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Relationships between the electrical conductivity and the contents of the chloride, sulfate,
calcium, magnesium, sodium, potassium and total major inorganic ions, and between each
chemical conservative constituents were calculated with the data which sampled at the regions
of Mulgeum and between Namji and Wondong from March 1974 to April 1980.

Semilogarithmic relations were found between the electrical conductivity and the contents
of monovalent ions, and logarithmic relations were found between the electrical conductivity
and the contents of divalent ions at the both regions.

The relational equations between the electrical conductivity (A»;) and the contents of the major
inorganic ions at Mulgeum are as follows: log Cl (ppm) = 2.37-A,5 (my/cm) + 0. 733 £ 0. 141, log
S04 (ppm) = 1. 12-log heg (MU /cm) + 2.14 £ 0.18,  log Ca (ppm) = 0. 615-log A5 (mT/em) + 1.67 +
0.12, log Mg (ppm) = 0.756-log hgs (m03/em) + 1.27 + 0.11,  log Na (ppm) = 2. 82:Xg5 (mU/cm) +
0.551 +0.133, log K (ppm) = 1.33:7,5 (m3/cm) + 0. 136 + 0. 095, and total inorganic ions
C(ppm) = 399.\ 5 (my3/cm) — 0.9 + 14. 6.

The relational equations between the electrical conductivity (r,5) and the contents of the
major inorganic ions at the region between Namji and Wondong are as follows: log Cl (ppm) =
4.27-Ny5 (m0/cm) + 0.380 + 0.138, log SO, (ppm) = 0. 915-loghss (my/cm) + 1.95 £ 0.18,  log Ca
(ppm) = 0.756-log Ao (mU/em) + 1.74 + 0.12, log Mg (ppm) = 1.00-log Ass (m3/cm) + 1.41 + 0.10,
log Na (ppm) = 2.47-xp5 (my/cm) + 0.614 + 0.065,  log K (ppm) = 1. 62+\gs (mU/cm) + 0.030
0.060, and total inorganic ions C (ppm) = 323-A,5 (mU/em) + 11.7 4 9.3.

Logarithmic relations were found between each chemical conservative constituents at Mul-
geum and the equations are as follows: fog Cl (ppm) = 0. 711-log SO, (ppm) + 0. 488 x 0.206, log
Cl (ppm) = 0.337-log Ca (ppm) +.0.822 + 0.130, log Cl (ppm) = 0.605-log Mg (ppm) ~ 0.017 +
0.154, Cl (ppm)= 0.676-Na (ppm) + 2. 31 + 4.67, log Cl (ppm) = 0. 406-log K (ppm)— 0. 092 + 0. 112,
log SO; (ppm) = 0. 378-log Ca (ppm) + 0.721 + 0.125, log SO, (ppm) = 0. 462-log Mg (ppm)+ 0. 107
+0.118, log SO (ppm) = 0. 592-log Na (ppm) -+ 0. 313 + 0.191, log SO, (ppm) = 0. 308-log K (ppm)
—0.019 + 0.120, Ca (ppm) = 0.262-Mg (ppm) 4 0.74 + 1.71, log Ca (ppm) = 1. 10.log Na (ppm)
— 0.243 + 0.239, Ca (ppm) = 0. 0737-K (ppm) 4+ 1.26 + 0.73, log Mg (ppm) = 0.0950.Na (ppm) +
0.587 + 0. 159, log Mg (ppm) = 0.0518-K (ppm) +4- 0. 111 £ 0. 102, and Na (ppm) = 0.0771.K (ppm)
4 1.49 4- 0. 59,
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Logarithmic relations were found between each chemical conservative constituents except a re-

lationship between the chloride and.calcium contents at the region between Namji and Wondong,
and the equations are as follows: log Cl (ppm) = 0. 312-]og SO, (ppm) + 0.907 + 0. 210, log Cl (ppm)

= 0.458-log Mg (ppm) + 0.135 + 0.130,
Cl(ppm) = 0.0476-K (ppm) + 1.41 £ 0. 34,

log SO, (ppm) = 0. 422-log Mg (ppm)+ 0. 139 4 0. 161,
log SO, (ppm) = 0. 245.1og K (ppm) +0. 023 + 0. 102, log Ca (ppm) = 0. 587.log Mg (ppm)
log Ca (ppm) = 0. 892-log Na (ppm) + 0.028 =+ 0. 109,

+ 0. 140,
+ 0.003 +.0. 088,

log Cl (ppm)
log SO, (ppm) = 0. 886-log Ca (ppm) - 0. 046 =+ 0. 050,

= 0. 484.log Na (ppm) + 0.507 £ 0. 081,

log SO, (ppm) = 0. 374-log Na (ppm) +0. 603

log Ca (ppm) = 0. 294

-Jog K (ppm) —0.001 = 0.085, log Mg (ppm) = 0.600-log N& (ppm) + 0. 674 +0.120, log Mg (ppm)
= 0.440-log K (ppm) 4 0.038 % 0.081, and log Na (ppm) = 0. 552-log K (ppm) — 0. 260 + 0.072.
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Table 1. Correlation coefficients between the electrical conductivity and the contents of
the chemical conservative constituents in Nagdong River water
Mulgeum The region between Namji and Wondong
Constituents Y= log Y= log¥=a¢+ Y =a+ log Y = logY =a +
@ 4= bedyg @+ ey b-log Azs beXgs a -+ bekyg b'log Nas
Cl 0.732 0.773 0.755 0. 887 0. 884 0. 880
SO, 0. 682 0. 689 0.723 0. 559 0. 627 0.625
Ca 0.628 0.645 0.652 0. 489 0.558 0. 587
Mg 0. 764 0.757 0.757 0.773 0.816 0. 837
Na 0.815 0.838 0.821 0.889 0.918 0.897
K 0. 686 0. 689 0. 654 0. 856 0. 853 0. 851
Total
0.878 0. 856 0. 858 0.903 0. 899 0. 879

inorganic ions

Aest electrical conductivity at 25°C.

Samranglin
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Fig.1. Sampling stations of the Nagdong

River.
é wﬂL .. l 'h ,‘
e I!is iﬂi‘"”
§ (, Il!
LJ};“ 3 ety

Fig.2-1. Relationship between the electrical

conductivity and chloride ion concen-

tration at Mulgeum.

a,b: constants.
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Fig.3-1. Relationship between the electrical
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(1), @®: Chloride ion  (2), A: Sodium
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Fig.3-2. Relationship between the electrical
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Fig. 3-4. Relationship between the electrical
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Table 2. Relational equations between the electrical conductivity and the contents of the
chemical conservative constituents in Nagdong River water

Constituents (ppm)

Equation for 90% confidence interval

The region between Namji

Mulgeum and Wondong
Cl log C = 2.37-7p5 4+ 0.733 £ 0.141 log C = 4.27-7p5 + 0.380 £ 0.138
SO, log C = 1.12-log Ay5 4 2.14 4+ 0.18 log C = 0.915-log A2s + 1.95 + 0.18
Ca log C = 0.615-log Aps + 1.67 + 0.12 log C = 0.756-log Ass + 1.74 + 0.12
Mg log C = 0.756-log Ag5 + 1.27 + 0. 11 fog C = 1.00-log N2s + 1.41 + 0.10
Na log C = 2.82:x,5 + 0.551 + 0.133 log C = 2.47-7p5 + 0.614 £ 0.065
K log C = 1.33-2,5 + 0.136 £ 0.095 log C = 1.62.x, + 0.030 £ 0.060

Total
inorganic ions

C = 399A;5 — 0.9 + 14.6

C = 323255 + 11.7 + 9.3

Nzst conductivity at 25 (miy/cm).
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Table 3. Correlation coefficients between each chemxcal conservatlve canshtuents in
Nagdong River water

Constituents Mulgeum The region between Namji and Wondong

X Y Y=a+4+ log¥=a4 logV=a4+' Y=a4+ logY=a+ logY=0a-+
beX - b X b-log X b-X b-X b-log X
TClL SO, T 04627 7T T0l480 0.610 0.324 0. 385 0. 400
Cl  Ca 0. 461 0. 467 0. 562 0.116 0. 189 0. 184
Cl Mg 0. 667 0. 623 0.719 0. 633 0.672 0.719
Cl Na 0. 803 0.755 0.794 0. 843 0. 866 0. 868
cl K 0. 587 0.582 0.627 0.796 0.789 0.785
SO, Ca 0.574 0. 594 0.617 0. 454 0.473 0. 652
SO, Mg 0. 664 0. 684 0.712 0.433 0. 460 " 0.516
SO; Na 0. 520 0. 609 0. 627 0. 421 0. 446 0.523
SO, K 0.499 0. 540 0. 555 0. 396 0.410 0. 485
Ca Mg 0.653 0.618 0.625 0. 557 . 0.598 0. 645
Ca Na 0.618 0. 698 0.713 0.218 0. 250 0. 330
Ca K 0. 502 0. 499 0. 502 0.436 0.436 0. 488
Mg Na 0.723 0.760 0.751 0.588 - 0.635 0.686
Mg K 0.679 0.705 0.693 0.671 0.679 0.712
Na K 0.717 0.696 0.704 0.750 0.745 0.781

a,b: constants.

toga4} .
log34r ::- * log2af
- il . )
10924 et . og20| o oo
< . _ e e
4 : 2 e er egoremanss whuill...
. logta ) ] I U 1 ;.. B (R .
- escscserbos 2 oe
® i i{t R € 8 if‘s
g it 2 " o srsesnssnnsseesases o v .o
2 . L}i Ve * i BUg g o7 0 smetnespagesnases
@ e log12 €7 !! .
Tee . Eoeneneflo } slueen s o ane soese
o evee J n ves s o
" L — " : tog8 . n . ¢
094 8 10915 10425 10935 T0gas °9% loq6 o915 10925 1og%  1ogds
Chioride, mgq/| Chioride , mg/i
Fig. 4-1. Relationship between the chloride ion Fig.4-2. Relationship between the chloride ion
concentration and sulfate content at concentration and calcium content at
Mulgeum. Mulgeum.

i
<
o

f



mg/l

Magnesium,

WAL THiARe) AFHIL

Table 4. Relational equations between each chemical conservative constituents in

Nagdong

River water

Constituents (ppm)

Equation for 90%

confidence interval

X Y Mulgeum The region between Namji and Wondong
Cl SO, log Y = 0.711-log X + 0.488 =+ 0. 206 log Y = 0.312-1og X + 0.907 £ 0.210
Cl Ca log ¥ = 0.337-log X + 0.822 =+ 0.130 -

Cl Mg log Y = 0.605-log X — 0.017 + 0.154 log Y = 0.458-log X + 0.135 £ 0.130
Cl Na Y = 0.676-X + 2.31 + 4.67 log ¥ = 0.484.log X + 0.507 + 0.081
Cl K log Y = 0.406-log X — 0.092 4 0.112 Y = 0.0476- X 4 1.41 + 0.34 .
SO, Ca log Y = 0.378-log X + 0.721 + 0.125 log ¥V = 0. 886-log X + 0.046 -+ 0. 050
SO, Mg log Y = 0.462-log X + 0.107 +"'o311[s‘ ** log ¥ =0.422-log X +0.139 * 0.161
SO, Na log Y = 0.592.log X + 0.313 % 0. 191 ‘log Y =0.374-log X + 0.603 £ 0. 140
SO, K log Y = 0.308-log X — 0.019 % 0,120 log ¥ = 0.245.log X + 0.023 + 0. 102
Ca Mg Y =0.262.X 4+ 0.74 + 1.71 log Y = 0,587-log X 4 0.003 * 0.088
Ca Na log Y = 1.10-log X — 0.243 =+ 0.239 log Y = 0.892-log X + 0.028 = 0.109
Ca K Y =0.0737.X + 1.26 £+ 0.73 log ¥ = 0.294.log X — 0.001 = 0.085
Mg  Na log ¥ = 0.0950+ X 4- 0.587 = 0.159 log ¥ = 0.600-log X -+ 0. 674 # 0.120
Mg K log ¥ = 0.0518-X + 0.111 + 0.102 log Y = 0.440-log X + 0. 038 =+ 0.081
Na K Y = 0.0771-X + 1.49 + 0.59 log Y = 0.552-log X — 0.260 =+ 0.072
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Fig.5-1. Relationship between the chloride ion

concentration and the contents of
sulfate and magnesium in the region
between Namji and Wondong.

(1), ®: Sulfate (2), A: Magnesium
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Fig.5-2. Relationship between the chloride ion

concentration and sodium contents in

the region between Namji and -
Wondong.
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Fig.5-3. Relationship between the chloride ion
concentration and potassium content
in the region between Namji and
Wondong.
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Fig.5-4. Relationship hetween the sulfate

content and the contents of calcium
and magnesium in the region between
Namji and Wondong.

(1), @: Calcium (2), A: Magnesium

—5

Natmg/h Kimg/i)
a 0g3.0
log22
log26
ogl7
log2.2
ogi2 s itiann LI
g et teeeaes s w [
a & sa a4 snAss a
. N RENEEE
e e pae grevte
1 logt4
a7 8 Togid 0420 o926 10932
Sultate, mg/t f
Fig.5-5. Relationship between the sulfate
content and the contents of sodium
and potassium in the region between
Namji and Wondong.
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Fig.5-6. Relationship between the calcium
content and the contents of magnesium
and sodium in the region between-
Namji and Wondong. :
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Fig.5-7. Relationship between the magnesium

ot

content and the contents ‘of sodium
and potassium in the region between
Namji and Wondong.

(1),€: Sodium  (2), A: Potassium
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