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QUALITATIVE EVALUATION OF GROUND WATER FOR
ABU- KHAMES VILLAGE / DAYALA AND ITS SUITABILITY FOR
HUMAN USE

Mudhar A. Alwahab Rajib

Abstract:

The subject of water pollution became the most topics that attracts researchers to study and
identify this danger and introduce the appropriate solutions for water with direct human use,
therefore, this study tended to assess the quality of drinking water of Abu- Khamis village
groundwater wells and determine its validity for human use, where it was laboratory analysis
during the period (12/2010) to (2/2012).

This investigation has included the estimation of inorganic elements concentrations by standard
analysis methods, which was divided into two groups of elements, the first group includes
inorganic metals, which have a direct impact on taste and household uses, which include
calcium, magnesium, sulfate, chloride, sodium, potassium, turbidity, total hardness, total
dissolved salts, electrical conductivity and pH.

The second group includes inorganic and heavy elements that have a direct impact on public
health and include iron, copper, cadmium, nitrates, lead and nickel.

This study found that the drinking water indicated a direction of the baseline. Turbidity values
did not record any significant increase during the period of testing, and this is the same for the
case of magsium, calcium, chloride, sodium and potassium because they were all within the
permissible international limits.

In the opposite direction, total hardness, total dissolved salts, electrical conductivity and sulfides
recorded high levels of concentrations for most of months upper than accepted limits. The tested
water can be classified as Brackish water after the calibration with (Todd) test.

The second set of tests involved heavy elements, where, it was found that the concentrations of
iron, copper and nitrate were within the specifications, while, there is an altering increase in the
concentrations of cadmium with average readings (0.047 ppm), and (100%) increasing than the
specific limit, and this was caused by several reasons such as the candidacy of cadmium from
chemical fertilizers and as a result of corrosion made in the interior of pipes.

Concerning lead, most of its concentrations were within permissible limit, but there were some
of anomalous readings, which were accompanied by a rise in total hardness.

Finally, most of nickel readings were ranged below permissible limit, except two readings
recorded in summer, and that is attributed to increasing in temperature and rate of corrosion in
the carrier pipes, and this is confirmed by the statistical analysis with positive significant
correlation factor between them.

The results of statistical analysis showed that there is a positive significant correlation factor
between each pair of metals of the following group (TDS, Ec, total hardness, calcium,
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magnesium, sulfides, potassium and sodium), with significant positive correlation factor between
(cadmium-lead) and (temperature-nickel) of (R=0.759), (R=0.725) respectively.

The statistical table pointed low values of coefficient of variation for most examined parameters,
and this confirmed that most readings of parameters were close to each other with low deviation
from the mean value.

The outcome of chemical analysis for these samples has confirmed that tested water was
contaminated and the concentration of contaminants had exceeded the limitations of WHO.
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a,.udl.a.“34.@.“M@W\Q&m\ﬂ\@@ﬂ\gﬁcyclhﬂ@w\ Cila gadl) 1(V) ady Jgaa

il | el gl e il & g5
el gl | — 1220 2720 : 5T 620 720 920 10720 W 120 ] 2720
— M 10 11 | /2011 | /2011 11 11 11 11| /2011 12 12
Temp.® | - 17 19 Yy 27 30 vy 29 23 Y. 15 VY
C
pH | 6.5-8.5 7 7.3 7.2 7.1 7.1 737 6.9 7.2 7.3 7.4 7.3
p saall<ll 150 121 | 889 | 120| 162| 145| 140| 168 148 140 | 148 | 145
ppm
a spuinal) 100 49 | 633 | 79.5| 94.8 87 84| 936| 984 9 | 98.4 97
ppm
by ) 500 534 | 348 | 500 | 530 | 5521|4872 | 570 625 612 | 560 | 540
ppm
NPT 250 128 | 723 | 128 | 186 | 2092307 214 218 210 | 218 212
ppm 5
gl 200 64 58 78 | 108 | 124 95| 122 130 127 ] 130] 120
¢ ppm
ol no 3.5 3.5 3.2 45 4.8 43 5.3 6.3 5.9 6.3 6.1
& | guideli
ne
5,8l | 5 NTU 0.5 2 1.8 0.8 1.7 1.6 1.7 0.3 0.3 0.2 0.3
5 sl ous 507 | 486 | 540 | 800 | 725| 740 | 810 780 750 780 | 740
3,_\15]\ ppm
g
Y 1000 | 1400 | 1228 | 1267 | 1426 | 1488 | YoY+ | 1656 | 1506 | 1465 | 1506 | 1460
3_.\3\;\5\ ppm
A il 1600 | 2051 | 1920 | 2027 | 2196 | 2270 | Y¥1e | 2230 | 2280 | 2344 | 2368 | 2336
5| pus/cm
KPS|
1
sl 0.3 0.21 | 0.003 | 0.252 | 0.056 | 0.000 | 0.000 | 0.103 | 0.095 | 0.000 | 0.115 | 0.173
ppm
ol | 2 ppm 0.2 | 0.213 | 0.174 | 0.023 | 0.023 | 0.005 | 0.058 | 0.07 | 0.161 | 0.077 | 0.053
asxd<U [ 0.003 | 0.093 | 0.178 | 0.049 | 0.007 | 0.000 | 0.02 | 0.000 | 0.03 | 0.000 | 0.139 | 0.00
ppm
<l | 50 ppm 68 | 34.0 3 7.0 12 15 21 18 13 10 5
La )l 0.01 | 0.005 | 0.182 | 0.008 | 0.006 | 0.000 | 0.000 | 0.025 | 0.003 | 0.002 | 0.030 | 0.012
(S ppm
Jsal) 0.07 | 0.005 | 0.00 | 0.006 | 0.097 | 0.097 | 0.041 | 0.036 | 0.04 | 0.000 | 0.006 | 0.00
ppm
baa) Jiasl) Jgan 1(Y) Al Joan
Parameter | Range | Minimum | Maximum Mean | Std. Deviation | Coefficient of variation
22l Jasdll Ll Al | (5 sacadl) dagdll Jaall | golkeall il as¥l il Jalaa
Temp. C° 18 15 33 23.00 6.02 0.26
pH 0.50 6.90 7.40 7.1973 0.1577 0.022
Ca 79.1 &8.9 168.0 138.718 21.909 0.158
Mg 49 4 49.0 98.4 85.545 16.103 0.188
So4 277.0 348.0 625.0 532.591 73.895 0.138
Cl| 158.45 72.30 230.75 184.1864 51.2202 0.278
Na 72 58 130 105.09 27.09 0.257
K 3.1 3.2 6.3 4.882 1.177 0.241
NTU 1.8 0.2 2.0 1.018 0.733 0.72

AY
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Hardness 324 486 810 696.18 122.36 0.175
TDS 428 1228 1656 1446.55 118.23 0.081

EC 448 1920 2368 2207.91 146.20 0.066

Fe | 0.252 0.000 0.252 | 9.1545E-02 9.0195E-02 0.985

Cu| 0.208 0.005 0.213 | 9.6091E-02 7.6212E-02 0.793

Cd| 0.178 0.000 0.178 | 4.6909E-02 6.2609E-02 1.334

Nos 65 3 68 18.73 18.46 0.985

Pb| 0.128 0.000 0.128 | 1.9909E-02 3.7190E-02 1.867

Ni| 0.097 0.000 0.097 | 2.9818E-02 3.7029E-02 1.241

A1) 3 puaal) Cua (pa g Sl A2 Adial) 30 gall (e W) ginal Apilly spall Todd iina 3(*) al) Jga

Water Class Todd [29] Water Class | Todd [29] with

With TDS (ppm) hardness (ppm)

Super Fresh -- Soft 0-75

Fresh 0-1000 | Moderately Hard 75-150

Slightly -- Hard 150-300

Brackish 1000-10000 Very Hard Over 300
Strongly Brackish --
Saline 10000-100000
Brine >100000

AY
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Correlations

TEMP.C PH CA MG S04 CL NA K NTU _HARDNESS| TDS EC FE CuU CD NO3 PB NI
TEMP.C Pearson Correlatiq  1.000 -.306 .391 191 .029 .355 138 -.188 .589 .356 371 .083 -440 -615* -572 -275 -307 .725*
Sig. (2-tailed) .361 234 573 .934 .283 .686 .580 .056 .283 .261 .809 176 .044 .066 414 .359 012
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
PH Pearson Correlatd ~ -.306 1.000 -.299 .240 -216 .105 .075 252 -223 018 =277 .256 -.247 -.001 315 -.395 199 -379
Sig. (2-tailed) .361 371 ATT 524 .759 .827 455 511 959 410 A47 464 997 .345 .230 557 .250
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
CA Pearson Correlatiq .391 -299 1.000 .752* 750 .854* .815* 629 -337 919* .860* 764~ -.062 -.786* -705* -439 -.658* 518
Sig. (2-tailed) 234 371 .008 .008 .001 .002 .038 311 .000 .001 .006 .856 .004 .015 A77 .028 103
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
MG Pearson Correlatiq 191 240 .752* 1.000 .595 .795* .908* .808* -.335 .894* 577 .815* -223 -.669” -.540 -.834* -374 275
Sig. (2-tailed) 573 ATT .008 .053 .003 .000 .003 314 .000 .063 .002 510 .024 .086 .001 257 414
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
S04 Pearson Correlatid .029 -216 .750* .595 1.000 .745* .789* .700* -.638" 673* .694* 751* 127 -.366 -619* -216 -787* A75
Sig. (2-tailed) 934 524 .008 .053 .008 .004 016 .035 023 .018 .008 .710 .268 .042 523 .004 606
N 11 11 11 11 1 1" 11 11 11 11 11 11 11 1 11 11 11 11
CL Pearson Correlatig .355 105 .854* .795* .745* 1.000 .885* T72* -403 918* .862* .948* -.243 -811* -.662* -.501 -672* .343
Sig. (2-tailed) .283 759 .001 .003 .008 .000 .005 220 .000 .001 .000 472 .002 .026 116 024 .302
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
NA Pearson Correlatiq 138 .075 815" .908* .789* .885” 1.000 .906* -468 912* .758* .922* =241 -.656" -.560 -.594 -493 .308
Sig. (2-tailed) 686 827 .002 .000 .004 .000 .000 147 .000 .007 .000 AT76 .028 .073 .054 123 .357
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
K Pearson Correlatq ~ -.188 252 629* .808* .700* 772* .906* 1.000 -.668” 792* .666* .882* =177 -463 -314 -417 -.287 -013
Sig. (2-tailed) .580 455 .038 .003 .016 .005 .000 .025 .004 .025 .000 603 151 .347 .202 392 970
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
NTU Pearson Correlatiq 589 -223 -.337 -.335 -.638 -403 -.468 -668*| 1.000 -367 -.268 -.580 -.208 .050 .087 -.028 397 228
Sig. (2-tailed) .056 511 311 314 .035 .220 147 025 267 425 .061 .540 .885 .800 .934 226 .501
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
HARDNESS Pearson Correlatid .356 .018 919* .894* 673* .918* 912* 792* -.367 1.000 .830* 874> -.335 -.821* -612* -.580 -489 458
Sig. (2-tailed) .283 .959 .000 .000 .023 .000 .000 .004 267 .002 .000 314 .002 .045 .062 127 157
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
TDS Pearson Correlatiq 371 =277 .860* 577 .694* .862* .758* .666* -.268 .830* 1.000 .763* -.192 -.685* -.552 -.158 -509 31
Sig. (2-tailed) .261 410 .001 .063 .018 .001 .007 .025 425 .002 .006 572 .020 .078 .642 110 .353
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
EC Pearson Correlatiq .083 .256 .764* .815* 751* .948* .922* .882* -.580 874 .763* 1.000 -.230 -677* -.538 -.508 -584 184
Sig. (2-tailed) .809 447 .006 .002 .008 .000 .000 .000 .061 .000 .006 496 .022 .088 A1 059 .587
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
FE Pearson Correlatiq ~ -.440 -.247 -.062 -223 127 -.243 -.241 =177 -208 -335 -192 -.230 1.000 315 .078 154 -235 -414
Sig. (2-tailed) 176 464 856 510 710 472 476 603 .540 314 572 496 .345 .820 .652 487 205
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Ccu Pearson Correlatqd ~ -.615* -.001 -.786 -.669” -.366 -811* -.656" -463 .050 -.821* -.685" -B877" 315 1.000 .598 .546 483 -.689*
Sig. (2-tailed) .044 997 .004 .024 .268 .002 .028 151 .885 .002 .020 .022 .345 .052 .082 133 019
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
CD Pearson Correlatq ~ -.572 315 -.705* -.540 -619* -.662* -.560 -314 .087 -612* -552 -.538 078 .598 1.000 445 .759* -479
Sig. (2-tailed) .066 .345 015 .086 .042 .026 .073 .347 .800 045 .078 .088 820 .052 A7 .007 136
N 11 11 11 11 11 1 11 11 11 11 11 11 11 11 1 11 11 11
NO3 Pearson Correlatqd ~ -.275 -.395 -439 -.834* -216 -.501 -.594 -417 -.028 -580 -.158 -.508 154 546 445 1.000 236 -.262
Sig. (2-tailed) 414 230 A77 .001 523 116 .054 202 .934 062 642 A 652 .082 A71 484 437
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
PB Pearson Correlatq ~ -.307 199 -.658* -374 -787* -.672% -493 -287 .397 -489 -509 -.584 -.235 483 .759* .236 1.000 -.339
Sig. (2-tailed) .359 557 028 257 .004 .024 123 .392 226 127 110 .059 487 133 .007 484 .307
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
NI Pearson Correlatiq .725* -379 518 275 175 .343 .308 -013 228 458 311 184 -414 -.689* -479 -.262 -.339 1.000
Sig. (2-tailed) 012 250 103 414 .606 .302 .357 970 .501 157 .353 587 .205 .019 136 437 .307
N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

*.Correlation is significant at the 0.05 level (2-tailed).
**.Correlation is significant at the 0.01 level (2-tailed).
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