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Table 3—2—-3 Result of water quality analysis

General item results

1 2 3 4 5 6 7
sann;Er!gwg ﬁggu%%%% temperature temwpgtrgiure PH DO corewlgﬁgtli?/ity color Turbidty
C C - mg/L uS/cm degree NTU
1st 32.0 21.7 8.0 5.3 347.0 <1 <0.5
GN-A 2nd 13.0 16.7 7.6 5.4 369.0 <1 <0.5
3rd 15.0 16.0 7.7 6.4 387.0 <1 <0.5
1st 20.0 15.7 7.0 9.2 145.0 <1 <0.5
GN-B 2nd 16.0 15.7 7.0 6.4 154.2 <1 <0.5
3rd 13.0 15.6 7.4 6.6 161.7 <1 <0.5
1st 29.0 16.5 7.1 11.6 161.0 <1 <0.5
GN-C 2nd 14.0 15.8 6.8 5.0 186.3 <1 <0.5
3rd 9.0 15.7 7.1 5.7 190.1 <1 <0.5
1st 30.0 16.9 6.7 7.4 147.0 <1 <0.5
GN-D 2nd 14.0 16.3 6.6 8.3 193.0 <1 <0.5
3rd 7.0 16.6 6.8 6.4 170.7 <1 <0.5
1st 31.0 17.9 7.2 6.3 158.0 <1 <0.5
GN-E 2nd 14.0 16.1 7.4 7.2 211.0 <1 <0.5
3rd 10.0 16.1 7.3 6.4 184.0 <1 <0.5
lon analysis results
1 2 3 4 5 6 7 8 9 10 11
sameing | $amoing | o2 | NOs | CF | HCOs | NOp | F | Nat | KT | ca® | Mg? | NH
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
1st 1415 | 4.76 | 15.77 | 79.30 | <0.05 | 0.07 0.88 0.82 | 49.01 | 13.78 | <0.02
GN-A 2nd 12.91 0.00 | 14.96 | 79.30 | <0.05 | 0.09 0.92 1.15 | 42.33 | 14.06 | <0.02
3rd 12.33 | 0.19 | 15.36 | 83.26 | <0.05 | 0.09 3.40 1.06 | 42.92 | 14.81 | <0.02
1st 6.33 | 19.47 | 8.76 | 34.50 | <0.05 | 0.05 0.61 1.08 | 18.42 | 4.71 <0.02
GN-B 2nd 6.20 | 18.59 | 8.33 | 34.50 | <0.05 | <0.05 | 0.58 1.29 | 18.54 | 4.35 | <0.02
3rd 5.98 | 20.17 | 8.70 | 42.57 | <0.05 | <0.05 | 2.12 1.21 18.44 | 4.76 | <0.02
1st 3.56 | 11.74 | 9.92 | 45.70 | <0.05 | 0.59 0.72 0.78 | 24.39 | 2.89 | <0.02
GN-C 2nd 3.98 | 10.41 9.15 | 45.70 | <0.05 | 0.86 0.66 1.05 | 21.31 2.40 | <0.02
3rd 414 9.85 8.95 | 54.24 | <0.05| 1.03 2.49 0.99 | 23.99 | 2.46 | <0.02
1st 1.73 | 25.28 | 6.33 | 33.60 | <0.05 | <0.05 | 0.57 1.52 | 16.89 | 4.92 | <0.02
GN-D 2nd 2.05 | 27.28 | 6.42 | 33.60 | <0.05 | <0.05 | 0.53 1.70 | 16.68 | 4.60 | <0.02
3rd 1.83 | 27.36 | 6.74 | 38.51 | <0.05 | <0.05 | 2.02 1.71 18.68 | 5.13 | <0.02
1st 1.21 8.36 | 11.92 | 43.80 | <0.05 | 0.05 0.73 0.65 | 19.55 | 4.38 | <0.02
GN-E 2nd 1.40 9.51 13.93 | 43.80 | <0.05 | <0.05 | 0.72 0.89 | 17.70 | 4.38 | <0.02
3rd 1.52 9.03 | 12.56 | 46.85 | <0.05 | <0.05 | 2.65 0.79 | 20.70 | 4.70 | <0.02




Heavy metal analysis results

_ _ 1 2 3 4 5 6 7 8 9 10 11
sampling ﬁgg@'g Mn | Fe Al Pb | Cu Ni Zn | As | Ge v Si
ug/L | wng/L | wg/L | wg/L wog/L | wg/L | wg/L | wg/L | wg/L | wg/L | mg/L
1st <0.1 | 19060 | 1.10 | 0.10 | 3.80 | 4.00 | <1.0 | 12.80 | 2.60 | <0.1 | 16.16
GN-A 2nd 0.80 | 78.90 | 9.90 | <0.1 | 1.00 | 5.70 | <1.0 | 11.80 | <0.1 | 0.80 | 7.79
3rd 1.20 | 1.00 | 5.60 | <0.1 | 4.60 | 4.20 | 2.00 | 8.20 | 4.50 | 0.70 | 7.40
1st <0.1 | 70.30 | <1.0 | <0.1 | 1.50 | 0.60 | <1.0 | 1.00 | 2.00 | 0.20 | 11.95
GN-B 2nd | 13.70 | <1.0 | 2.80 | <0.1 | 0.80 | 1.00 | 2.40 | 0.90 | 4.80 | <0.1 | 10.17
3rd 3.10 | <1.0 | 2.90 | <0.1 | 12.60 | 0.70 | 3.20 | <0.1 | 4.70 | 0.70 | 9.72
1st <0.1 | 10620 | 8.40 | <0.1 | 2.60 | 0.90 | 29.80 | <0.1 | 0.10 | 0.50 | 12.03
GN-C 2nd 190 | <1.0 | 380 | <0.1 | 1.20 | <0.5 | 5.90 | 0.70 | <0.1 | 1.10 | 9.90
3rd 0.70 | <1.0 | 450 | <0.1 | 7.00 | <0.5 | 6.90 | <0.1 | 6.10 | 1.10 | 9.23
1st <0.1 | 7150 | <1.0 | <0.1 | 3.20 | 0.90 | 1.20 | <0.1 | <0.1 | 2.70 | 14.05
GN-D 2nd 0.20 | <1.0 | 2.90 | <0.1 | 1.50 | <0.5 | 3.10 | <0.1 | 4.20 | 2.70 | 11.92
3rd <0.1 | <1.0 | 2.70 | <0.1 | 14.30 | <0.5 | 11.60 | <0.1 | 4.40 | 2.50 | 11.80
1st <0.1 | 81.10 | <1.0 | <0.1 | 2.60 | 0.70 | 184.70 | <0.1 | 4.00 | 3.60 | 15.24
GN-E 2nd 0.10 | <1.0 | 4.20 | <0.1 | 1.70 | <0.5 | 50.40 | 0.70 | 2.50 | 3.80 | 13.14
3rd 6.10 | <1.0 | 3.00 | <0.1 | 11.30 | 1.00 | 98.40 | <0.1 | 5.70 | 3.40 | 12.60
3.2.4 FHEY
3.2.41 F2 ol2yE
|23t #2782 Fig. 3-2-20 L}EIHACE.

Hexa diagram2 O
=)

XHE 2782 GN-A= Ca-HCOs;, A& GN-B= Ca-HCOs;, X|&™ GN-C= Ca-HCOs;, A& GN-D
= Ca-HCOs;, X|® GN-E&= Ca-HCO;2 Z2F Z2 FEFdZ2 LIEtldch
1st eN-A1 GN-B1 GN-C1 GN-D1 GN-E1
Caions  meqikg  Anions Cations  meghkg  Anions Calions  meqfkg  Anions Cations  meqhkg  Anions Calions  meqkg  Anions
3 z 1 o 1 23 a2 1 0 1 2 a3 3 2 1 o 1 2 3 3 2 1 0 1 2 3 a2 1 0 1 2 3
Mg . 504 Mg - 504 Mg L 504 Mg | 50, Mg | 80,
ca @ HCO,  Ca @ co,  Ca @ HCO,  €a <> HEO,  Ca Q> cO.
Na+K c Naek ! o matk ! c o mask c mask ! cl
2 ﬂd eN-AR GN-B2 GN-C2 GN-D2 GN-E2
Cations  meq’kg  Anions Cat meqkg  Anions Cations ~ megkg  Anions Cations  megikg  Anians Cations  meqkg  Anions
3 2 1 0 1 2 3 s 2 1 0 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3 32 1 0 1 2 3
Mg 504 Mg 504 Mg 804 Mg . S04 Mg 50,
Ca Q> HCOy  © @ HCO; G ® HCO; G Q> HCOy  © Q> HCO.
Na+K @ Ntk L o Natk ! o Ntk ! C Navk . cl
3 rd GN-A3 GN-B3 GN-C3 GN-D3 GN-E3
Caiiors  meqky  Anions Caliens  megkg  Anions Calions ~ meqkg  Anians Cations  megkg  Anions Calio megikg  Anions
3 2 1 ] 1 2 3 a2 1 0 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3
Mg | 50, Mg | S0, Mg S0, Mg 50, Mg S0,
Ca HCO, Ca HCO, Ca HCO, Ca HCO, Ca HEO,
Na+K € NatK o NatK o NatK o Ntk cl

Fig. 3—2—2 Comparison of water quality types using Hexa—diagram
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Fig. 3-2-3 Piper(Trilinear) diagram

Table 3—2-4 Water quality types of groundwater

f?ganupe“r?gy A B C D E
Ist Ca-HCOs3 Ca-HCOs3 Ca-HCOs3 Ca-HCO3 Ca-HCO3
2nd Ca-HCOs3 Ca-HCOs3 Ca-HCOs3 Ca-HCO3 Ca-HCOs3
3rd Ca-HCOs3 Ca-HCOs3 Ca-HCOs3 Ca-HCOs3 Ca-HCOs3

Piper(Trilinear) diagram2 0|28t & F& 2 Fig. 3-2-3, Table 3-2-40f LIEIHAJACE. GN-A ~

GN-E 57| X|® E5FoAM Ca-HCOzo| =& RYHES EIUCt Piper(Trilinear) diagram&| | F+iof &35t

2t X8 2345 Sk Hlil= Fig. 3-2-40 LtERR QI

X|E GN-AolAM 33 25F Es5tetx| ola AEE &=F2 Fe 1.00~190.60 ug/L, Al 1.10~9.90 pg/L,
Cu 1.00~4.60 pg/L, Ni 4.00~5.70 ug/L, As 8.20~12.80 pg/L, Si 7.40~16.16 mg/L2| HL=E L|E}
ooy, Al, Ni, As &=2 CtE X HEECt =2 s 2%t O2(X Mn, Pb, Zn, Ge, V &2 33
ZAL & 1~23] E15tehA| ojdez HAEEUCH

X|E GN-BollM 33 25 EU5teHA| o4 HEE 252 Cu 0.80~12.60 ug/L, Ni 0.60~1.00 pg/L,



Ge 2.00~4.80 ug/L, Si 9.72~11.95 mg/Le| H| = LIEtGH20{, Ge, Si &5
o2 =2 s & EXCt 32l Mn, Fe, Al, Zn, As, V 52 33 =Al &
o2 HAEEHUeH, Pb =2 33 ZA 25 E1SI6HR| 0|5tE LIEFRC
X|H GN-CollM 33 =25 Hslstx| olak A&EE 52 Al 3.80~8.40 ug/L, Cu 1.20~7.00 ug/L,
Zn 5.90~29.80 pg/L, V 0.50~1.10 ug/L, Si 9.90~12.03 mg/Le| Hel=Z LIEIG2n] Al V, Si &=
2 ChE X[®™of H[Z5kAH Ch =2 s£5 2t Od2[12 Mn, Fe, Ni, As, Ge &32 33 ZAL &
1~23 B35tk o|ate 2 HEXY20], Pb =2 33 ZAL 25 EISIeHX| 0|52 LIEHGCE,
X|H GN-DollAM 33 =& HEsterx| olat A&EE &=2 Cu 1.50~14.30 ug/L, Zn 1.20~11.60 u
g/L, V 2.50~2.70 pg/L, Si 11.80~14.05 mg/Le| H{ =2 LIEIG2, Vv, S| st52 cf2 X™EEcCt of
Moz 2 s £ E¥ct 2|1 Mn, Fe, Al, Ni, Ge &5 33 =Al & 1~235 E15}stx| 0|4
o2 HAEEHU2H, Pbet As =2 33 ZAlL 25 EIISIetX| 0|52 LIEHGC

X|® GN-EOlAM 33 =& HIsterx| olak ZA&EE &= Cu 1.70~11.30 ug/L, Zn 50.40~184.70 u
g/L, Ge 2.50~5.70 pg/L, V 3.40~3.80 ug/L, Si 12.60~15.24 mg/L2| 22 LIEILt20f, Zn, Ge,
V, Si g52 ct2 XH™3} "|XSALE AAM ez =2 555 HEUch Ozl Mn, Fe, Al Ni, As &
E2 335 AL & 1~23 E5IEHR| o|Me =2 HEXUSH, Ph S8=2 33 Z=Al 25 EIFEHK| 0]
St2 LIEFGC

2 CtE XEEch tAA
1
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Fig. 3—2—4 Concentration of heavy metals(22 1)
3.1.5 A
- Hexa diagram2 0|&%t =& EMAM A|ZRF AZ[(1X}, 2Xt, 3AHE =2 E#HSt= LIEILIX] 2D ofF
ME 32 EYon, #ARY 3 BE XA Ca-HCO:2l 17k £ S Jix|D UUct ol s
TE2 M3etRo olst o=z ZAX|HO| & I FHX[Yo| fxlsH UX|gH X|5t+=E Hdst= &
Ze blxs Hez Bozlct

- Piper(Trilinear) diagramolM= Z2& X[™EO| | #+€2| Ca-HCO; typel & LIEFGCH



- EB4E el HES $IIF0 RF MHGC $EI|F| mEE0] UK BE N =
X|&ollA Z+2t 0.60~5.70 ug/L, 0.20~3.80 ug/L, 7.40~16.16 mg/Le| = | dE=2deLt H
N

| m—
—
= Yol dg2 FA= e W22 EoZich

3.3 Jeollanamdo
3.3.1 Z=AKXIH
ZAX|EE2 Fig. 3-3—-1, ZAIX|H &2 Table 3-3-10i L}EFLHRUCE.

A&E IN-A= oAl SASO fIxlsi U220 J[AA22 ZEe X|stolch AEE 130m, L2
100 m®/dol 1, X|5t4 FHE FHX Ao sigdsnf =2 A5t Uct cfEXNl X2 R

(Rhyolite)olCt.

X IN-Be= ©Hdx Ho| izl A2 J|AAcZE ZE S X|St5=0|Ct. /.é.'EE 320m, 7qoh— T
2 £2=2 7% ¢ FHo| e HeEZ AREst U 2

granite)o|C}.

X&E IN-CE Tl Hol| flxlsf U2 Z[AHA LR ZFEEH X|sto|ct AE= 110m, Y52
50 m*/do|1, R[5l FHE SHX| Ao =0 HEE2 AFESID Uch fEMl X[ZE ghatH
HzlHoflet(Porphyroblastic Gneiss)O|LCt.

X™ IN-De= gt gt fxls] A2 J|AHAcZ Z&EE X|sto|ct, ME= 102m, Y+
300 m*/dol, X|5t FHE AKX X|Hof S0 H=E2 AMEStD

M stzhet(Pink—feldspar granite)O|Ct.

™ IN-E= Z&7 HAHo fIxlsf U200 7| AHA2Z2 FEs X|st50|ct. ME= 148m, X|ots F
B2 FAHX|Ho siE=of He=E2 AMEstn Ucth thEXM XEE2 E =Mt (Hongnong andesite)

o|ct.

R
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0
g

Fig. 3—3—1 Map of sampling sites



Table 3—3—-1 Sampling sites status

. . . geology
Sampling Location well type | wel deph | pup dsdae use siation aoud (Rocktype)
sites m m3/d the well
INZA Bonggyedong, | machine well 130 100 drinking Residential Rhyolite
Yeosusi water area
UN-B Yongmyeon, machine well 320 777 drinking Rural area | Schistose
Damyanggun water granite
Sandongmyeon, | machine well 110 50 drinking Residential | Porphyrobl
JN-C Guryegun water area astic
gneiss
IN-D Yeongameup, | machine well 102 300 drinking Residential | Pink—feldspar
Yeongamgun water area granite
IN=E Beopseongmyeon, | machine well 148 777 drinking Residential | Hongnong
Yeonggwanggun water area andesite
3.3.2 =AILX}
ZEAF A ZEO 222 Table 3-3-201 LIEILHRYCE
ZAPZ|Z2E2 2018 22 HE 2019 37X 147022 35 AlA|SIACE
222 J7|A4E NRoAM ZAKE Xt JHE Ik 2HEX|™el HolHE #8835t
2t X HE =AM ZE & 27|/ A2 AL 2|0 20| JUe 2 dAyCt

Table 3—-3-2 Sampling time and date

i weather
Sasl]qgllsng fr:gg sampling date Sa?rﬁgng The day The day before | Two days before

Year | Month | Day Rainfall(mm) Rainfall(mm) Rainfall(mm)

1st 2018 9 13 11:50 Rain - sunny - sunny -

JN-A 2nd 2019 1 23 12:30 sunny - sunny - sunny -
3rd 2019 2 19 12:10 Rain - sunny - sunny -

1st 2018 9 14 10:46 Cloudy - Rain - sunny -

JN-B 2nd 2019 1 18 11:20 sunny - sunny - sunny -
3rd 2019 2 26 11:40 sunny - sunny - sunny -

1st 2018 9 13 10:44 Cloudy - sunny - sunny -

JN-C 2nd 2019 1 21 11:20 sunny - Cloudy - Cloudy -
3rd 2019 2 26 10:44 sunny - sunny - sunny -

1st 2018 9 14 14:00 Cloudy - Rain - sunny -

JN-D 2nd 2019 1 17 14:10 sunny - sunny - Cloudy -
3rd 2019 2 22 14:00 Cloudy - sunny - sunny -

1st 2018 9 14 15:32 Cloudy - Rain - sunny -

JN-E 2nd 2019 1 18 14:10 sunny - sunny - sunny -
3rd 2019 2 25 15:40 sunny - sunny - sunny -
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Table 3—-3-3 Result of water quality analysis

General item results

1 2 3 4 5 6 7
sann;Er!gwg ﬁggu%%%% temperature temwpgtrgiure PH DO corewlgﬁgtli?/ity color Turbidty
C C - mg/L uS/cm degree NTU
1st 21.0 22.0 8.1 5.1 241.0 <1 <0.5
JN-A 2nd 3.0 13.2 8.0 7.8 258.0 <1 <0.5
3rd 4.0 6.8 7.6 7.0 258.0 <1 <0.5
1st 23.0 20.4 7.8 8.0 211.0 <1 <0.5
JN-B 2nd 0.0 14.3 7.4 8.0 221.0 <1 <0.5
3rd 5.0 12.9 7.3 6.2 197.0 <1 <0.5
1st 20.0 17.0 7.7 2.6 365.0 <1 <0.5
JN-C 2nd -1.0 15.9 7.6 1.1 360.0 <1 <0.5
3rd 5.0 15.9 7.5 1.5 359.0 <1 <0.5
1st 26.0 18.4 6.9 7.3 144.0 <1 <0.5
JN-D 2nd 4.0 16.5 6.8 6.7 183.0 <1 <0.5
3rd 9.0 15.4 7.4 8.3 142.0 <1 <0.5
1st 24.0 17.9 7.5 3.1 356.0 <1 <0.5
JN-E 2nd 2.0 10.5 7.5 6.5 378.0 <1 <0.5
3rd 8.0 5.9 7.5 7.7 377.0 <1 <0.5
lon analysis results
1 2 3 4 5 6 7 8 9 10 11
sameing | $amoing | o2 | NOs | CF | HCOs | NOp | F | Nat | KT | ca® | Mg? | NH
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
1st 21.10 | 0.00 | 10.85 | 34.35 | <0.05| 0.46 | 13.68 | 0.72 | 34.21 1.34 | <0.02
JN-A 2nd 20.60 | 2.04 | 17.93 | 39.26 | <0.05| 0.44 | 14.18 | 5.00 | 35.91 1.89 | <0.02
3rd 20.80 | 1.99 | 13.72 | 40.08 | <0.05| 0.40 | 13.90 | 1.19 | 34.61 1.91 <0.02
1st 7.80 7.71 22.20 | 24.54 | <0.05| 1.05 | 12.73 | 0.72 | 25.02 | 1.50 | <0.02
JN-B 2nd 1110 | 6.47 | 17.90 | 22.90 | <0.05 | 2.00 | 13.97 | 0.79 | 20.15| 1.22 | <0.02
3rd 9.50 6.25 | 19.29 | 54.80 | <0.05 | 1.67 | 13.71 3.65 | 20.18 | 1.24 | <0.02
1st 21.40 | 0.00 | 12.18 | 17.99 | <0.05| 0.66 | 18.82 | 2.66 | 18.14 | 5.07 | <0.02
JN-C 2nd 1850 | 0.40 | 18.76 | 61.34 | <0.05| 0.86 | 20.28 | 7.30 | 42.79 | 5.09 | <0.02
3rd 17.10 | 0.00 | 13.02 | 62.98 | <0.05 | 0.82 | 19.07 | 3.00 | 46.48 | 4.91 <0.02
1st 2.10 5.67 | 17.85| 28.63 | <0.05| 0.42 | 14.08 | 0.98 | 10.46 | 1.13 | <0.02
JN-D 2nd 2.70 5.31 16.08 | 16.36 | <0.05 | 0.57 | 13.89 | 1.37 | 10.11 1.12 | <0.02
3rd 2.60 523 | 20.72 | 15.54 | <0.05 | 0.50 | 14.55 | 4.91 10.47 | 1.18 | <0.02
1st 24.30 | 2.48 | 55.83 | 62.16 | <0.05| 0.33 | 19.25 | 0.583 | 44.65| 2.27 | <0.02
JN-E 2nd 20,20 | 598 | 56.17 | 32.72 | <0.05| 0.53 | 19.78 | 0.70 | 47.63 | 2.75 | <0.02
3rd 24.40 | 3.41 57.12 | 30.26 | <0.05 | 0.41 19.83 | 0.62 | 46.73 | 2.24 | <0.02




Heavy metal analysis results

_ _ 1 2 3 4 5 6 7 8 9 10 11
sampling ﬁgg@'g Mn | Fe Al Pb | Cu Ni Zn | As | Ge v Si
wg/L | wg/L | wo/L | wg/L | wg/L | wg/L | wg/L | wg/L | ug/L | wng/L | mg/L
1st 6.00 >1.0 >1.0 >0.1 >0.5 1.15 | 14.00 | >0.1 >0.1 0.25 | 13.70
JN-A 2nd 20.00 | >1.0 >1.0 >0.1 >0.5 >0.5 4.00 >0.1 >0.1 0.27 | 14.59
3rd >0.1 >1.0 >1.0 >0.1 >0.5 >0.5 7.00 >0.1 >0.1 0.23 | 14.36
1st 9.00 >1.0 >1.0 >0.1 >0.5 0.86 | 17.00 | >0.1 >0.1 0.39 9.88
JN-B 2nd >0.1 >1.0 >1.0 >0.1 >0.5 >0.5 5.00 >0.1 >0.1 0.25 8.73
3rd 136.00 | >1.0 >1.0 >0.1 >0.5 >0.5 | 14.00 | >0.1 >0.1 0.30 8.78
1st 62.00 | >1.0 >1.0 >0.1 >0.5 1.67 | 15.00 | >0.1 >0.1 0.27 | 10.32
JN-C 2nd 71.00 | >1.0 >1.0 >0.1 >0.5 0.51 6.00 >0.1 >0.1 0.22 | 10.35
3rd 63.00 | >1.0 >1.0 >0.1 >0.5 >0.5 3.00 >0.1 >0.1 0.21 10.12
1st >0.1 >1.0 >1.0 >0.1 >0.5 0.52 | 155.00 | >0.1 >0.1 0.92 | 21.34
JN-D 2nd >0.1 >1.0 >1.0 >0.1 >0.5 0.68 | 300.00 | >0.1 >0.1 0.73 | 21.21
3rd >0.1 >1.0 >1.0 >0.1 >0.5 >0.5 | 115.00 | >0.1 >0.1 0.77 | 21.07
1st >0.1 >1.0 >1.0 >0.1 >0.5 1.42 | 49.00 | >0.1 >0.1 1.14 | 11.51
JN-E 2nd >0.1 >1.0 >1.0 >0.1 >0.5 >0.5 | 60.00 | >0.1 >0.1 1.36 | 10.77
3rd >0.1 >1.0 >1.0 >0.1 >0.5 >0.5 | 24.00 | >0.1 >0.1 1.22 | 10.82
3.3.4 $XEN
3.3.41 F2 o|24Z
Hexa diagram2 0|&%t =2 R&2 Fig. 3-3-20{ LIEtLHRUCE
AEE RS2 IN-A= Ca-HCO3;, A& JIN-B= Ca-Cl, Ca-HCOs;, A& JIN-C= Ca-HCOs,

rir

Ca-SO4, A& IN-D= Na-Cl, X[E IN-E& Ca-Cl2 HEFRCH M2t ZAKKHE 57 25 ChE 5
ARY¥S 2ot 531 UN-B, IN-C X|H2 AIZAF Al7|E $EHSE 2ol UASH, LIHXA|

IJN-A, UN-D, UN-E X|E2 ctd &l &S X2 AUCH

ol

1st JN-AT IN-B1 JIN-G IN-D1 IN-ET
Cations ~ megikg  Anions Cations mex kg Anions Calions  meqlkg  Anions Cations  megikg  Anions Cations mex kg Anions
3 2 o0 1 2 3 3 2 1 o 1 2 3 3 2 o 1 2 3 3 2 1 o 1 2 3 2 1 o 1 2 3
Mg S0, Mg 50, Mg s0, Mg S0, Mg S0,
G @ HCO;  Ga HCO; G @:> HCO;  Ca ﬂx HCO; G <& HCO:
Na+K cl Na+K c Na+K o Na+K cl Na+K c
2nd JNAZ JN-B2 JN-C2 IN-D2 INE2
Cations. megkg Anions Cations: meg/kg Anions Cations meq/kg Anions Cations. megkg Anions Cations meg/kg Anions
3 2 1 0 1 2 3 3 2 1 0 1 2 3 3 2 1 o 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3
Mg 50, Mg ; S04 Mg SO0, Mg S0, Mg S04
Ca HCO; Ca HCO; Ca HCO; Ca HCO; Ca HCOy
Na+K ci Na+K c Na+K c Na+K ci Na+K c
3 rd JN-A3 JN-B3 JN-C3 IN-D3 JN-ES
Cations. meq/kg Anions Cations: mea/kg Anions (Cations. meaq/kg Anions. Cations meq/kg Anions Cations mea/kg Anions
3 2 1 0 1 2 3 3 ? 1 o 1 2z 3 3 2 1 9 2 3 3 z 0 2 3 3 2 1 0 1 2 3

Mg 1 so, Mg 1 S0, Mg so, Mg ) so, Mg ! 504
- @ - ® . - A - @ -
Na+K 1 o NasK . o Ntk ! o Na+K ! o NasK ! a

Fig. 3—3—-2 Comparison of water quality types using Hexa—diagram



Legend

W IN-Alst
® IN-Blst
A N-Clst
€ IN-Dlst
Y IN-Elst
B IN-AZnd
@® IN-BZnd
A IN-C2nd
@ IN-D2nd
% IN-E2nd
O IN-A3rd
O IN-B3rd
A JN-C3rd
< IN-D3rd
V¢ IN-E3rd

Fig. 3-3—-3 Piper(Trilinear) diagram

Table 3—-3-4 Water quality types of groundwater

f?ggjupe“r?gy A B C D B
Ist mixed type mixed type mixed type Na-Cl mixed type
2nd mixed type mixed type Ca-HCO3 Na-Cl Ca-Cl
3rd mixed type Ca-HCO3 Ca-HCO3 Na-Cl Ca-Cl

Piper(Trilinear) diagram2 0| &%t =2 /&2 Fig. 3-3-3, Table 3-3—-40f L}EIHACE Mape

S =
o X|str= 57 XH 25 ChE 7Y 22 Ech IN-A XH2 #2 42 & F4E2 #=¢

=l "Efe| VFAELl mixed type2 E20i, IN-B2F IN-C X|&EZ mixed typeZ}

o2

Ca-HCO3e =& 7®&, JN-D= Na-Cle| =& 78, IN-E= mixed typeZl Ca-Cle| =& FHSZ LIE}

L CF.

2t X ¥E 5345 Sk HlIl= Fig. 3-3-40 LtERHRAUCE
™ UN-AMAM 33 =AL F 33 &5 EHStekx| ol HAEE =2 Zn 4.00~14.00 pg/L, V
0.23~0.27 ug/L, Si 13.70~14.59 mg/Le| H®eIZ2 UERCE J2[1 Mn2 33 ZAL 5 23



6.00~20.00 ug/L, Ni2 13| 1.15 ug/LZ E15lstx| o|At AE=Qo0{, Fe, Al, Pb, Cu, As, Ge=
335 =& H5teHA| O|StE ZAFE UL

X™ UN-BoOlM 33 & HIstekx| olak AEE =2 Mn 62.00~71.00 ug/L, Zn 3.00~15.00 u
g/L, V 0.21~0.27 ug/L, Si 10.12~10.35 mg/Le| @2 LIEHGCE J2|1 Mn® 3% =AF & 23
9.00~136.00 ug/L, Ni€ 13 0.86 ug/LE2 2 15}etx| o|&t HEEA20, Fe, Al, Pb, Cu, As, Get
33| =Al 25 H5IeHR| 0|SI2 ZAFEACH

X &™ UN-CollAM 33| 25 EIstshx| o|& AZEE =2 Zn 5.00~17.00 ug/L, V 0.25~0.39 ug/L,
Si 8.73~9.88 mg/Le|l Hel2 LIEHGCE 2|1 Ni2 33 ZAF & 23] 0.51~1.67 ug/L2 2155
ol HEEAU2H, Fe, Al, Pb, Cu, As, Ge= 33| ZA} 25 HEI15|5Hx| 0|52 Z=ALE it

X ® UN-DollA 33 25 Hstskx| olak AEE &=F2 Zn 115.00~300.00 pg/L, V 0.73~0.92 u
g/L, Si 21.07~21.34 mg/Le|l W= LIEtGCt O2[1 Ni2 338 =AF & 23] 0.52~0.68 ug/LZ 21
Shetx| o|At AEEQ20], Mn, Fe, Al, Pb, Cu, As, Ges 33| ZAl 25 E13}8X| 0|3t2 ZALE A
ct.

X|™ UN-EOlM 33 =& H15tetx| ol AEE =2 Zn 24.00~60.00 ug/L, V 1.14~1.36 ug/L,
Si 10.77~11.51 mg/Le| ¥elZ LiEfGCE O2(10 Ni2 338 =AF & 13| 1.42 ug/LE2 2 15t6HR| of 4
HAE=ZYR20{, Mn, Fe, Al, Pb, Cu, As, Get 33 Z=Al 25 E 155X 0|5I2 ZALE[ACH

3.3.5 Hz|

- Hexa diagram& o|&¢t T+EEAMAM AIZAF AlZ[(1Xt, 2X}, 3xHE FEH3= IN-A, IN-D,
JN-E X|™oA ot E 2 S, UIN-B, JIN-C XH2 FAHEI A= A= LIERCEH S&12 FAHX|
ool fIxlol AL H==2 ASE LD AUAX|TE X|St+E @Msts etdo| ChE A2 2o Zlct

- Piper(Trilinear) diagramollAd= |, I, I, V 3o %35l Jct | FH2 ™M™l AMEX| 5l
el 2 UN-C(25], 33]), JN-B(3%])olA Ca-HCO3 typeo]d, 792 UN-E(2, 3%)2Z Ca-Cl type

792 IN-D XH2=z oo ZHgHel das 2= Na-Cl type, VTFE2 IN-A, IN-B(1, 23]),
IN-C(12]), IN-E(12])2 2 mixed typeO|0{ 0{8f 7tX| X|5t 7S LIEHNL 2ACt

- ESE52 o= Hes FEY|EM 25 MESIQlct Y| Eo| ZetEof /UK @2 Ni, V, Sie &
ug/L, 0.21 ~ 1.36 ug/L, 8.73~21.34 ug/L2| HeloM HE=Z AL H== XM

67
452 FXE o= ZWoE Rojach



Mn Fe Al
150.0 @1st g2nd & 3rd 1.0 It B2nd oS ¥ Fist Z2nd B3rd
0.8 0.8
& 100.0 = <
S S 06 S 0.6
= = =
=] J J
5 500 = Oa £ 04
o [u} [w]
0.2 0.2
0.0 —E’E E: 0.0 0.0
IN-A IN-B JN-C IN-D JIN-E IN-A IN-B IN-C IN-D IN-E IN-A IN-B IN-C IN-D JIN-E
Pb Cu Ni
1.0 HE1st BE2nd =3rd 1.0 H1st B2nd E3rd 2.0 MA1st B2nd B 3rd
o8 _os 15
o o o
S 0.6 = 0.6 S
= = =210
2 0.4 g 04 =
8 8 S
0.2 0.2 0.5
0.0 0.0 0.0 : :
IN-A IN-B JN-C IN-D IN-E IN-A IN-B IN-C IN-D IN-E IN-A UN-B JN-C IN-D IN-E
Zn As Ge
400.0 FAlst B2nd E3rd 1.0 El1st #@2nd H3rd 1.0 E1st @2nd =3rd
__300.0 _ 0.8 . 0.8
22 D ol
B S 06 S 0.6
= 200.0 = 2
2 2 04 c 04
) 8 g
100.0 0.2 0.2
00 Flezrs o e 00 0.0
JN-A IN-B IN-C IN-D IN-E JN-A IN-B IN-C IN-D JIN-E IN-A IN-B IN-C IN-D IN-E
\' Si
15 m1st @2nd =3rd 250 m1st @2nd =3rd
20.0
S 1.0 <)
=) S 15.0
S =
3] J
£ 05 & 10.0
5.0
0.0 0.0 =)
IN-A IN-B IN-C IN-D IN-E JN-A IN-B IN-C IN-D IN-E
Fig. 3—-3—4 Concentration of heavy metals(Z13 )
3.4 Jejudo

3.4.1 ZAX|H

ZAX|A 2 Fig. 3-4-1
XE JI-AE MAZEA|
800 m®/do|, X|5t

, AKX dE2 Table 3-4-10f LtERHHALCE

#MHO| x|s U220 J|AAM 2=z ZET X[Stpolnh AEE 170m, SrFH2
FH2 SEA XHo| sHYEHH sHUEFE ALSStD AUCH tfEHel XE2S



£ 2k(Basalt)o|ct.
XIE JJ-BE HMFA
1200 m°/do|@, X|st% Fee
3 2 2H(Basalt)o|C}.
X™ JI-Ce M ZA|

750 m¥/do|, X|5 FH =

of & -Zoll <

Xl of

A2 J[AAeR
ol &= o

oo 7|HAloz ZESH X|5}

0|t

| Hol| siE=0] sHEFTE AFEstD Uct tHEA XH
™ 2 (Trachyte)o|C}.
XE JJ-De= HFAl ofetsoll fxlsf Ao J[AHAcZ ZEeE X|st50|Ct. ME+& 190m, LFTHF2
800 m*/do|x1, K|35t FHS AKX X Hol| &L= B2 ALEstD AJch cfEAHel XEH2 H
2 ek(Basalt)olcl.
ANE JI-Ee MAZEA FzHS0 fIxlell Jg2n Z[AHAEZ2 Z&eE X[st0|ct. AlE= 220m, L2
800 m°/do|1, X|5t FH2 X X Yo =M sHEFZ A5 Aot cfEXl XH2 o
2 ek(Basalt)olcl.
¥
Fig. 3—4-1 Map of sampling sites
Table 3—4—1 Sampling sites status
. ) ! [
Sampling Location well type well depth | pump dscharge use diain aoud (F?oe(?k?y%ve)
sites m m3/d the well
JJ-A Pyoseonmyeon, Seogwiposi | machine well 170 800 Agioudud waler | Rural area Basalt
JJ-B Aewoleup, Jejusi machine well 220 1200 Agouud waler | Rural area Basalt
JJ-C Gangjeongdong, Seogwiposi | machine well 160 750 Agodud waler | Rural area Trachyte
JJ-D Aradong, Jejusi machine well 190 800 Agodud waler | Rural area Basalt
JJ-E Gujwaeup, Jejusi machine well 220 800 Agiodud waler | Rural area Basalt




3.4.2 Z=AILX}

ZAF A2zt Zk=2F2 Table 3—-4-20i LIERYRACE

ZTAZ|1Z2E2 2018 285 E 2019 3K 14707t 35 AA|SICE

L2 7MY K=ol EAXE LM XLt 742 Ttz BEX|Eel HloleE &5t

2t X|HE ZAMZE B 222 AMEAMF 18R @Y u-D XA, 19d™ JJ-B X®, 224 JJ-BOllA
2t2f 2.1mm 3.5mm, 0.8mme| Z=2ks HAP oLt X|stpof ojx= &2 ojojg A2 g Ho{Zlct

Table 3—4-2 Sampling time and date

Sampling | Nurber . weather
sites of sampling date sampling The day The day before | Two days before
samping time

Year | Month | Day Rainfall(mm) Rainfall(mm) Rainfall(mm)

1st 2018 2 22 14:00 sunny - sunny - sunny -

JJ-A 2nd 2018 11 26 13:00 sunny - sunny - sunny -

3rd 2019 1 22 14:00 sunny - sunny - sunny -

1st 2018 3 6 16:30 sunny - rainy 3.5 rainy 0.8

JJ-B 2nd 2018 11 26 15:00 sunny - sunny - sunny -

3rd 2019 1 18 13:30 sunny - sunny - sunny -

1st 2018 2 23 15:30 sunny - sunny - sunny -

JJ-C 2nd 2018 11 26 14:00 sunny - sunny - sunny -

3rd 2019 1 18 11:00 sunny - sunny - sunny -

1st 2018 2 19 11:30 rainy 2.1 cloudy - cloudy -

JJ-D 2nd 2018 11 26 10:00 sunny - sunny - sunny -

3rd 2019 1 22 10:30 sunny - sunny - sunny -

1st 2018 2 22 12:00 sunny - sunny - sunny -

JJ-E 2nd 2018 11 26 11:00 sunny - sunny - sunny -

3rd 2019 1 22 13:00 sunny - sunny - sunny -




3.4.3 =AtZ

Table 3—-4-3 Result of water quality analysis

General item results

1 2 3 4 5 6 7
sann;Er!gwg ﬁggu%%%% temperature temwpgtrgiure PH DO corewlgﬁgtli?/ity color Turbidty
C C - mg/L uS/cm degree NTU
1st 7.0 14.5 7.6 9.5 93.9 <1 <0.5
JJ-A 2nd 151 16.5 7.5 9.5 98.3 <1 <0.5
3rd 8.3 15.2 7.7 9.5 97.2 <1 <0.5
1st 10.0 14.5 8.0 9.0 104.8 <1 <0.5
JJ-B 2nd 16.1 16.2 8.0 8.8 110.1 <1 <0.5
3rd 9.0 15.1 8.4 9.0 104.2 <1 <0.5
1st 12.2 14.0 7.6 9.1 59.7 <1 <0.5
JJ-C 2nd 15.2 16.0 7.6 9.1 38.0 <1 <0.5
3rd 7.4 15.0 8.0 9.3 23.6 <1 <0.5
1st 9.5 14.0 7.7 9.1 90.8 <1 <0.5
JJ-D 2nd 14.2 15.7 7.5 9.2 89.1 <1 <0.5
3rd 8.0 15.0 7.5 9.2 93.5 <1 <0.5
1st 5.0 14.6 7.9 8.8 117.5 <1 <0.5
JJ-E 2nd 15.2 16.6 7.8 8.9 119.3 <1 <0.5
3rd 8.5 15.5 7.9 9.1 118.1 <1 <0.5
lon analysis results
1 2 3 4 5 6 7 8 9 10 11
amona | pameng | so2 | NOs | o |HCOs | NOs | F | Na® | K| Ca™ | Mg® | NH¥
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
1st 1.64 2.01 6.44 | 40.26 | 0.00 0.00 7.12 2.38 4.58 3.81 <0.02
JJ-A 2nd 1.69 2.63 6.84 | 41.40 | 0.00 0.07 7.32 2.52 517 3.81 <0.02
3rd 1.55 2.13 6.53 | 43.70 | 0.00 0.05 7.00 2.50 5.22 4.07 | <0.02
1st 1.65 3.50 6.62 | 42.20 | 0.00 0.00 5.78 3.45 5.09 4.10 | <0.02
JJ-B 2nd 1.78 3.43 6.69 | 45.20 | 0.00 0.09 9.21 3.85 5.26 3.82 | <0.02
3rd 1.72 3.34 6.54 | 48.40 | 0.00 0.07 8.77 3.73 5.42 3.99 | <0.02
1st 1.35 1.10 4.48 | 25.20 | 0.00 0.00 5.40 1.76 2.86 1.88 | <0.02
JJ-C 2nd 1.41 1.08 4.29 | 22.60 | 0.00 0.07 5.17 2.06 3.25 1.90 | <0.02
3rd 1.21 0.91 4.03 | 27.10 | 0.00 0.05 4.87 1.91 3.33 1.99 | <0.02
1st 1.59 3.52 6.77 | 35.50 | 0.00 0.00 8.05 3.12 3.77 3.24 | <0.02
JJ-D 2nd 2.25 4.47 7.64 | 27.60 | 0.00 0.07 7.22 2.32 4.34 3.01 <0.02
3rd 2.22 6.15 8.14 | 49.00 | 0.00 0.05 7.35 2.43 4.94 3.45 | <0.02
1st 2.13 1.99 8.30 | 51.97 | 0.00 0.00 | 10.54 | 3.23 5.94 4.32 | <0.02
JJ-E 2nd 1.99 2.26 8.37 | 49.00 | 0.00 0.08 | 10.73 | 3.29 6.35 3.86 | <0.02
3rd 1.91 2.21 8.33 | 53.00 | 0.00 0.06 | 10.20 | 3.29 6.61 4.06 | <0.02




Heavy metal analysis results

_ _ 1 2 3 4 5 6 7 8 9 10 1
sampling ﬁgg@'g Mn | Fe Al Pb | Cu Ni Zn | As | Ge v Si
ug/L | wng/L | wg/L | wg/L wa/L | wo/L | wg/L | wg/L | wg/L | wg/L | mg/L
st | <01 | 1130 <10 | 025 | <05 | <05 | <10 | 043 | <01 | 8.45 | 21 54
J-A ond | <01 | 1155 | <10 | <01 | <05 | <05 | <1.0 | 0.83 | <0.1 | 16.13 | 22.29
3rd | <01 | 845 | <1.0 | <01 | <05 | <05 | <1.0 | 034 | <01 | 3.74 | 19.34
st | <01 | <1.0 | <10 | <01 | <05 | <05 | 1026 | 023 | <01 | 4.24 | 20.16
J-B ond | <01 | <10 | <10 | <01 | <05 | <05 | <1.0 | 0.45 | <0.1 | 8.66 | 20.23
ard | <01 [1812 | <1.0 | <01 | <05 | <05 | 250 | 0.44 | <01 | 862 | 2154
st | <01 | 17.89 | 452 | <01 | <05 | 067 | <1.0 | 082 | <0.1 | 16.44 | 22.29
J-C ond | <01 | 9.02 | <1.0 | <01 | <05 | <05 | 15.89| 037 | <0.1 | 4.11 | 19.34
ard | <01 | 1565 | <1.0 | <01 | <05 | 1.12 | 855 | 0.32 | <0.1 | 4.99 | 20.16
st | <01 | 2054 | 266 | <01 | <05 | <05 | <1.0 | 060 | <01 | 9.69 | 20.23
JJ-D ond | <01 [19.24 | <1.0 | <01 | <05 | <05 | 2.62 | 0.40 | <0.1 | 8.75 | 21.86
ard | <01 | 19.07 | 4.41 | <01 | <05 | 0.80 | <1.0 | 0.81 | <0.1 | 15.96 | 22.99
st | <01 | 930 | <10 | <01 | <05 | <05 | 17.56 | 0.36 | <0.1 | 4.03 | 18.78
JI-E ond | <01 |16.83| <1.0 | <01 | <05 | 1.21 | 7.60 | 0.35 | <0.1 | 5.02 | 19.38
ard | <01 | 2511 | 2.45 | <01 | 051 | 058 | <1.0 | 0.62 | <0.1 | 10.70 | 19.99

3.4.4 FHE
3.441 F =3 T

Hexa diagram |23t #2782 Fig. 3-4-20i L}EIHACE.

ANEE 2w JJ-AE Mg-HCO;, Na-HCOs3;, AI™ JJ-B= Mg-HCOs;, Na-HCO;, XI&™ JJ-C=

Na-HCO;, A& JJ-D= Na-HCOs3;, A& JJ-E= Na-HCO3;=2 LIERRCE m2iA =AIXE 57l &

JJ-A(or JJ-B), BS-C(BS-D or BS-E) § 2742| ct2 2 RS 2t

2 M

=
S

to kO 0x

ol

- O-LL_

0
0
(=3

'I st J-AT JB1 Juct 4001 JE
Calions  meqkg  Anions Calions  megkg  Anions Catio meqkg  Anions Calions  meqkg  Anions Cations  megkg  Anions
3 2 1 o 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3 3 2 1 o 1 2 3 3 2 1 0 1 2 3
Mg 504 Mg 4 804 Mg 30, Mg 504 Mg 50,
Ca [D HCO,  Ca m HCO;  Ca D HCO;  Ca » HCO;  Ca D HCO,
Ma K ! o NasK 1 o Na+k ! Cl NatK ! o NasK 1 o
2 n d Sz 482 Ju-c2 402 JE2
Calions  megkg  Anions GCalions  megkg  Anions Calions  meqkg  Anions Calions  meqfkg  Anions GCalions  megkg  Anions
3 2 ¥ 0 1 2 3 3 2 0 1 2 3 3 2 0 2 3 3 2 0 1 2 3 3 2 0 1 2 3
Mg 50, ™ S0, Mg 50, Mg S0, Mg so,
ca ):D HCOy G [D HCO;  Ci D HCO; G [D HCO; G D HCO,
o n o 1 ¢ o N <
3 rd J-AT 4483 duc3 403 J-ES
Cations  meq’kg  Anions Cations  megkg  Anions Calions  meqkg  Anions Cations  meqky  Anions Cations  megkg  Amans
0 1 0 1 [} 1 2 3 3 2 1 0 1 2 3 3 2 1 0 1 2 3

Mg - S04 Mg - 50, Mg A S0, Mg - S04 Mg - S04
ca @ HCO, Ca [D HCO, Ca @ HCO, Ca HCO, Ca HCO,
Na+K | e NetK 1 o Ntk | ol Mtk € NatK c

Fig. 3—4-2 Comparison of water quality types using Hexa—diagram



Legend

W JJ-Alst
® JJ-Blst
A J]-Clst
% JI-Dist
* JI-Elst
W JJ-A2nd
@ JI-B2nd
A J]-C2nd
& JI-D2nd
% JI-E2nd
O JI-A3rd
QO JI-B3rd
A JJ-C3rd
< JI-D3rd
3¢ JI-E3rd
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Fig. 3—4-3 Piper(Trilinear) diagram

Table 3—4-4 Water quality types of groundwater

f?ganupe“r?gy A B c D E
Ist Mg-HCO4 Mg-HCO4 Na-HCO; Na-HCO3 Na-HCOs
2nd Na-HCOj4 Na-HCOs3 Na-HCOs Na-HCOj4 Na-HCOj4
3rd Mg-HCO3 Na-HCO; Na-HCO3 Na-HCOs3 Na-HCO3

Piper(Trilinear) diagram2 0| 2%t =2 ®& 2 Fig. 3-4-3, Table 3—-4-40f L}ELHACE HFEZX[H2|
X|st¢= 570 X|H =25 Piper(Trilinear) diagram®| | #+2of Z%35t0f, Na-HCO3(Mg-HCO3)Q] £AQ

vtk AR USRS 2AEHL L glon], sl o] o3t ARl olgolxl x|
S

i

3.4.42 3%
X & JJ-AOAM 33 =& HIT5I5Hx| oA HEE =2 Fe 8.45~11.55 ug/L, As 0.34~0.83 ngl/L,
V 3.74~16.13 ug/L, Si 19.34~22.29 mg/Le| #H?lZ LIEGHon], §3| Fe, Sie CHE X|st¢e $Z
St diRstALE =24 LIEHGCH J2|3 Pb =52 33 AL & 13 EISIEHR ojlMde =2 AEEHUS
of, Mn, Al, Cu, Ni, Zn, Ge =52 33| Z=A} 25 HEI5}5HX| 0|5t2 LIEtSCE.
X™ JJ-BollA 35 25 H56HA| ol HEE =2 As 0.23~0.45 ug/L, V 4.24~8.66 pg/L, Si



20.16~21.54 mg/Le| H{Z LIEIG2n{ £3| As, V, Sie CtE2 X|5t52| R ECl H|£SIHLE =
LIEtGCE O2|3 Fe, Zn €52 33 Z=AL & 1~23 E5tex| o|ae2 AZEEHJA20{, Mn, Al, Pb,
Cu, Ni, Ge &=2 33| Z=Al BF E15}5Hx| O|5t2 LtERCE

X® JJ-ColM 33 =& HstshA| olat HEE =2 Fe 9.02~17.89 ug/L, As 0.32~0.82 pg/L,
V 4.11~16.44 pg/L, Si 19.34~22.29 mg/Le| HeIZ LiEtGten], §3| V, Sic Ct2 X[st59 =21}
Hl=StAl LIEFGEEE, a2l Al Ni, Zn, &=2 33 ZAL & 1~23 E1515HR| o|ae 2 HAEE Y2,
Mn, Pb, Cu, Ge &==2 33| =At ZF EISI5HX| 0|52 LtEFRCY.

X™ JJ-DollAM 35| =& HEsIsHA| ol AEE &=2 Fe 19.07~20.54 pg/L, As 0.40~0.81 pg/L,
V 8.756~15.96 ug/L, Si 20.23~22.99 mg/Le| #HeIZ2 LEIG2n], 53] Fe, Siz CHE X|stg2 2
Hob " RSAHL =A LERGCE 2|3 Al Ni, Zn 822 33 =AL & 1~23] E035ieHx| o|atlez &
Z59920{, Mn, Pb, Cu, Ge =22 33 =Al 25 2 I5}5HX| 0|6t=2 LIELSCH

X™ JI-EOlM 33 =5 HEIsIsHA| o|& AEE =2 Fe 9.30~25.11 ug/L, As 0.35~0.62 ug/L,
V 4.03~10.70 pg/L, Si 18.78~19.99 mg/L2| t“°|§ LIEFg 20y, §3| Fe, As, V, Sie CIZ2 X5t
o #=ZHEct u|f8m|—+ =H HEGCE T2|3 Al Cu, Ni, Zn &5 33 AL & 1~23] E15}5Hx|

OlatleE HEXAUL2H, Mn, Pb, Ge &F2 33 3&/\} 25 HE05I5HR| o|stZ2 LbEHgCL,

|o JI

R

3.4.5 Azl
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- Piper(Trilinear) diagramolM&= =2 —TL':E.P_I l\/Ig—HC03(EEE Na—-HCOj3) typel 2 '—PEP”EP
- EaE2 e=me Hes TEYIEM 25 MEelQdch sE7[FEo Zeelof UK $22 N2 5XH
3X|®™ollA 0.58~1.21 ug/L, V, Si2 2E X[HollAl 22+ 3.74 ~ 16.44 ug/L, 18.78 ~ 22.99 mg/L2
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Fig. 3—4—-4 Concentration of heavy metals



42 FAHA
4.2.1 o] &
4.2.1.1 Hexa diagram

¥} #4] (Korea)

=]
}\C—]T’:

- = = -
Fre] Al AR, A, AFE Ade] 2AHe A7 57 F 207 kolm, 74 AEE 39
ZAFe Ht kS o]83}o] Hexa diagrame 1% ™ Fig4.2.19] YERY M‘jr-
[e) O &
BAdEet AFEs e ZAIR(A, B, C, D, ol Al #Afle]l AHE 2L 7] Hexa
: [e) H X} O
diagrams B om, BAS 57 X3 F 37/4(B, D, E), 1714(A), 1714C)0llA, Aetdrs 2714 (A,
. o O =
C), 171&(B), 17HA(D), 17HAE)NA 2H2E T2 Hexa diagram= WERUO] A ‘3‘1 AdE 545 wof
S 2~
& 4 gk
Busan Gyeongsangnamdo Jeollanamdo Jejudo
Cations megq/L Anions Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions
2 1 0 1 2 1 0 1 2 1 0 1 1 0 1
L1 1 1 1 I 1 1 1 1 1 1 1 1 1 1
Mg S04
ca HCO;,
Na#K—— e LJ,,,, S ..~ S S — 4/ ,,,,,,,,,,,,,,,,,,,,,,,,, L SN .|
Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions
2 1 0 1 2 1 0 1 2 1 0 1 1 0 1
[ ! I ! ! ! ! ! ! ! | ! ! ! I
Mg SO,
B
¢ -SSP ESA. WI S - - = S me—m——— S— S HCO,
Na +K Cl
Cations meg/L Anions Cations meg/L Anions Cations meg/L Anions Cations meg/L Anions
2 1 0 1 2 1 0 1 2 1 0 i) 1 0 1
L 1 1 1 1 1 1 1 1 1 1 1 I | 1 1
Mg — e e o S =, = e S ema: e 05
ca HCO,4
Na +K cl
Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions Cations megq/L Anions
2 1 0 1 2 1 0 1 2 1 [ 1 1 0 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1 |
Mg - S04
D
Ca HCO,
Na+K cl
Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions Cations meq/L Anions
2 1 0 1 1 0 1

1 1 1 1 | 1 1
Mg
E
Ca
Na +K

Fig.4.2.1 Comparison of water quality types using Hexa-diagram
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4.2.1.2 Trilinear (Piper) diagram

g A AR, ded, Al

0] 8-3}o] Trilinear(Piper) diagram=- _11:_;\]3}0301:4 F1g422°ﬂ UrE]—LHC”‘ﬂ- gh=o] A X o uE

g FEARFES Yo A Add et

i omw Itypedl sldHt 53] 73%1%5]]‘31% Okol% % CaWvl|&o] ¥ 2 Mixed zone®l,

AT E=A] 2 OJ‘O]%—S— Mixed Zoneoﬂ A8 AA R | t} wEbq T A
I FAFES dEblt B B, D A2V type, A, C

T AgpgzA el A, B, C9 E AHL V type, D AFL I

Aatpe] =2 zlojef A @ F o] QhAlxAdol olate] AH o]

Zlt, *‘O] ﬂ%«] 37 73’2}‘&1'57(] E A9 Al =2 Zdol= 35m=E 7P o, 11 o9l X

A 100-320m Zolel ABARER ololA glo] 7t A AAol €T JFL F3lo] HoIF 9]

()

0 Busan
O Gyeongsangnamdo
% Jeollanamdo

A Jejudo

Fig.4.2.2 Comparison of water quality types using Trilinear (Piper) diagram
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ZAF A AE F8 FE AL Table 4.2.19] YER AT

FAkA] o] Be} D A 4% Mixed type®]™, A, C9} E A& Z}7}F Na-HCOs, Na-Cl2} Na-Cl(or Na-SO4)9]
THAXAS YA, AAHEAYES A, B, C, D9 E A F E5F Ca-HCO;9 —/Fél?r:/“ S, Aepd=A
99l A, B, C% E x]%j—ﬁ— Mixed type, D A& Na-Cle] F2ZAS YeRia CAFEAGS A%
B A& Mg-HCOs(or Na-HCO;), C, D9 E A2 Na-HCO;9 2 EAS Eoﬂﬁ}



Table 4.2.1 Water quality type

Points Busan Gyeongsangnamdo Jeollanamdo Jejudo
A Na-HCO; Ca-HCO; Mixed type Mg-HCO3, Na-HCO;
B Mixed type Ca-HCOs3 Mixed type Mg-HCO3, Na-HCO;
C Na-Cl Ca-HCO3 Mixed type Na-HCO;
D Mixed type Ca-HCO; Na-Cl Na-HCO;
E Na-SO,4, Na-Cl Ca-HCO3 Mixed type Na-HCO;

@e] BAl APDE, AR, AFEAY 74 2AAY AL B 38 2t BERE A

Stal, Hashskx] e vlwd A& &2 Table 4.2.20] YEFHRITEH HE &o] 90% o]l &L 7zn, v}
Siowﬂ%, HasE HYE <1.0~190.0 ug/L, 0.2~16.2 ug/Let 8.4~23.3 mg/LE ZAMHAT Z28a HE &
o]

GZS Mn, Fe, Al, Cu, Ni, As¢} GeZ S5 1171 35 F 7/ 35o] ajd=m,
AE &0l 50% ©|3F+= Pb do] sjFE ).

Table 4.2.2 Detection rate, Maximum Value
Unit : Si [mg/L], other metals [ug/L]

Statistics Mn Fe Al Pb Cu Ni Zn As Ge \% Si

Detection rate 60% 55% 50% 25% 55% 70% 90% 70% 50% 100% 100%

Maximum value 65.3 90.2 5.6 0.2 6.4 4.6 190.0 10.9 4.1 16.2 23.3

Minimum value <0.1 <1.0 <1.0 <0.1 <0.5 <0.5 <1.0 <0.1 <0.1 0.2 8.4

4222 )zt
7y SH%5 g5 Hgke Mn 653 ug/L, Fe 90.2 ug/L, Al 5.6 ug/L, Pb 0.2 ug/L, Cu 6.4 ug/L, Ni 4.6
ug/L, Zn 190 ug/L, As 10.9 ug/L, Ge 4.1 ug/L, V 162 ug/Le} Si 23.3 mg/LZ FALE A Th

2ol Hape Vo Sig AYE Mn 5 o FEA Hustas] o|aE AEH AL V, Si
gk 27 0.2 ugll, 84 mgLE YERTH
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T aRAY 207 AHem AHE Bt o, X5 s2H9, Y52 AS/F0n)E
A &3tk Mn, Fe, Cu, Zn, VO 7Hd %8 5= 9= 10-100, 100-1000 ug/Lo]™, Mn, Fe, Cut 0 ug/L
7F Ee HAENEE Holau 9oy znd V& 1-10, 10-1003} 0.1-1, 1-10 ug/Loll AENE7F =4 YERS
th AL Ni, As, Ge2l 7} 2 LR YE 1-10 ug/Lolth P 7HE ¥& FE=H9E 0.1-1 ug/Lo] A7t
0 ug/lL A&WE7l 2070 5 19702 YR} g o] BAZE | Aow AT si i sy E
20-50 mg/Lo]™, 1020 mg/L¥ 2] HAEREE 1402 A W=g2] 70%] sidE )
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Fig.4.2.3 Histogram of heavy metal concentrations by Items

* X : Detection count, Y : Concentration(Si : mg/L, Other metals : ug/L)



st=o Ad=2o| X5l SE2H MEo st sIAEIY S H|WSHFCE Al Cu, Zn, As, Ge, V, Si A&
= 7R JUAYCH A2 0, 1-10 ug/L HLMAM HEULI =420y,
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