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Fig. 1 The geological and CaCO; hardness map of Ulsan area.

3. A+

2002\ 5¥-99] AA F 21071 A3t AR LZRE AEE AFsAH ANEE FHS
AL A8 10~20% 5% FFF AF oF 3~58E F43 F(Barcelona et al, 1935) A
Atk F8 Fol E Fol FHE ANEEL 9F(045 um) F 7 1LY AFHRL
o, Fol2 AR5 AeE vHM65%)E Imls H7IEATH BE AEE 4 Ad71A 4T
2 Y B3

&, pH, Eh, EC 2 Fd& ZFA7(SK1250MC, HM-12P TOA, CM-14P TOA)E
o]-§-3te] HANAM ZAHFATH LZUTE WELAX Y HEANRLT AA S o] &3td
0.05N9 g4ate 2 dgelA AHA st (Manahan, 1979: £99 <, 1995).

At Fol2F Na, K& dAFTFEZZEA(AAS)E ol &3td E43H2H, Ca,
Mg, SiO& FEA#Z=2v dALEEFFEA(ICP-AES) & ©l &3, Sol29 A%
ol 2 a2 wtE 13 7 (Dionex 300)°] &3] ¥4 = Ach
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4. £445

FTHHA FAEAS morsty] A5t 21070 FAHAAM AHE AdE AEe dE 223
FA3 FARAo] olFo] HH(AYRHF, 2003). pHE 4.6914 867t 9 HHE Holw,
FEFE 70 otk AdtFe] £ #F Y Axd w gFE TIX oy, 94TelA

244CS) W& Wste] 2 BRI Utk
K'e %o Wt 03~164mg/L(F 73 68mg/L), Na'9 ¥E¥E 52~5900mg/L
(W77 1640mg/L) .2 w9 = wsE Bazch Ca¥'e A$E 05~1650mg/L(% 7
zt: 56.1mg/L). Mg” & 0.4~1,010mg/L(F#3%: 347mg/L), SiOE 1.9~89.2mg/L(F
& 298mg/L)S BT
Lol &: I ¥E& 51~11300mg/L(BF%: 3059mg/L)el & W3S Rols, NOs2
210708 A2 = A ¢k 154%°] S ZFHE 3370 AN AESHA g3 gon, ANFHo
Z 0~10lmg/L(H 2% 127mg/L)e] % ¥9E Btk SO 9 FEE 01~765mg/L
(W@ 436me/L) WY @ Yez gon, A A2E Fid HAEHIL Yok
HCOs &  21.6~1537mg/L(%#3t:  221.7mg/L), TDSE  74~21,670mg/L(¥T3k:
871mg/L) e M E BRoF U 2603mg/LY] £ EEUAE Hol|Z JUth
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Fig. 2. CaCOj; hardness frequency according to the aquifer geology

5-2. At 35t 543 2AY

Asse BEE FTEARG R oln HE FBHY sz o pRaY
Table | & ZEo] BE Y LFHE RAFH =AY BAE AW 100ppm o]

gol AEE ZE Astioln BT

Table 1. Water Hardness Classification (Carrier, 1965)

Hardness (as ppm CaCO3) Classification
<15 very soft
15 to 50 Soft
50 to 100 Medium hard
100 to 200 Hard
>200 Very Hard

Fig. 3& &4AY A3t ddzdd AT E FHALE TAS Aod giddd AEES
A 100ppme] s}, 100-200 ppm, 200 ppmol$ o2 T3t EAIEH T ©|E 100 ppmol
5t Adtye AUl AT Aol A e FFEOT BAZE AXsE 100-200
ppmTES k] ZAMA pHEH ol Q3 X Fo|t} pH7L 8.0 oj4to|® RSIZH LSI <
AMsts Zeo] st v3dgds ZAE7F 200 ppm oA A EE AAYol HAHFERAS
F71H2 82 AESINoF gt} g2 2ALE A g8t ofate] F9lo] HQ st} o
FEo 339 ¢ Egade 4% EIAAMAE AAEE Holu, 243 <hatg 2 3
ZE AdFAGL FUHAEE Holx Utk wid "sigw 2H2S gay AT ¢S B
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Fig. 3. Principal groundwater aquifer scaling potential
of Ulsan area

EAAY A4 pHALS 4.6WA 869 W ol &3k dwtygoz 2AY EA &= pH
& 75 odelA Esith B9 719 BAS Hrsky] fstd A AQGAdA o &HE F
7YA A ¥7} Langelier Saturation Index (LSI =& X3A4)9} Ryznar Stability Index
(RSI =& ¢HAAF) o] Utk LSIE o123 X3 /dolA 7% HIndzN didsg
of W& &9 ®IEE YellE otk LSIE e WA X3 & w4 1022 3=
log $reltt. LSIe FR¥MS4ZE pHE AHEste 23t /el AZEo. LSIE €] #H3e
Z Hed g% pH wakgoz siAdch LSI gte] 10240 &2 ¥tk °|49 pHE
7bQ Eojth

LSIZF &9 #hol™ scaleel 44 7FsAdel f12v £ CaCOs7b &=, LSI7} &
#told scaleol A=l CaCOs FAEo] BART T, LSIZL 09 oA FAY 2%
W3l Fgo] wel CaCOs7t &3] % Aol @ # vtk LSl WZsHe £9 &2AY 7}

=A% 1A 9y JelE XA Aol LSIE Bo] HYFo R Hiedy NS5 F A4S o5 A
EE gagdge ¥3E A4S pH(pHs) & 7122 3t} old pHs @t &g Fo= X
3= A" pHAtolH(ASHRAE, 1995: Carrier, 1965):

LSI = pH - pHs

RSI = 2pHs - pH"

E3A S #rte Table 29 220, FAASF(Table 3) &2 JA A= Ve dz, I ¥
He o) ThE ke I HMSE PHOE UL
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Table 2. Interpretation of the Langelier Saturation Index (Carrier, 1965)

LSI Index Value Indication
2.0 Scale forming but non corrosive
0.5 Slightly scale forming and corrosive
0.02 Balanced but pitting corrosion possible
-0.5 Slightly corrosive but non—scale forming
-2.0 Serious corrosion

Table 3. Interpretation of the Ryznar Stability Index (Carrier, 1965)

RSI Index Value Indication
4.0-5.0 Heavy scale
5.0-6.0 Light scale
6.0-7.0 Little scale or corrosion
7.0-7.5 Corrosion significant
7.5-9.0 Heavy corrosion

> 9.0 Corrosion intolerable

RSI 3 LSIE2 FHETE 2AY AAARZE 8 FFdert goh o3 & 71X o
¥ EF7 gadge] X oEsr] "ot At ¥FF P dABEFE)
el A2 F Ue FES G2W, AU FAY ol otk o] guHT} ¥
pHAME Fao] BTt F2 FEARE DEo|d A disisd AT 7Hdoltt

EWAY At LSIFE -4oA 1.09] WS Hojn @ -1.00 s Fao,

Fig. 42 21070 8] &AA Qe Ast+E LSIz# pHe A4BBAE AT Aok B
F7F LSIgte] 10132 pHet Adaglol Az 2Ad EA7F 2SR E geges A
=89 9tk Zey pH7E 7018t Al&F LSIF -2018t9 A2RES Hzhg 24
SAATIE AL E Jehdti(Table 2).
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Fig. 6. Spacial RSI value distribution map of Ulsan

area.
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