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ABSTRACT

The shortage of water resources in many countries all over the world,
especially in arid and semi arid regions, has dictated the need for using different water
qualities and even low quaiities for irrigation purpases.

The study was carried out in Kafr El-Sheikh, Governorate. The present work
was conducted to study the Effect of water poliution in some water streams such as
canals, drains and Al-Burulius lake on irrigation water quality in Notth Deita.

Eleven sites were chosen in the North Deita along some canals, drains and Al-
Burullus lake.Three sites were chosen along Mit Yazied canal, Bahr Tera canal and
drain no.7 and one site on Al- Bahrawy drain and Al-Burulus lake.Water samples
were collected and analyzed monthly during the period from May 2007 till February
2008.

The results obtained may be summarized as follows:

1- Irrigation water was classified according to the United States Salinity Laboratory
{USSL) (C2-S1) {medium salinity -low sodium).

2- Drainage water was classified as (Ca - S3), (C4-S2)(high salinity— medium sodium)
while Al- Burullus lake classified as (C4 -S4} (very high salinity ~ high sodium).

3- The values of zink (Zn}), manganize {Mn), nickel {Ni), and cobalt (Co) ranged from
0.001 to 0.025, 0.001 to 2.044, 0.001 to 0504 and 0.001 to 1.376 ppm,
respectively.

With exception ,cobalt concentration in water canals and drains was higher
than the value of standard irrigation water standard (WHO, 1995}, so that using this
water is harmful for human health , animals, plants and soil.

INTRODUCTION

Egyptian water resources are [imited ,Consequently improving
irrigation systems, increasing water use efficiency and reuse of drainage
‘water are a must for irrigation. The components of water losses in the Delta
of the River Nile are subsurface drainage, surface run off in irrigation fields,
canal tail end losses , seepage and some other sources such as municipal,
domestic and Jndustnal wastes (El-Quosy, 1990).

The use of low water quality such as dramage water might be
important. About 7.7 billion m® of drainage water is expected to be used for
irrigation in the Delta by the year 2000 {Abu-Zeid, 1995). The policy of
ministry of water resources and imigation is to reuse drainage water for
irrigation. It can be used directly if its salinity is less than 700 mg/ or by
mixing it with fresh water in different ratics . The mixing ratios are 1. 2 and 1:
3 for salinity concentrations which coincided with 700 to 1500 mg/ff and from
1500 to 3000 my/l , respectively.
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Mowelhi et a/. (1995); Abd-Allah (1995); Amer of af. (1997) and Sobh et
al. (1997) found that using drainage water for irrigation increases the total
storage of salt components (TSS) in the soil while using fresh water took the
opposite trend. The levels of metal fraces in all environmental compariments
{air , water and soil} are become increasing stressful and toxic with
contributions from a wide variety of industrial and domestic activities (Nriagu,
1991). On a global scale, the emissions of lead (pb), cadmium (Cd),
vanadium (V} and Zn from anthropogenic sources exceed those from natural
sources by 12-, 5-, 3., 3- and 3- fold, respectively. For other metais such as
antimony (Sb), arsenic (As}, chromium {Cr), copper (cu), mercury (Hg), nickel
{Ni) and selenium (Se) the industrial emissions are comparable or slightly
exceed the natural fluxes. Soil represents the major sink for metal traces
released into the biosphere.

Metal solubility is depended on soil characteristics and strongly
influenced by soil pH (Harter, 1983) and the degree of complexation with -
soluble ligands (Norvell, 1984). Today there are approximately 400 known
metal, hyper accumuiators in the world (Baker and Walker, 1989; Baker et al.,
1994, Brown et a/,,1994; Cunningham and Lee, 1995; Kumar ef af, 1995 and
Blaylock et al., 1997).

The aim of this investigation is to study the Effect of water pollution
in some water streams such as canals, drains and Al-Burullus lake on
irrigation water quality in North Deita.

MATERIALS AND METHODS

1. Experimental site:

To collect water samples, eleven sites were chosen in the North Delta
along some canals., drains and AL-Burulus lake .Three sites were chosen on
Mit Yazied canal which is 63.0 km long and serves 151000 feddanas,the sites
were at km 34.0, 42.0 and 46.0. Bahr Tera canal runs 66.2 km and serves
155.8 thousand feddans,the chosen sites were at km 20.0, 26.0 and 40.0.
Drain NO. 7 is 29.39 km long and serves 8600 feddans , also three siles
were chosen at the end of km 12.5 and at km 28.0 Al-Bahrawy drain is 19.2
km long and serves 37000 feddans. One site at km 3.0 of Al-Bahrawy drain
and one site on Al-Burullus lake downsiream pump station No.7 were
chosen . The chosen sites are shown in Map (1).Water samples were
collected monthly during the period from May /2007 till February /2008.

2. Chemical analysis:
2-a. pH and the total dissolved solids (TDS):

The pH was determined by PH controller model 5997. TDS was
pproximated by using the following equation;

ToS,(mg/L) =EC, (ds/m) x640
Where:
EC is the elecfrical conductivity in decisiemens per meter measured by
CDMB83 conductivity, meter. _
The parameters used for assessing the salinity namely Ca™, Mg ™, Na", K’,
Hecoy , S0y and Cl. ' '
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2-b. Adjusted sodium adsorption ratio:
Adjusted sodium adsomtion ratio (adj SAR) was calculated by using
the following equation (Ayers and westcat, 1976):

adj SAR = SAR[1+ (8.4 —pHc))
Where

+
SAR = —22
ca¥t4arg2

. 2
. PHc=(Pk,— Pk,)+P (Ca+ Mg) + P(ALK)
Na' = sodium in mg/L .
‘Ca’ = a modified calcium value in mg/L.
Mg = magnesium in mg/L.
(pk2—pk. ) is evaluated from the concentration sum of (Ca+Mg+Na) in mol/m’.
p(Ca+Mg} is obtained from using the concentration sum of (Ca+Mg) in molfm®.
P (ALK) is evaluated from the concentration sum of Co; +Hcos In mol/m’.
2-c. Heavy metals
- A part of water samples was digested as described by Kopp and
Korner (1867) and total heavy metals (Zn,Mn,Ni and Co) were measured
using Elmer Perkin atomic absorption spectrophpto meter model 2380.

RESULTS AND DISCUSSION

1. Salinity hazard:
1-a. Canals:

Three sites in Mit Yazied canal were considered. Data in Table (1) and
Fig. (1) shows the differences in chemical composition of water along these
sites. The EC and TDS values varied from 0.3 to 0.98 dS/m and 234.7 {o
665.2 ppm, respectively, According to the United States Salinity Laboratory
(USSL.) Staff (1954), the EC values which ranged between 0.3 — 0.98 dS/m
are considered a medium salinity.

Also three sites in Bahr Tera canal were considered. Data in Table (2)
and Fig. (2) shows the differences in chemicai compositions of water along
these sites. The EC and TDS values varied from 0.3 to 0.7 dS/m and 234.7 to
487.9 ppm , respectively . So according to (USSL) Staff (1954) the range
between 0.3 to 0.7 dS/m is considered a moderate salinity.

3-1-b. Drains

Data in Table (3) and Fig. (3} show the water quality of drain No.7. It is
noticed that EC values represent high salinity (EC values range from 1.08 to
3.72 dS/m). The increase in EC values of drainage water was through
flushing of salts from scils. The EC and TDS values of AL-Bahrawy drain are
presented in Table (4) and Fig. (4). The data indicated that the values of EC
and TDS ranged from 0.6 to 5.45 dS/m and 424.6 to 3495 ppm respectively.
It could be concluded that EC of AL-Bahrawy drain was considered very high
in salinity.
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Table {1) : Chemical analysis of Water quality measurments - Mit Yazied canal

EC Catlons {meq/l) Aniong (meqll ) T.D.5 SAR |Adjust] Water class
Location | Month | PH \—imj | Ga~ | Mg” | Na® Co; | HCo; | " [ Sor | {ppm) SAR | USDA
May /2007 | 78| 0.3 | 0.77 | 077 1 0.96 | 062 | - | 1.30 | 1.70 | 0.12 | 234.74 | 1.00 | 1421 C;-5
June /2007 | 81| 0.33 | 0.8 | 0.96 | 1.2 | 0.73 | - | 200 | 143 | 0.47 | 253.73 | 1.21 | 1.2 | Ca- Sy
g jule /9007 |7.2] 057 | 1751 1.3 | 25 | 0.08 | - | 1.10 | 060 | 393 | 40565 | 2.02 | 223 | Cp- 5y
& [Aug./2007 72| 057 | 175 13 ] 25 | 008 ] - | 1.10 | 0.60 | 3.93 | 40565 | 2.02 | 223 | C,-5
3 Sep. /2007 | 7.8 | 038 | 18 | 012 | 188 | 040 | - | 150 | 1.56 | 1.14 | 20171 | 1.92 | 204 | ;-5
£ Oct 72007 | 7.8] 036 | 1.53 | 055 | 1.42 | 020 ] - | 1.70 | 1.32 | 0.68 | 272.72 | 1.39 | 2.1 |  Cz-5;
Nov./2007 | 7.5 045 | 0.98 | 0.46 | 268 | 038 | - | 180 | 1.55 | 1.15 | 32960 | 3.16 | 443 | C,-51
Jan. /2008 | 7.8 | 0.57 | 1.14 | 1.78 | 2.26 | 0.81 | - | 3.60 | 1.65 | 0.75 | 40565 | 1.87 | 3.37 | Cz-S1
Feb. 72008 | 7.6 048 | 1.3 | 089 | 22 | 081 | - | 300 ] 1.35 | 0.95 | 348.68 | 2.068 | 3.78 | C2-S¢
May/2007 | 7.7] 03 | 063 | 085 ) 112 | 093 | - | 161 | 1.88 | 0.14 | 234.74 | 1.26 | 164 | C,-5
Jne /2007 ) 7.6) 032 | 093 | 1.08 | 1.2 | 063 ] - | 1.80 | 1.15 | 0.76 | 2474 | 1.13 | 113 | Co-S
8 Juie /2007 | 76 ] 032 | 0.77 | 062 | 135 | 057 | - | 140 1 1.20 | 1.01 | 2474 | 147 | 147 ] Cz- S
3 [Aug./2007 | 74 ] 048 | 1.96 | 1.56 | 1.565 ] 0.06 | - | 1.0 | 0.50 | 3.13 | 34868 | 1.17 | 1.34 | Cp-5
g Sep./2007 | 7.8] 034 | 163 | 062 | 145 1 015 ] - | 180 | 1.20 | 0.75 | 26008 | 1.37 | 23 | Cz-S
& Oct. /2007 | 7.9 | 034 | 147 | 067 | 1.26 | 0.15 | - | 1.70 | 1.54 | 0.31 | 260.06 | 1.22 | 1.83 | C,- 8
Nov. /2007 | 8.7 | 0.73 | 1.83 | 2.07 | 2.80 | 018 ] - | 200 | 1.90 | 217 | 506.03 | 2.07 | 3.8 | Co- S
Jan./2008 | 7.5] 073 | 168 | 2 1312 | 0.78 | - | 3.20 | 1.80 | 2.56 | 506.03 | 2.30 | 412 ] _C,-S
Feb. /2008 | 7.4 | 0098 | 2.68 | 1.18 | 541 | 083 | - | 280 | 450 | 2.80 | 665.18 | 3.80 | 7.78 | Cs- 5
May /2007 | 7.7 | 03 | 0.81 | 0.77 | 1.14 | 0.50 | - | 1.50 | 1.08 | 0.64 | 234.74 | 1.28 | 166 | C,- 5
June /2007 | 7.8 | 031 | 081 | 0.91 | 1.92 | 057 | - | 200 | 090 | 0.81 | 241.07 | 1.38 | 1.39 | Ca-5
8 Jule /2007 1 7.9 032 | 081 | 0.61 | 114 | 054 | - | 160 | 0.71 | .10 | 2474 | 1.20 | 1.56 | C;-5;
3 [Awg./200717.7] 07 | 1.75]| 136 | 346 [ 0.08 | - | 1.00 | 1.10 | 453 | 487.94 | 2.77 | 3.06 | C,-S;
€ [Sep.h007| 8 | 035 | 115|087 | 1.78 | 018 | - | 2.00 | 1.26 | 0.82 | 26639 | 1.73.1 26 | Cz-5
£ Oct /2007 | 8 | 034 | 1.06 | 028 | 2.04 | 0.30 | - ] 1.70 | 1.44 | 0.54 | 260.06 | 2.49 | 2.74 | C;- 5
Nov_ /2007 8.2 | 059 | 1.72 ) 2.08 | 2.12 | 018 | - | 430 | 1.75 | 0.05 | 41831 | 1.564 | 3.23 | Ca- St
Jan. /2008 17.7] 042 | 1.88 | 115 | 1.87 1 0.25 | - | 200 | 1.35 | 1.80 | 3107 | 152 {228 | ©C,-5,
Feb. /2008 | 76 ] 044 | 1.18 | 172 | 2.07 ] 043 | - | 240 | 1651 1.05 | 323.36 | 1.72 { 284 | C.-S
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Table {2) : Chemical analysis of Water quality measurments - Bahr Tara canal

Month oH [ Catlons (meg/l) Anions (meqg/l T.D.5 SAR | Adjust| Water class

{ds/m} Ca” | Mg” | Na’ K~ | Co; HCoy { Cl™ | So, | (ppm) SAR USDA

May /2007 7.8 0.3 0.65 062 | 137 | 053 - 1.50 1.35 | 0.32 234.74 1.72 | 1.73 Cy- 54
June /2007 | 7.8 0.3 092 | 082 | 1.11 | 0861 - 1.35 150 | 0.7T1 234.74 116 | 1.18 C:-5
jule 22007 | 8 0.3 0.72 059 | 142 | 045 - 1,20 1.50 | 0.48 234.74 175 | 2.98 C:-5,
Aug. 12007 | 7.5 0.45 1.89 1.36 | 127 | 0.1 - 0.80 0,80 | 3.03 329.69 1.00 | 0.88 Cz-5
Sep. 2007 | 7.9 0.3 1.37 0.4 1.23 | 0.33 - 1.40 1.32 | 0.61 234.74 1.31 1 118 Ci-5
Oct. 2097 1 7.9 0.3 1.58 | 024 | 138 | 9.13 - 1.40 1.30 | 0.63 234.74 1.45 1.6 Cy- 5
Nov. /2007 { 8.7 0.46 1.57 2.6 27 | 013 - 2.80 1.70 | 2.50 3368.02 1.87 EX:] C;- 5
Jan. /20081 7.5 0.4 1.7 0.87 18 | 0.13 - 2.00 1.70 i 0.80 298,04 1.5 | 231 C;-5,
Feb. /20081 7.5 0.4 1.7 0.87 18 ]| 0.13 - 2.00 1.70 | 0.80 20804 1-159 { 2.3 Ca-5y
May 2007 | 7.8 0.31 0.49 042 1 1.76 | 060 - 1.60 .| 085 | 0.82 241.07 261 | 2863 Cz-54
June 20071 76 0.31 0.87 097 | 119 | 047 - 220 095 | 0.35 241,07 1,24 | 1.24 C:-54
jude /2007 [ 7.8 0.31 0.87 055 [ 14 | 054 - 1.70 060 | 1.06 241.07 1.66 | 2.84 C;z -5
’Au_g. 23071 7.6 0.48 1.75 126 | 1.71 | 0.1 - 0.70 0.50 | 3.63 348.68 1.39 | 1.02 C2-85
Sep. 2007 8 0.33 1,74 053 1 146 | 023 - 1.40 1.70 | 0.86 25373 1.37 | 1.22 C, -5
Oct. /2007 | 7.9 0.34 1.26 027 | 177 | 0.28 - 1.80 1.44 1 0.34 | 260,08 202 | 223 C;-8,
Nov. /2007 | B.7 0.49 1.82 1.35 i8 | 023 - 3.10 1.65 | 045 355.01 143 | 215 Co- 54
Jan. /2008 | 7.4 0.43 1.44 1.33 18 | 0.13 - 2.40 1.65_| 0.65 317.03 1.53 2.3 C;- S
Fab. /2008 | 7.3 0.45 1.12 161 | 224 [ 013 - 3.00 1.30 | 0.80 329,69 192 287 Cy -5y
May /2007 | 8.2 0.34 0.45 065 | .71 | 0.80 - 1.50 1.11 | 1.00 260.06 231 | 23 Ca- 5
Jung /2007 8 0.31 0.77 046 | 145 | 0.72 - 1.50 086 | 1.04 241.07 1.85 | 3.18 Cz-54
e /2007 | 8 0.31 077 | 048 | 145 | 0.72 - 1.50 086 | 1.04 241.07 185 | 3.16 C2-5y
| Aug. 12007 | 7.2 0.7 1.89 147 | 346 | 011 - 0.90 1.90 | 4.13 487.94 267 | 3.01 C:- 5
Sep. 12007 | 8.2 0.33 1.74 035 | 151 | 0.21 - 1.80 126 | 0.75 253.73 1.48 | 222 C:-5;
Oct, /2007 8 0.32 145 1 015 | 1.75 | 0.15 - 1.90 112 | 0.48 247.4 1.96 | 276 C:-5,
Nov, /2007 | 8.5 0.52 1.82 198 [ 145 | 025 - 3.20 1.55 | 0.75 74 1.05 | 1.89 C2-54
Jan. /2008 | 7.1 045 1.23 0968 | 243 | 017 - 3.00 1.15 | 0.84 329.69 232 | 335 | Ci-54
Feb, /2008 { 7.1 0.54 1.8 1.25 | 249 | 0.1 - 2.80 1.65 | 1.30 386.66 202 ! 3.03 C2- 5
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Table _(31 Chemical analysis of Water quality measurments - Drain No 7

Cations meqﬂl Anlons {meqg/l } T1.D.8 SAR Adjust Water class

(dsfrﬂ) ca" Mq™ Na’ K™ 1 Cay” | HCos cl” Soy_ {ppm) SAR USDA
1.9 243 4.32 11.1 1.28 - 4.88 8.93 532 | 1247.5 6.04 13.27 Cs- Sz
1.82 3.97 4.23 8.41 1.99 - 4.00 7.50 7.10 [ 1196.9 4.15 9.57 Ca- 5
1.85 2.56 3.98 10.46 | 1.96 - 5.87 9.10 3.99 (12159 578 13.94 Gi-5
1.5 273 4.83 539 (215 - 2.80 4.60 770 [ 994.34 2.77 5.56 Cs- 54
1.7 36 5.85 6.9 1.05 - 3.40 13.48 0.52 | 11209 3.17 6,36 Ci- 5
1.65 3.15 5.64 7.3 0.51 - 4.00 11.80 0.80_ | 1089.3 348 7.55 Ca- 5
2.2 3.38 4.32 13.89 | 048 - 8.20 12.25 1.60 | 14374 7.08 . 17.73 Ci- S
2.78 1.80 28 23.18 [ 0.53 - 4.00 18.50 { 570% | 18046 15.47 32.45 Cyq- 5S¢
322 1.98 1.44 28.63 | 0.35 - 4.80 26.25 1.35 | 20831 21.89 34.96 [
1.01 1.08 4.14 3.98 |1.00 - 2.70 4.80 2.68 | 684,17 247 4.11 Ca- 54

0.84 145 | 3.92 263 | 0.88 - 2.20 3.15 3.63 | 576.56 1.61 2.72 Ca-5y
084 ] 081 4.14 254 | 1.02 - 3.40 3.75 1.36 | 576.56 1.61 2.92 Ca- 5,
1.16 2.83 22 672 | 0.08 - 1.60 4.20 6.03 (| 779.12 4.24 7.19 Cs- 5y
1.1 0.9 4.44 5.4 046 - 6.90 3.00 1.30 | 74747 3.30 7.28 Cs- 5,
1.08 2.52 1.72 6.3 0.46 - 3.00 8,72 1.28 | 728.48 4.33 5.06 Ca- 5y
1.18 2.73 4.77 442 | 0.18 - 5.15 4.85 200 | 791.78 228 5.24 Ci-S
1.14 2.25 342 5.6 0.43 - 4.80 3.00 3.90 [ 766.46 3.33 7.33 Cs- 54
1.62 1.8 3.33 10.84 { 0.43 - 4.20 3.80 8.70 [ 1070.3 6.83 15.05 Cy3- 5
2.94 3.33 10.53 | 15.02 | 1.46 - 6.20 15.40 8.74 | 1905.9 5.7 14.28 Ci-S;
29 4,28 10.53 | 1251 { 2.92 - 7.50 16.50 6.21 1880.5 4.60 12.88 Ca-5;
297 2.97 11.28 | 1455 | 1.93 - 4.80 20.10 580 | 1924.9 5.46 13.65 C4-S:
245 - 4.48 1.29 9.13 | 0.90 - 1.80 17.60 | -3.80 | 1595.7 5.38 10.2 Ce-S;
© 211 1.08 2.22 16.92 | 1.08 - 3.20 16.68 1.42 | 13680.5 13.17 13.33 Ci-5s
2.15 9.9 0.41 10.47 | 0.92 - 2.70 13.88 512 | 1405.8 4.61 9.16 Cs- 54
3.45 417 15.14 | 14.63 | 0.86 - 4.00 20.25 1.55 | 2228.7 4.71 11.75 Ca- 52
.72 4.86 11.97 | 20.24 | 043 - 4.80 24.65 8.05 | 2390.6 6.98 17.45 Ce-5;
a.55 4.95 11.98 | 17.81 | 0.91 - 245 3.60 29.70 | 2202 6.16 9.23 Ci-S2
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Table (4) : Chemical analysis of Water quality measurments - Al Bahrawy drain & Al- Brolous lake

re

Ec Cations (megfl Anions {meg/t T1.D.S |SAR|Adjust] Water class
Location | Month | PH Iy TGa™ Mg~ RS Coy-JHCos] CI" | Sor | (ppm) SAR | USDA
g May /5007 |7.8] 357 | 578 12.7 |16.26] 1.23 | - | 7.60 |18.70] 9.70 | 2304.7 536 15.01] _Cs-S;
< June /2007 (8.2 347 | 568 1247|157 | 2.50 | - |5.33 [24.00 6.81 | 2241.4 [5.96 | 13.65| C4-S2
£ jule 12007 |7.8] 3.4 |4.95[10.62]45.95] 278 | - |560]26.00] 270 | 2187 |5.72] 1644 C4-Ss
£5  [Aug./2007 (74| 241 |3.01]1.091745] 085 | - |1.60]19.70]-8.90] 15704 |5.00] 6.17 | Cs-S:
;.§. Sep, /2007 [76] 2.48 | 1.87| 5 |16.63] 1.77 | - | 440]1880] 207 | 16147]8.07] 1891 Ci-S,
£ [Oct 72007 [7.8] 247 [1.78 | 4.16 [17.44] 1.4 | - [3.90 |17.60| 3.39 | 1608.4 [10.1921.17 | _Ca-5s
£ Nov_/2007 | O | 545 | 8.55 [21.42]23.22] 1.3t | - | 6.40 [47.07{1.03 [ 3494.7 [6.00] 11.61] Ci-So
@ Jan. 12008 [7.3] 0.66 | 1.89 | 1.63 | 2.87 | 0.51 | - | 360 | 2.25 | 1.05 | 462.62 |2.16] 3.89 | _C,-5
i Feb. /2008 |7.2] 06 | 1.89| 142 | 245 | 0.64 | - |3.00]2.30 | 1.10 | 424.64 [1.80] 2.85 | Cz-5
" May /2007 | 8 | 3.5 | 506 [13.68(16.28] 1.48 | - | 7.60 [18.70{ 0.0 [2260.3 [5.32| 149 | Gs-S
a June /2007 |7.3] 3.47 | 3.35 [14.85[14.88] 203 | - 1360 [18.40]13.11] 2041.4 |4.93| 12.33 | Cs-S2
T~ [jule/2007 [81] 3.54 | 3.95] 135 [16.56] 109 | - 1507 [24.60[6.33 | 2985.7 |5.61] 120 | Ci- S
®¢ [Aug /2007 73] 23 |341] 84 |11.65] 0.84 | - |1.90 [20.50] 1.90 | 1500.7 |479] 10,07 | _ Cs-52
@2 [Sep./2007 [8.1] 256 | 1.85] 1.3 | 220 | 1.21 | - |5.40 [19.40] 2.46 | 1665.3 [16.25 29.38 | Cu- s
2E  [Oct/2007 [82] 262 [147] 11 [2253] 1.2 | - [5.0 [20.20[0.76 [ 17033 {i9.88 31.8 | C,-5s
£ 8 [Nov./2007 |8.8] 3.85 | 49 |14.15]18.97] 0.88 | - | 4.65[32.50[ 1.75 | 2481.0 [6.15] 1535  Cu-S
I Jan, /2008 [7.4] 0.85 | 1.89 [ 2.17 (423 | 051 | - | 488|320 |0.72 | 582.80 [2.97| 596 | Ca- 5y
o Feb. 12008 | 7.3] 0.80 | 243 250 | 3.76 | 0.81 | - | 240 1.80 ] 5.41 160821 [2.39) 3.59 | _Cs- Sy
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Fig. 1: Mit Yazled canai
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1-c. AL Buruius lake
Al-Burulus lake is considered one of the main open lake in Egypt. It
represents an important source for fishing and many peaple gain income from
it. Most of the middle Deita drainage water discharge goes into Al-Burullus
lake via pumping stations. Data in Table (5) and Figs. (4 and 6) showed that
EC values are more than 2.3 dS/m except during Jan. and Feb., the values
were 0,85 and 0.89 dS/m, respectively. It could be noticed that EC of AL-
Burullus lake was considered very high in salinity, except during the months
of Jan. and Feb.
2. Sodium Hazard
According to United States Salinity Laboratory System to classify the
irigation water, the Sodium adsorption ratio (SAR) was calculated and
shown in Tables (1, 2, 3 and 4) and Figs. (5, 6, 7 and 8).The data showed
that SAR values ranged from 1.2 to 778 in water canals, while it ranged from
© 1.61 to 21.89 in drain water. Finally, it ranged from 2.39 to 19.88 in Al-
Burullus lake. It can be concluded that irrigation water in canals was
considered low in Sodium adsorption ratio, while the water in drains and AL-
Burullus lake was considered high in Sodium adsorption ratio .
3. pH
The pH values of water for Mit Yazie and Bahr Tera canals ranged
- between 7.2 to 8.7 as shown in Tables 1 and 2. The high pH value was
observed in November. While the pH values ranged from 7.1 to 9.0 in drains
No.7 and Al-Bahrawy as shown in Tables 3 and 4. Finally, the pH values in
Al-Burullus lake ranged from 7.33 to 8.8.
4, Levels of heavy metals in canals, drains and Al-Burullus lake
Levels of the four heavy metals (Zn.,Mn, Ni, and Co) were measured in
canals ,drains and Ei-Burullus lake as shown in Tables (5,6 and 7). The data
showed that values of Zn, Mn, Ni,and Co range from .001 to .025 , .001 to
2.044 0.001 to .504 and .001 to 13.76 ppm respectively .With the exception
of cobalt {Co) metal, concentrations in drainage water were lower than in
irrigation water and standard vaiues (WHOQ, 1995).

- Table (5) : Average values of micro elements (PPm)

[ Location Mit Yazied canal Bahr Tera canal

Month Zn Mn Ni Co Zn Mn Ni Co
May /2007 | 0.001 | 0.320 | 0.052 | 0.533 0.009 | 0,696 | 0.034 | 0.5667

June 2007 1 0.055 ] 0.061 [ 0.043 | 0.867 | 0.001 { 0.675 | 0.052 | 0.7333
jule /2007 [ 0.006 1 0.163 | 0031 | 0833 J 0001 | 0.798 | 0.050 | 0.7000
Aug. 2007 {0.010 0343 [ 0.113 | 0.633 0.006 { 1.037 | 0.040 | 0.5667
Sep. /2007 | 0.001 ]| 0.522 |1 0.028 | 0.333 0.001 | 1.275 | 0.030 | 0.4667
Oct. /2007 | 0.000 | 0.116 { C.076 { 0.700 0.001 { 0,783 | 0.037 | 0.5667
Nov. /2007 | 0.002 | 0.006 { 0.010 | 1100 | 0.001 | 0.567 | 0.065 | 0.9333
Jan. /2008 } 0.001 ] 0.058 1 0.173 { 0.00003 | 0.002 | 0.006 | 0.002 | 0.0004
Feb. /2008 | 0.001 [ 0.108 [ 0.022 { 0.00002 | 0.001 | 0.008 | 0.002 | 0.0002

Critical level*} 2.00 1 0.20 | 0.20 0.05 2.00 0.20 0.20 0.05
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Table (6) : Average values of micro elements (PPm)

T Location Drain No. 7 Al-Bahrawy drain
Month Zn Mn NI Co { Zn | Mn NI Co
May /2007 | 0.0017 | 0.4237 | 0.0810 [1.2667|0.025{1.056} 0.022 0.3000
June /2007 ] 0.0017 | 0.2053 | 0.0797 10.7050{0.015/0.533 | 0.024 0.6000
jule /2007 10,0107 | 0.2233 | 0.0510 |0.933310.00210.537| 0.019 0.4000
Aug. /2007 | 0.0057 | 0.3410 | 0.0387 10.9000{0.002|0.800| 0.016 0.3000
Sep. /2007 { 0.0010 { 0.4583 | 0.0230 (1.3767[0.001/1.063] 0.012 1.1000
Cct. /2007 | 0.0010 | 0.3883 | 0.1283 10.7000{0.002({0.148| 0.032 0.5000
Nov. /2007 ] 0.0017 | 0.0217 | 0.0203 10.966710.001[0.017| 0.016 0.6000
Jan. /2008 | 6.5940 | 0.0413 | 0.2023 10.0586[0.002|0.003| 0.004 0.0004
Feb. /2008 | 0.0010 | 0.2837 | 0.0357 0.0006[0.001(0.001[ 0.003 0.0009

Critical level* { 2.00 0.20 0.20 ]005]200)0.20]) 020 0.05
Tahle {7): Average values of micro elements-Al-Burullus lake (PPm

Month Zn Mn Ni Co
May /2007 0.0020 0.4640 0.0380 0.3700
June /2007 0.0010 0.3470 0.0380 . 0.8000
jule £2007 0.0150 0.2380 0.0330 0.7000
Aug. 12007 0.0010 0.2420 0.0300 0.6000
Sep. /2007 0.0000 ) 0.2450 0.0260 0.6000
QOclt. 12007 0.0010 0.6820 0.4900 0.5000
Nov. /2007 0.0010 0.0110 0.0270 1.3000
Jan. /2008 0.0010 0.0020 0.0030 0.0014
Feb. /2008 0.0010 ~0.0090 0.0020 0.0008

Critical level* 2.00 A 0,20 .20 Q.05

Critical level* =ain Shams Intrnaﬂonal Conference. 1997

Conclusion

Generally, it could be conciuded that in the North Delta the quallty of
irrigation water located from C, — S, class, while the quality of drainage water
located from Cz - S4 to C; — 8, classes, Al-Burullus water quality matched the
C4 = 8, to C4— C,4 classes according to USDA (Richards, 1969). The drainage
water could be re-used in irrigation purposes under special management for
leaching the highly saline soils.
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