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Abstract
In this study, some qualities of tap water, drinking water in sealed containers and free drinking water in
North Dakota, USA were investigated. Thirty-two samples of tap water showed transparency, no disgusting odor,
values of total dissolved solids (TDS) and pH in the ranges of 205.00+5.20 - 519.67+2.89 mg/L and 8.43+0.06 -
10.27+0.21, respectively. These results indicated that 96.88% of the tap water had pH value over acceptable
limits (6.5 - 8.5) recommended by World Health Organization (2011). All thirty-two samples of free drinking water
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were transparent, odorless, and demonstrated levels of TDS and pH ranging from 32.22+0.58 - 890.00+2.65 mg/L
and 8.43+0.12 - 10.57+0.23, respectively. Therefore, 87.50% of the free drinking water in this study was over the
allowable values of potable-water-supply quality imposed by Department of Health (2010) owing to exceeding pH
value of 8.5. Lastly, all bottled drinking water and gallon bottled drinking water (17 samples) were clear and
odorless suitable for consumption, and had an expiry date, label information, and types of plastic container on
the products, values of TDS and pH ranging from 1.00+1.00 - 82.67+1.53 mg/L and 6.50+0.10 - 10.40+0.00,
respectively. Consequently, drinking water in plastic container (5.88%) was discordant with the criteria set by
Ministry of Public Health of Thailand, Notification no. 61 (1981), due to pH value over 8.5. In conclusion, almost all
tested drinking water in sealed containers met the criterion, except 1 sample having exceeding pH. Tap water and
free drinking water had other good examined properties, but they had high alkalinity attributable to the basic
condition of natural raw water. Alkaline water may generate health benefits and require further an additional

study.
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Figure 3 Drinking water machine
(1) Drinking water machine with the filtration status
(2) Drinking water machine without

the filtration status

Figure 4 Drinking water machine with the filtration

status
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Figure 6 (1) Bottled drinking water sample with
labeling of plastic type 1 (in the circle)

(2) Water sample in glass showing its transparency

Figure 7 Bottled drinking water with labeling the
type of plastic (plant-based plastic bottle)



Table 1 Qualities of tap water in the U.S. states of North Dakota
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Sample 105 (mg/L) oH Appearance Odour Water quality
no. of water criteria *
1 306.00+3.61 9.90+0.10 Clear Odourless Not passed
2 296.33+6.81 10.23+0.15 Clear Odourless Not passed
3 288.67+2.89 9.83+0.06 Clear Odourless Not passed
a4 284.67+10.97 10.03+0.15 Clear Odourless Not passed
5 278.67+4.04 9.87+0.06 Clear Odourless Not passed
6 359.67+4.16 9.43+0.06 Clear Odourless Not passed
7 370.33+3.06 9.77+0.06 Clear Odourless Not passed
8 390.33+5.03 9.77+0.06 Clear Odourless Not passed
9 377.67+4.04 9.73+0.06 Clear Odourless Not passed
10 301.33+8.33 9.70+0.10 Clear Odourless Not passed
11 519.67+2.89 8.63+0.15 Clear Odourless Not passed
12 219.33+4.16 9.47+0.06 Clear Odourless Not passed
13 233.67+1.53 9.20+0.00 Clear Odourless Not passed
14 205.00+5.20 9.10+0.00 Clear Odourless Not passed
15 332.00+0.00 8.43+0.06 Clear Odourless Passed
16 287.00+4.00 8.88+0.00 Clear Odourless Not passed
17 248.00+1.00 10.07+0.06 Clear Odourless Not passed
18 359.67+5.03 10.03+0.06 Clear Odourless Not passed
19 283.33+20.43 10.13+0.06 Clear Odourless Not passed
20 408.67+4.04 8.67+0.06 Clear Odourless Not passed
21 316.67+2.89 10.03+0.25 Clear Odourless Not passed
22 317.00+19.08 9.93+0.06 Clear Odourless Not passed
23 225.67+7.51 10.03+0.12 Clear Odourless Not passed
24 222.67+6.43 10.27+0.21 Clear Odourless Not passed
25 333.33+1.53 10.03+0.06 Clear Odourless Not passed
26 252.00+3.00 10.07+0.06 Clear Odourless Not passed
27 348.67+5.77 9.97+0.06 Clear Odourless Not passed
28 274.33+1.15 9.33+0.15 Clear Odourless Not passed
29 261.33+7.77 9.50+0.10 Clear Odourless Not passed
30 256.33+2.31 10.23+0.06 Clear Odourless Not passed
31 280.67+4.93 9.70+0.26 Clear Odourless Not passed
32 294.00+3.61 9.20+0.00 Clear Odourless Not passed

Note: TDS: total dissolved solids, *The criteria recommended by World Health Organization (2011) [5]
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Table 2 Qualities of drinking water in sealed containers in the U.S. states of North Dakota

Bottled
g Bottle 3 drinking
« City/ country of Expiry TDS &
%_ size Types of plastic Scratch Water treatment pH IS Odour water
€ manufacture date (mg/L) g
8 (mU) S quality
criteria *
Clear plastic bottles
Plant-based plastic
1 591 - v X - 32.33+0.58 6.90+0.00 Clear Odourless Passed
bottle
2 - PETE Type 1 - v X - 65.00+1.00 7.57+0.06 Clear Odourless Passed
3 1,000 PETE Type 1 - v X - 8.00+0.00 6.97+0.06 Clear Odourless Passed
4 1,000 PETE Type 1 - v X Reverse osmosis 6.00+0.00 6.50+0.10 Clear Odourless Passed
5 1,000 PETE Type 1 Watertown, WI, USA v X Filtered & Ozonated 3.33+0.58 6.73+0.06 Clear Odourless Passed
6 1,000 PETE Type 1 Purchase, NY, USA v X Reverse osmosis 1.00+1.00 6.83+0.06 Clear Odourless Passed
7 1,000 PETE Type 1 Wichita, KS, USA v X Reverse osmosis 22.67+0.58 7.97+0.06 Clear Odourless Passed
8 591 PETE Type 1 Ayer, MA, USA v X Reverse osmosis 27.67+0.58 8.07+0.06 Clear Odourless Passed
9 - PETE Type 1 - v X - 28.67+1.15 6.70+0.10 Clear Odourless Passed
10 - PETE Type 1 - v X - 26.67+0.58 6.87+0.15 Clear Odourless Passed
11 500 PETE Type 1 - v X - 8.33+3.21 7.43+0.42 Clear Odourless Passed
12 500 PETE Type 1 - v X - 2.67+3.79 6.68+0.06 Clear Odourless Passed
13 3,785 PETE Type 1 - v X - 3.00+0.00 6.60+0.26 Clear Odourless Passed
14 3,785 PETE Type 1 - v X - 65.00+1.00 7.77+0.06 Clear Odourless Passed
15 3,785 PETE Type 1 - v X - 82.67+1.53 10.40+0.00 Clear Odourless Not Passed
Opaque plastic bottles
16 3,785 HDPE Type 2 Eden Prairie, MN, USA v X Reverse osmosis 2.33+0.58 6.83+0.06 Clear Odourless Passed
Reverse osmosis or
17 3,785 HDPE Type 2 Stamford, CT, USA v X 72.67+0.58 8.30+0.10 Clear Odourless Passed

Distillation

Note: TDS: total dissolved solids, *The criteria following Notification of Ministry of Public Health Notification, No. 61 (1981), Re: Drinking water in sealed container [6]



NINTIMEIanswazmalulad unnIngnduauasysntl U 23 atuil 1 weuunsiau-wwey 2564

Table 3 Qualities of free drinking water in the U.S. states of North Dakota

Sample Water quality
TDS (me/L) pH Appearance Odour
no. criteria®
1 42.67+3.06 8.43+0.12 Clear Odourless Passed
2 42.00+2.00 8.43+0.15 Clear Odourless Passed
3 230.33+2.08 10.07+0.38 Clear Odourless Not passed
4 250.67+0.58 10.30+0.00 Clear Odourless Not passed
5 252.33+0.58 10.57+0.23 Clear Odourless Not passed
6 382.67+2.52 9.00+0.10 Clear Odourless Not passed
7 32.22+0.58 10.50+0.17 Clear Odourless Not passed
8 528.67+9.24 8.60+0.00 Clear Odourless Not passed
9 521.33+10.60 8.70+0.00 Clear Odourless Not passed
10 161.33+0.58 9.37+0.06 Clear Odourless Not passed
11 405.00+4.58 8.53+0.06 Clear Odourless Not passed
12 36.33+6.66 9.87+0.29 Clear Odourless Not passed
13 80.00+6.08 8.97+0.06 Clear Odourless Not passed
14 890.00+2.65 9.17+0.06 Clear Odourless Not passed
15 239.33+7.51 10.57+0.12 Clear Odourless Not passed
16 303.33+2.31 8.87+0.06 Clear Odourless Not passed
17 248.00+3.00 8.73+0.06 Clear Odourless Not passed
18 320.33+3.51 8.97+0.12 Clear Odourless Not passed
19 286.00+1.00 9.03+0.06 Clear Odourless Not passed
20 39.67+2.31 8.70+0.10 Clear Odourless Not passed
21 61.33+0.58 8.63+0.66 Clear Odourless Not passed
22 446.00+2.65 8.93+0.06 Clear Odourless Not passed
23 473.00+4.58 9.13+0.06 Clear Odourless Not passed
24 456.67+3.51 8.63+0.06 Clear Odourless Not passed
25 450.33+8.33 8.73+0.15 Clear Odourless Not passed
26 235.67+4.16 8.50+0.10 Clear Odourless Passed
27 328.00+41.24 8.83+0.15 Clear Odourless Not passed
28 290.33+1.15 8.43+0.21 Clear Odourless Passed
29 66.33+26.86 8.63+0.06 Clear Odourless Not passed
30 94.33+25.81 8.90+0.00 Clear Odourless Not passed
31 259.00+2.00 8.83+0.21 Clear Odourless Not passed
32 263.00+5.57 9.27+0.06 Clear Odourless Not passed

Note: TDS: total dissolved solids, * Criteria of potable water supply quality imposed by Department of Health
(2010) [7]
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(3)
Figure 8 (1) Drinking water in opaque plastic gallon
(2) Symbol of plastic type

(3) Expiry date labeled on the product
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