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Correlations between test methods for the content of organic substances in drinking water were investigated
using data of the consumption of potassium permanganate (KMnO, consumption), total organic carbon (TOC),
and UV,s, absorbance in several types of drinking water. To determine the amount of organic matter, we took
350 samples of drinking water including 146 samples of groundwater, 102 samples of tap water, and 102 sam-
ples of spring water. The data of KMnO, consumption and UV,s, absorbance showed a strong positive linear
correlation for all of the samples. The TOC concentration and UV,s, absorbance data had correlation coef-
ficients of 0.443~0.490 for groundwater, tap water, and spring water. However, the correlation between TOC
concentration and KMnO, consumption data for groundwater was not confirmed. Their correlation was very
low for the data of tap water and spring water though they had statistically significant differences with less than
0.05 of p value. We suggest that the drinking water quality standards for UV,s, absorbance should be 0.0600
cm’!, as a result of taking account of an allowance of 25% and other countries' drinking water quality standards.
In addition, more studies are needed to set drinking water standards for TOC concentrations which did not
show a good correlation with the data of KMnO, consumption.

Key words: Organic matter, Potassium permanganate (KMnO,) consumption, UV,s, absorbance, Total organic

carbon (TOC), Economic analysis
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Table 1. Quality assurance/quality control(QA/QC) data for methods

Consumption of KMnO,-Acid TOC UV,5, absorbance
Concentration range (mg/L) 0.3~10 0.5~10 0.0045~1.0(cm™)
Linearity (%) - 0.999 0.997
Method detection limits (mg/L) - 0.153 0.0005(cm™)
Limit of quantitation (mg/L) 0.3 0.488 0.0017(cm™)
Accuracy (%) - 115 101
Precision (%) - 0 1.7
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Fig. 1. Correlation between UV,;, absorbance/KMnO, consumption, TOC/UV,;, absorbance for KHP, and TOC/ KMnO,
consumption for standard solution (a~c: KHP, d: Glucose).
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Fig. 2. Correlation between UV,;, absorbance and KMnO, consumption (a: groundwater, b: tap water, c: spring water, d:

drinking water).

Table 2. Summary of correlation coefficients and regression equations

Variables Groundwater Tap water Spring water Drinking water*
o 0.594 (p<0.05) 0.714 (p<0.05) 0.811 (p<0.05) 0.665 (p<0.05)
UVysy(A)  rho*** 0.546 (p<0.05) 0.677 (p<0.05) 0.825 (p<0.05) 0.672 (p<0.05)
KMnO,(B) Regression A=0.0036B+0.0058 A=0.0039B+0.0047 A=0.0046B+0.0028 A=0.0038B+0.0049
equation (n=56) (n=115) (n=26) n=197)
o 0.196 (p>0.05) 0.237 (p<0.05) 0.254 (p>0.05) 0.265 (p<0.05)
TOC(C)/ rtho*** 0.323 (p<0.05) 0.273 (p<0.05) -0.000 (p>0.05) 0.305 (p<0.05)
KMnO,B) Regression C=0.217B+2.0632 C=0.2563B+1.9192 C=0.3253B+0.7529 C=0.3464B+1.5434
equation (n=71) (n=116) (n=45) (n=232)
r** 0.459 (p<0.05) 0.443 (p<0.05) 0.490 (p<0.05) 0.450 (p<0.05)
UVys54(A)/ rho*** 0.356 (p<0.05) 0.491 (p<0.05) 0.406 (p<0.05) 0.479 (p<0.05)
TOC(C) Regression A=0.0025C+0.004 A=0.0023C+0.0061 A=0.0023C+0.0071 A=0.0022C+0.0058
quation (n=66) (n=115) n=27) (n=208)

*Total data from groundwater, tap water, and spring water.

**r: Pearson’s correlation coefficient.
***rho: Spearman correlation coefficient.
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Fig. 3. Correlation between TOC and KMnO, consumption (a: groundwater, b: tap water, c: spring water, d: drinking

water).
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Fig. 4. Correlation between TOC and UV, absorbance (a: groundwater, b: tap water, c: spring water, d: drinking water).
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Fig. 5. Estimated UV,5, absorbance and TOC for KMnO, consumption by regression equation.
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Fig. 6. Summary of groundwater for KMnO, consumption, TOC, and UV,;, absorbance (a~c: data from this study, d: data

of samples investigated from 2012 through 2014).
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Fig. 7. Summary of tap water for KMnO, consumption, TOC, and UV, absorbance (a~c: data from this study, d: data

of samples investigated from 2012 through 2014).

a . b .
Summary for KMnO4 of spring water Summary for UV254 of spring water
0.00 075 150 225 3.00 375 0.000 0.003 0.006 0.009 0.012 0.015
95% Confidence Intervals 95% Confidence Intervals
Mean L Mean L
Median L Median *
0.0 0.1 0.2 03 04 0.5 0.6 07 0.000 0.001 0.002 0.003 0.004
€ Summary for TOC of spring water d Summary for KMnO4 consumption of spring water in the past 3-year
= —
o 1 2 3 4 5 0.0 0.6 12 18 24 30
95% Confidence Intervals 95% Confidence Intervals
Mean Mean LS
Median Median .
07 08 0.9 1.0 1.1 1.2 13 0.00 0.05 0.10 0.15 020 025 0.30

Fig. 8. Summary of spring water for KMnO, consumption, TOC, and UV, absorbance (a~c: data from this study, d: data

of samples investigated from 2012 through 2014).
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Fig. 9. Summary of drinking water for KMnO, consumption, TOC, and UV, absorbance (a~c: data from this study, d:
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Table 3. Costs of test methods for organic materials in drinking water
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