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- Main Drivers

a

WHO Guidelines and
international standards for
the development of such
plans.

Effective control over the
production facilities.

Country’s entire System
Coverage.

Strict and comprehensive
control over Water Tankers
(for areas outside network
coverage).
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oncerned Parameter
4 Important chemical
constituents related to
consumers health and

perceptions of taste in
KAHRAMAA supplied water and
different commercially available
bottled water brands within the
%tarl market

alcium (Ca), Magnesium (Mg),
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Sodium

5 skl

(Na),

Potassium (K), Chloride (Cl), Copper (Cu), Zinc (Zn),
Manganese (Mn), Selenium (Se), Chromium (Cr) and

Fluoride (F) .

 Other non-health based constituents like pH, TDS

and hardness.
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KAHRAMAA pH Overall Statistics (2013 to 2015)

Overall Average :
78

7.0

x o N

95% Confidence Intervals
Mean - | |
Median | | ]
7.790 7.795 7.800 7.805 7.810 7.815 7.820 )
Summary Report for pH Summary Report for pH
Year = 2013 Year = 2014

Andersor] Anderson-Darling Normality Test
A-S A-Squared 1.20
PV. P-Value <0005
Mea Mean 7.8093
StD StDev 0.2543
Vari Variance 0.0647
Skey Skewness  0.033143
Kur Kurtosis ~ 0.257433
N N 721
Mini Minimum 7.0500
1st 1st Quartile 7.6200
Med| Median 7.8200
3rd 3rd Quartile  8.0000
Max} Maximum 9.0900

95% Con 95% Confidence Interval for Mean
777} o0 7.7908 7.8279

95% Confi 95% Confidence Interval for Median
7.80 7.8000 7.8400

o — 1 *

95% Confi 95% Confidence Interval for StDev

0.22f 0.2418 0.2682
95% Confidence Intervals 95% Confidence Intervals
Mean | Mean- | |
Median | { Median | |
7.80 781 782 783 784 779 7.80 7.81 7.82 783 784

Anderson-Darling Normallity Test

A-Squared 1.03
P-Value 0.011
Mean 78005 )
V2 O
Variance 0.0636 | |
ewness -0. 1
l—&uﬁﬁﬁiﬁ 1.03993
N 2359 | |
=
Minimum 6.0700
1st Quartile 7.6300
Median 7.8100
3rd Quartile 7.9700
Maximum 9.0900

95% Confidence Interval for Mean

7.7903

95% Confidence Interval for Median

7.8000

95% Confidence Interval for StDev

0.2452

7.8107

7.8200

0.2596

pH Statistics

Mean

Median

Summary Report for pH
Year = 2015
Anderson-Darling Normality Test
A-Squared 0.92
P-Value 0.019
Mean 7.7970
StDev 0.2614
Variance 0.0683
Skewness  0.185910
Kurtosis 0.227891
N 875
Minimum 7.0800
1st Quartile  7.6200
Median 7.7900
3rd Quartile  7.9500
Maximum 8.9300
95% Confidence Interval for Mean
&Y 7.7797 7.8144
95% Confidence Interval for Median
" - ¥ 7.7701 7.8099
95% Confidence Interval for StDev
0.2497 0.2742
95% Confidence Intervals
| |
f 1
f |
7.7 7.18 7.19 7.80 781 7.82
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Overall Average : 115
mg/L

200 250 300 350 400
1T 1 e S 06
95% Confidence Intervals
Mean - | |
Median - I I
108 110 112 114 116
Summary Report for TDS Summary Report for TDS
Year = 2013 Year = 2014
Anderson-Darling Normality Test Anderson-Darling Norr§
A-Squared 111 A-Squared 2
P-Value <0.005 P-Value <
Mean 108.35 Mean 1
StDev 14.55 StDev 2
Variance 211.59 Variance 54
Skewness 0568315 m Skewness 2.
Kurtosis -0.131201 Kurtosis 9.0}
N 763 N
Minimum 75.24 m Minimum 1
1st Quartile 99.00 1st Quartile
Median 105.60 Median 1
3rd Quartile 118.80 3rd Quartile 12
Maximum 153.12 Maximum 2§
95% Confidence Interval for Mean 95% Confidence Interv:
250 300 350 10732 109.39 100 150 200 250 300 350 400 108.86 1
95% Confidence Interval for Median 95% Confidence Interval
104.28 106.26 - PR 102.78 1
95% Confidence Interval for StDev 95% Confidence Interva
13.85 15.32 2221 2
95% Confidence Intervals 95% Confidence Intervals
Nean — - e
Lzl Median e
i i3 i 102 104 106 108 110 12

KAHRAMAA TDS Overall Statistics (2013 to 2015)

Mean

Median

Anderson-Darling Normality Test

A-Squared 111.34
P-Value <0.005
Mean 115.03
StDev 26.90
Variance 723.49
Skewness 3.5602
Kurtosis 23.5643
N 2359
Minimum 73.92
1st Quartile 99.66
Median 108.90
3rd Quartile 124.74
Maximum 418.44

95% Confidence Interval for Mean
113.94 116.11

95% Confidence Interval for Median
108.12 110.22

95% Confidence Interval for StDev
26.15 27.69

TDS
Statistics

Summary Report for TDS
Year = 2015

100 150 200 250

300 350 400

Anderson-Darling Normality Test

A-Squared 68.35
P-Value <0.005

Mean 124.51
StDev 34.21
Variance 1170.54
Skewness  3.4244
Kurtosis 18.2139
N 875

Minimum 7854
1st Quartile  106.26
Median 117.48
3rd Quartile  128.04
Maximum 41844

95% Confidence Interval for Mean
12224 126.78

95% Confidence Interval for Median

116.16 118.80
95% Confidence Interval for StDev
3268 35.90

—— I omonmemcxmamc x e * ™
95% Confi Intervals
A
e

175 1200 1225 1250 1215
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KAHRAMAA Total

Hardness Overall Statistics (2013 to 2015)

Anderson-Darling Normality Test

A-Squared 3.32
P-Value <0.005
Mean 65.658
StDev 15.544
Variance 241.606
Skewness -0.286364
Kurtosis 0.119348
N 684
Minimum 21.500
1st Quartile 57.625
Median 65.000
3rd Quartile 76.000
Maximum 97.000

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev

64.491 66.825

64.000 66.049

14.761 16.414

s e I E—
95% Confidence Intervals
Mean - I I
Median - : :
64.0 64.5 65.0 65.5 66.0 66.5 67.0
Summary Report for Sodium Total Hardness (as CaC03)
Year = 2013 Year = 2014

Anderson-Darling Normality Test Anderson-Darling Normality Test

A-Squared 8.03 A-Squared 461

P-Value <0.005 P-Value <0.005

Mean 34439 Mean 68.038

m StDev 3.2548 StDev 13.597

Variance 105934 Variance 184.875

Skewness  2.33852 Skewness 0473219

Kurtosis ~ 5.52809 Kurtosis 0671689

N 80 N 235

Minimum 0.5000 Minimum 46.000

1st Quartie 15550 1stQuartile  59.000

Median 21750 Median 66.000

3rd Quartile  3.7975 3rd Quartile  76.000

Maximum  15.9800 Maximum 97.000
95% Confidence Interval for Mean 95% Confidence Interval for Mean

S D © 2719 41682 66.291 69.786
95% Confidence Interval for Median 95% Confidence Interval for Median

W = 19300 2762 e 64000 68.000
95% Confidence Interval for StDev 95% Confidence Interval for StDev

28168 3.8552 12469 14.951

95% Confidence Intervals 95% Confidence Intervals
Mean | | Mean —— e
Median| |——eo———— Median| | |
20 25 30 35 40 45 6 6 8 67 6 70

Mean

Median

Total Hardness
Statistics

Total Hardness (as CaCO3)
Year = 2015

- 2015
8.9

—

95% Confidence Intervals

Anderson-Darling Normality Test

A-Squared 1.35
P-Value <0.005
Mean 58.391
StDev 16.919
Variance 286.237
Skewness  -0.138611
Kurtosis ~ -0.361305
N 266
Minimum 21.500
1st Quartile  48.000
Median 59.000
3rd Quartile 68.475
Maximum 96.000
95% Confidence Interval for Mean
56.348 60.433
95% Confidence Interval for Median
57.864 61.000

95% Confidence Interval for StDev
15.593 18.493




KAHRAMAA Ca Content Overall Statistics (2013 to 2015)

Anderson-Darling Normality Test
A-Squared 1.42
P-Value <0.005
Mean 24.288
StDev 6.626
Variance 43.901
Skewness -0.0653492
Kurtosis 0.0084258
N 254
Minimum 6.200
1st Quartile 20.263
Median 24.165
3rd Quartile 27.753
Maximum 38.740
95% Confidence Interval for Mean
23.470 25.107
95% Confidence Interval for Median
23.419 24.697
KR KK _ 95% Confidence Interval for StDev
6.095 7.258
95% Confidence Intervals
vem ‘ Ca (as Ca)
L ’ Statist
23.50 23.75 24.00 24.25 24.50 24.75 25.00 “

Summary Report for Calcium as Ca Summary Report for Calcium as Ca Summary Report for Calcium as Ca
Year = 2013 Year = 2014 Year = 2015
Anderson-Darling Normality Test Anderson-Darling Normality Test Anderson-Darling Normality Test
A-Squared 117 A-Squared 1.93 A-Squared 055
P-Value <0.005 P-Value <0.005 P-Value 0.151
m Mean 24424 Mean 26.462 Mean 22139
StDev 6.169 StDev 5.971 StDev 6973
Variance 38057 Variance 35.650 Variance 48620

244

Skewness ~ 0.420198
Kurtosis -0.702952
N

Skewness 0288723
Kurtosis ~ -0.357542

Skewness  -0.72564
Kurtosis 1432711

N 80 84 N 90
Minimum 6.200 Minimum 15.330 Minimum 7.660
1st Quartile 21433 1st Quartile 22497 1stQuarle 16590
Median 24.165 Median 25610 Median 2249

3rd Quartile ~ 29.493
Maximum 38.740

3rd Quartle 25715
Maximum 31740

3rd Quartile  28.208
Maximum 34.800

95% Confidence Interval for Mean 95% Confidence Interval for Mean 95% Confidence Interval for Mean

23051 25.797 c 25.166 27.758 20678 2359
95% Confidence Interval for Median 95% Confidence Interval for Median 95% Confic Median

% _ 23.055 25939 _ 24.557 26.607 _ 20367 23846
95% Confidence Interval for StDev 95% Confidence Interval for StDev 95% Confidence Interval for StDev

5.339 7.307 5.184 7.041 6.082 8172

95% Confidence Intervals 95% Confidence Intervals 95% Confidence Intervals
Mean{ | | Mean } | Mean } |
Median{ | | Median | | Median } |
230 25 20 25 250 255 260 25 250 25 260 25 270 275 2 2n 2 bl %
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Mean

Median

KAHRAMAA Mg Content Overall Statistics (2013 to 2015)

Overall Average : 0.85 mg/lL

Summary Report for Magnesium as mg
Year = 2013

Anderson-Darling Normality Test

—
5
— I % x e % % w e *
95% Confidence Intervals
Mean - I I
Median - | |
0.4 0.5 o6 0.7 o8 0.9 1.0

Summary Report for Magnesium as mg

A-Squared 272

P-Value <0.005

Mean 0.93530

StDev 0.89965

Variance  0.80936

Skewness  1.04278

o.% Kurtosis 0.25132

N 66

Minimum  0.00000

1st Quartile 0.23750

Median 0.66000

3rd Quartile  1.38750

Maximum  3.00000
95% Confidence Interval for Mean

4 & 071414 115646
95% Confidence Interval for Median

_ 0.46601 1.00000
95% Confidence Interval for StDev

0.76807 1.08604

95% Confid Intervals
I |
T 1
f |
05 06 07 08 09 1o 11

Year = 2014

Anderson-Darling Normality Test

A-Squared 12.12

P-Value <0.005

Mean 0.68810

m StDev 0.82698

Variance ~ 0.68389

Skewness  4.0969

o. Kurtosis 19.5954

N 84

Minimum  0.03000

1st Quartile  0.32000

Median 0.47000

3rd Quartile  0.67500

Maximum  5.65000
— e 95% Confidence Interval for Mean

0 ! 2 8 4 s 050863 0.86756
95% Confidence Interval for Median

I »ex * v v v 040720 051000
95% Confidence Interval for StDev

0.71806 0.97516

95% Confidence Intervals
| |
T 1
i
05 06 07 038 09

Anderson-Darling Normality Test

A-Squared 18.00
P-Value <0.005
Mean 0.85061
StDev 0.91396
Variance 0.83532
Skewness 2.14978
Kurtosis 5.35804
N 240
Minimum 0.00000
1st Quartile 0.30250
Median 0.50000
3rd Quartile 1.06250
Maximum 5.65000

95% Confidence Interval for Mean
0.73439 0.96683

95% Confidence Interval for Median
0.45000 0.58000

95% Confidence Interval for StDev
0.83885 1.00395

Median

Mg (Magneskum)
Statistics

Summary Report for Magnesium as mg

Year = 2015

Anderson-Darling Normality Test

A-Squared 6.50

P-Value <0.005

Mean 0.94019

m StDev 0.98788

Variance ~ 0.97591

Skewness 172377

Kurtosis ~ 2.60252

N 90

Minimum ~ 0.10000

1st Quartile  0.27750

Median 0.49500

3rd Quartile  1.35250

Maximum  4.36000
95% Confidence Interval for Mean

s 073328 114710
95% Confidence Interval for Median

N vx o % % 039000 0.71000
95% Confidence Interval for StDev

0.86164 1.15780

95% Confidence Intervals
———
e
04 0% 08 1o 12
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KAHRAMAA Na Content Overall Statistics (2013 to 2015)

Anderson-Darling Normality Test

Overall Average : 6.2 mg/L

A-Squared 26.29
P-Value <0.005
Mean 6.2328
StDev 7.6095
Variance 57.9044
Skewness 2.8967
Kurtosis 10.9835
N 254
Minimum 0.5000
1st Quartile 1.8275
Median 3.2150
3rd Quartile 7.7950
Maximum 56.7500

95% Confidence Interval for Mean

30 40 50 5.2925 7.1731
95% Confidence Interval for Median
2.7537 3.8453
_ TR 6 R 00K XK K * 95% Confidence Interval for StDev
7.0003 8.3357
95% Confidence Intervals
Mean - : Na (SOdIum)
. ’ Statistics
2 a 5 6 7
I
Summary Report for Sodium Summary Report for Sodium Summary Report for Sodium
Year = 2013 Year = 2014 Year = 2015
Anderson-Darling Normality Test Anderson-Darling Normality Test Anderson-Darling Normality Test
A-Squared 8.03 A-Squared 11.04 A-Squared 5.40
PValle  <0.005 PVabe <0005 m PValue <0005
Mean 34439 Mean 59965 Mean 89323
StDev 3.2548 StDev 80755 StDev 8.9426
Variance 105934 Variance  65.2142 Variance ~ 79.9703
Skewness ~ 2.33852 6 Skewness 41828 Skewness  1.42768
}4 Kurtosis 552809 .o Kurtosis ~~ 21.4011 Kurtosis 1.42634
N 80 N 8 N 90
Minimum 0.5000 Minimum 09700 Minimum 0.6500
1st Quartile  1.5550 1stQuartie 19200 1st Quartile  2.3200
Median 21750 Median 35000 Median 4.8900
3rd Quartile  3.7975 3rd Quartile  6.7700 3rd Quartile  12.9800
Maximum  15.9800 Maximum  56.7500 Maximum  37.1800
. . . : 95% Confidence Interval for Mean 95% Confidence Interval for Mean 95% Confidence Interval for Mean
20 30 4 50 2719 41682 0 D &l & @D & 4200 17490 & 70593 10.8053
95% Confidence Interval for Median 95% Confidence Interval for Median 95% Confidence Interval for Median
1.9300 27622 | M N 275 44798 | Y ¥ 35022 8.3010
95% Confidence Interval for StDev 95% Confidence Iterval for StDev 95% Confidence Interval for StDev
28168 38552 70119 95225 77999 10.4808
95% Confidence Intervals 95% Confidence Intervals 95% Confidence Intervals
Mean | | Nean f | ean 1
Median | |4 Medin  |———e——— dian || |
20 25 30 35 40 45 g 4 5 6 7 8 4 [ ) PPy
S
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KAHRAMAA K Content Overall Statistics (2013 to 2015)

Overall Average : 0.1 mg/L

Anderson-Darling Normality Test

A-Squared 61.69
P-Value <0.005
Mean 0.10372
StDev 0.28083
Variance 0.07887
Skewness 3.5660
Kurtosis 13.3219
N 242
Minimum 0.00000
1st Quartile 0.00000
Median 0.00000
3rd Quartile 0.10000
Maximum 2.00000

95% Confidence Interval for Mean

0.06816 0.13928

95% Confidence Interval for Median

0.00000 0.00000

Mean

Median

- * 95% Confidence Interval for StDev
0.25784 0.30836
95% Confidence Intervals K
Moar ] , (Potasshum)

vectan] 4 Statistics

0.000 0.025 0.050 0.150
Summary Report for Potassium Summary Report for Potassium Summary Report for Potassium

Year = 2013 Year = 2015

Anderson-Darling Normality Test Anderson-Dariing Normality Test Anderson-Darling Normality Test

A-Squared 17.20
P-Value <0.005

Mean 0.022059
StDev 0.041773
Variance ~ 0.001745
Skewness  1.37831
Kurtosis -0.10420
N 68

Minimum  0.000000
1st Quartile  0.000000
Median 0.000000
3rd Quartile 0.000000
Maximum  0.100000

95% Confidence Interval for Mean
0.011948  0.032170

95% Confidence Interval for Median
0.000000  0.000000

95% Confidence Interval for StDev
0.035741  0.050271

95% Confidence Intervals

0010 0015 0.020 0.025 0.030

95% Confidence Intervals

ASquared 2418
P-Value <0.005
Mean 007619
StDev 0.28311
Variance 008015
Skewness 51435
Kurtosis ~ 28.9149
N 84
Minimum 0,000
1st Quartile  0.00000
Median 0.00000
3rd Quartie 0.00000
Maximum 200000
95% Confidence Interval for Mean
001475 0.13763
95% Confidence nterval for Median
0.00000  0.00000
95% Confidence Interval for StDev
024582 0.33383

Mean

Median

A-Squared 19.76
P-Value <0.005

Mean 0.19111
StDev 0.35209
Variance  0.12397
Skewness  1.86358
Kurtosis 1.63168
N 90

Minimum 0.00000
1st Quartile 0.00000
Median 0.10000
3rd Quartile  0.10000
Maximum  1.00000

95% Confidence Interval for Mean
0.11737 0.26485

95% Confidence Interval for Median
0.00000 0.10000

95% Confidence Interval for StDev
0.30709 0.41265

16 20
L
95% Confidence Intervals
]
—
005 0.10 015 020 025
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KAHRAMAA Copper Content Overall Statistics (2013 to 2015)

Anderson-Darling Normallity Test

A-Squared 1.01
Overall A 216.7 D
StDev 7.794
Variance 60.751
Skewness 0.95803
Kurtosis 2.48139
N o8
Minimum 1.000
1st Quartile 11.450
Median 16.200
3rd Quartile 21.150
Maximum 50.500

95% Confidence Interval for Mean
15.104 18.229

95% Confidence Interval for Median
13.366 17.400

_ * 95% Confidence Interval for StDev
6.835 9.069

95% Confidence Intervals
I 1
| Statistics
1

15 16 17 18
Summary Report for Copper Summary Report for Copper Summary Report for Copper
Year = 2014 Year = 2015

Anderson-Darling Normality Test Anderson-Darling Normality Tes| Anderson-Darling Normalty Test

A-Squared 0.78 A-Squared 057 A-Squared 045

P-Value 0.041 P-Value 0.102 m P-Value 0.251

Mean 16.070 m Mean 16.690 Mean 20517

StDev 5722 StDev 8.084 StDev 10400

Variance 32731 16 Variance 65.352 Variance ~ 108.160

Skewness  0.438483 .7 Skewness 039175 Skewness 08219

Kurtosis 0492614 Kurtosis ~ -1.17513 Kurtosis 202716

N 57 N 10 N 2

Minimum 4.000 Minimum 4900 Minimum 3900

1stQuartle  11.750 1stQuartie 11375 15t Quartle  15.500

Median 15.600 Median 14.100 Median 19.200

3rd Quartile  20.550 3rd Quartile  27.325 3rd Quartile  27.400

Maximum 28.300 Maximum ~ 27.500 Maximum ~ 50.500
95% Confidence Interval for Mean 95% Confidence Interval for Meal 95% Confidence Interval for Mean

14.562 17.588 & 10.907 22473 16.020 25015
95% Confidence Interval for Median 95% Confidence Interval for Medi 95% Confidence Interval for Median

+ 12.967 17.000 _ 11.218 27.334 _ M 16490 25476
95% Confidence Interval for StDev 95% Confidence Interval for StDel 95% Confidence Interval for StDev

4831 7019 5561 14.758 8043 14720

95% Confidence Intervals 95% Confidence Intervals 95% Confidence Intervals
Mean f {
Median f
150 175 200 25 250
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! Other Par;ters Statistics

Parameter 2013 2014 2015
Fluoride (mg/1) N.D.* N.D N.D
Selenium (pg/1) N.D N.D N.D

Chromium (pg/1) N.D N.D N.D
Ethyl benzene (pug/1) N.D N.D N.D
Mono chlorobenzene N.D N.D N.D
1,4-dichlorobenzene N.D N.D N.D

Toluene (pg/1) N.D N.D N.D
Xylenes (pg/1) N.D N.D N.D

N.D.*: Not Detected
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Total hardness (as Ca)
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Calcium (as Ca)
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Sodium
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Parameter Bwi Bwa BW3 BW4 BWs BwW6 BWy BWS BWqg BWio

Fluoride(mg/l) 02 ND ND ND ND ND ND ND ND ND

Selenium(ug/l) ND ND ND ND ND ND ND ND ND ND

Chromium
(ug/l
Ethyl benzene
(ug/M)

Mono
chlorobenzene

1,4~
dichlorobenzen ND o057 o061 15 0.75 1.6 ND ND ND ND
e

ND ND ND ND ND ND ND ND ND ND
ND ND ND 3.4 ND ND ND ND ND ND

ND ND 0.73 17 ND 0.58 ND ND ND ND

Toluene(pg/l) ND ND ND ND ND ND ND ND ND ND

Xylenes(ug/l) ND ND ND ND ND ND ND ND ND ND

BW1: Volvic mineral water; BW2: Almeera natural mineral water; BW3:Saquee bottled drinking water; BW4: Nestle pure life bottled drinking
water; BW5: High land spring water; BW6: Masafi water; BW7: Sirma natural mineral water; BW8: Rayyan natural water; BW9: Dana pure
drinking water; BW10: Safa bottled drinking water
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Conclusions

Numerous of factors influence
such quality such as:

Proper and Effective
management system,

New infrastructure,

Proper selection of the used
chemical for mineralization,
and

Proper selection of
remineralization dosage.
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Conclusions

2.

While Comparing KM water
Vs. Bottled ones, the following

facts were identified:

KAHRAMAA water contains a
significant concentration of
Calcium and a considerable level of
Sodium, Magnesium, Potassium
and Chloride in comparison to the
tested bottled drinking water.
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onclusions

KAHRAMAA water is also
enriched with few trace
element like  Copper,
Manganese and Zinc that
are necessary for various
physiological functions.

Other non-health based

constituents like pH, TDS

and hardness were found
to be almost the same
both in KAHRAMAA water
as well as majority of the
bottled drinking water.
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”

Conclusions

Mineral contents of
some of the bottled
water brands has a
marginal  difference
with the values
printed on their labels.
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ecommendation

» KAHRAMAA urge Local

customers to use KM
water in stead of the
bottled water as
KAHRAMAA water if
not better In all
respects but has an
equally excellent
quality that meets the
taste and health
standards worldwide.
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ecommendation

» KAHRAMAA urge all

GCC countries to
simulate the very same
study Vs. bottled water
available within the
local markets. Such
studies will enhance
customer satisfaction
and would be used for
continual improvement
opportunities
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Thank you



