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A Statistical Characterization of Ground Water Quality in Ulsan Area

Woon-lJin Yang
Dept. of Environmental Protection, Kyungnam University
{Manuscript received 18 February 1998}

One hundred and thirty two ground water samples from the Ulsan area were divided into urban and
non-urban groupings and were assessed between 1993 and 1996. The results of statistical analysis were

as follows:

There were significant differences between the two groupings in the average value of the following water
quality parameters: total hardness, nitrate, pH, iron, ammonia and chloride ion in the order of Z-score.
Because total hardness, nitrate, and pH were also significant in ANOVA test, these three parameters

can be

regarded as the most sensitive parameters of artificial pollutants. By the comprehensive com-

parison of Ulsan water quality to that of Kangwon-do, all of the major parameters(pH, KMnO, con-
sumption, sulfate, chloride and hardness except nitrate) were confirmed as being significantly increased

levels.
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Table 1. Number of Ground Water Wells reported to Ulsan city(1997. 7)

Usage Drinking use | Domestic use | Agricultural use | Industrial use Total |
Number of wells 586 1681 189 136 2682
Table 2. Statistical Values for Drinking Ground Water Quality of Ulsan Area*

Water Samples Samples gtapdtard Cfnefficjent ) Mini Sk p% Percentile
var nim ew
gg?gxz}éters ?i\r]r?irt Average deviation of variance maximum Mi um ness 59 50% 95%
pH 132 2 7.3 0.60 0.08 9.1 55 -0.3 6.1 7.3 7.3
Conductivity 85 X 202 273 1.35 2250 15 52 20 120 500
KMnOs4 112 1 24 2.84 1.18 221 0.1 3.7 0.2 1.6 7.1
consumption
S04 132 3 63 59.8 0.95 293 0 1.3 0 41 168
Cl 132 6 46 58.1 1.26 517 7 5.1 12 32 94
MBAS 88 0 0.028 0.045 1.62 0.25 0 3.1 0 0.012 0.078
NH4-N 95 4 0.071  0.209 2.95 1.4 0 43 0 0.006 0.082
NOs-N 132 0 1.839 2.358 1.28 9.56 0 1.6 002 0720 69
Total 132 4 118 98.8 0.84 718 10 2.8 22 85 262
hardness
Copper 132 1 0.025 0.197 7.94 2.104 0 95 0 0 0.016
Zinc 132 10 0.240 0.592 2.47 4870 0 5.0 0 0.049 105
fron 132 3 0.033 0.079 2.38 0621 0 5.0 0 0.014 0.07
* All units are mg/L except conductivity(zmho/cm. no legal limit) and pH .
Table 3. Statistical Test results for Ground Water Quality Parameters of Ulsan Area*
Non-urban area Urban area One-side Z-test for ANOVA  test
Water . the difference of (e =01)
quality Samples Average StandardSamples Average Standard| average(a=0.1)
parameters deviation deviation|z-Score Significancy [F-Score P-Score Significancy
pH 48 7.15 0.78 84 7.40 0.48 |-1.97 Significant | 4961  0.03 Significant
Conductivity 34 193.15 139.17 51  208.65 335.02 |-0.29 0.065 0.80
KMnOs 38 240 219 74 241 3.14 |-0.03 0.001  0.98
consumption
S04 48 65.94 60.56 84 61.10 59.70 0.44 0.199  0.66
Cl 48 38.35 38.05 84 50.25 66.71 |-1.30 Significant | 0.128 0.26
MBAS 32 0.02 0.03 56 0.03 0.05 1-0.97 0.703  0.40
NH4-N 32 0.04 0.10 63 0.09 0.25 |-1.34 Significant | 1.110 0.29
NO3-N 48 2.48 2.81 84 1.47 1.99 2.19 Significant | 5.738  0.02 Significant
Total hardness 48 90.63 56.88 84 133.35 113.59 |-2.87 Significant | 5.925  0.02 Significant
Copper 48 0.05 0.30 84 0.01 0.09 0.81 1.045 0.31
Zinc 48 033 083 84 0.19 0.39 1.08 1.647 0.20
Iron 48 0.02 0.03 84 0.04 0.10 |[-1.38 Significant | 1.239  0.27
* All units are mg/L except conductivity(zmho/cm, no legal limit) and pH .
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Fig. 1. Distribution Diagrams of each Water Quality Parameters.
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Fig. 2. Distribution Diagrams of each Water Quality Parameters.
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Table 4. Regional Comparison of some Water Quality Parameters between Masan - Changwon, Ulsan and

Kangwon-Do*
Region . Ulsan _

Parameters Masan - Changwon Urban Suburban T} Kangwon-Do
pH 7.03 7.4 7.15 T 6.5~6.9
KMpO4 consumption 2.25 2.41 2.4 0.92~0.99
S04 47.4 61.1 65.9 11.0

Cl 69.6 50.2 38.3 13.0
NOs N 3.01 1.47 2.48 4.1
Total hardness 114 133 90.6 68

*Unit : mg /L except pH.
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