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Fig. 1. Outline map of Choryung stream and a tributary of Nackdong river
showing the sampling stations.
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Fig. 2. Outline map of Dal river and Kwang river showing the sampling stations.
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Ca-hardness, NH,—N, Alkalinity, Conductivity, Fe, PO,™%, COD,K 3 Na %] BfjstedA& &
BT i 24 HAMAEREE 9 Standard method?el] #eskel MIESHS o

1

HR 2 EE

BIS] KBS Table 1614 wiske} 7ol KiEe oAl 2 fHuch 2~PCAE Yok
SHE Al 6.6~6.75 —MRM0CE BIEHAES BHe RAFT vk R, THRES &
FOOSlAE pHE ook EIEhE WAk He FE HAFI gek ol Aehsl COS T

Table 1 The 'waterjqualitiés in 7 site from Choryeong stream to the branches of Nackdong river

near the Jeum Chon.

unit. =ppm, excepting the unit of WT(°C), pH and conductivity (uv/cm)

Site “ég;- PH ‘ DO |Cond. \ cl \ L e ] PO, | NO, [NO, |NH, | COD |Alkali| Fe |K | Na
Site 1 16! 6.6 8.9 320 7.7 *14.4] 4.8, 0.004{ 0.07, 0.24] 0.15 — 9 0.07 0.2y 2.7
Site 2 17| 6.7, 8.0 34t 5.7 12.0 4.8 —| 0.04 0.25 0.1 0.4 10, 0.07 0.4 2.9
Site 3 19 6.7} — 321 6.4 12.0 8.4} 0.005 0.11] 0.15| 0.12 0. 6 i8] 0.02] 0.4 2.7
Site4| 20.5/ 6.9 7.5 130 10.2| 75.6, 54.0| 0.005 - 0.02 0.45 0.2 0.6 31 0.08 1.77 6.1
Site5] 21.5 7.0] 7.9 120, 8.9 74.4 55.2{ 0.005| 0.025/ 0.35) 0-11] 1.12 22| 0.03] 2.0, 6.5
Site6 220 7.4 —| 110| 7.0 62.4] 48.0/ 0.004 — 0.05] 0.09{ 0.4 24! 0.014| 0.8 6.1
Site 7 24/ 7.4 —| 180/ 8.4] 110.4] 79.2/ 0.006| 0.11) 0.24] 0.15 0.4 57/ 0.01| 1.4 5.7

Site 1=Between 2nd and 3th barrier Site 5=Sin Buck river
Site 2=2nd barrier: Site 6=Jin Nam bridge
Site 3=1st barrier Site 7=Yong Gang bridge

Site 4=joing point with Sin Buck river and Choryeong stream

ol 3 kol or MBS ol A-&vl KEsE Ao Bk DO+ 8.0ppm
AL 8.0ppme. 2 MRIEETF 90% Lh Lol P dA ke e e Ao® M= conduct-
ivity's S—RMel AR 32um/emE HET W HEZHAM 8dpv/em B 32 pw/emsl FAFES E
e —E)IK IR RS 2O RS 5o shEel dokeh. Cle BE=RMel 5. 7ppm,
#~RIFA ] 7F 7. Tppmo 2 2Rk Hins glot B—BAFTS 6.4ppmo ® oFzk wkgkew] o
75 B _EFKe; #<=stc}h. total hardness® 12.0ppmoll A 14.4ppm 2 2 Hj52)1[¢] 20~30ppm
vl <3 JLETe] 30~40ppm LE] T FEEILTY] 80~100ppmst HLEcd=] X538 HEHT Eol
= #kol JB3tel. Ca-hardness® total hardness¢} u}<&h} Ca-hardness7} total hardnessoﬂ HEr
= 50% LITFel AL (LY %S %I Sl dFe] sl A Zrh Fexw EMOE fHEolL §
—RAIFT B2 T ~=BAFAel ol A 0. 07ppmo 2 #—FAFTS] 0.02ppmE Tl Fovt ol E FA
BRI HET A 2ok #g—BIF-S ST %ot B LR A RASE ILRERS =2 3
ARdd = EFEel g A Zvh PO3E HIBMAA L = g HfkiE2 0.004~
0.006ppmo. = i3] fEel gl HAY —EmiKke] PO/ RFRA 0. 02~0. 07ppm it} &4
Gn —fErye s SEvel it BRMAIIKS PO tgERcLE Ydoieh. NO,—Nx= H—FFe] 0.1
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ppme 2 T 8l FT~Z=FFTAle] o 0.04ppm E 0.07ppmel} st kot oA H—BH
< Bitstze BRAMEC 71852 2 2oh. NO—Ng A HIRIM s £ ~=FF 1o ol A
0.24~0. 25ppmo] gl o} FE—RfTe] 0.15ppmo 2 dokow FHkuche F2 HAMEC 714
e ez AmsEth. NHy—NE #E~ZRF A ol ol 4 0.15ppmo] 3 85 -FIFS-2 0.09 ppm
2.2 fEel= H—FfI-Zo] 0.12ppmo|§litt. CODE E~ZRAFALe]ol A & A JEbxA]
oL BRIl 0.4ppmeo] =] F—RAFTe] 0.6ppmo A HHHE X ol HEEY Hik: A9
A4 + g9k alkalinitys #—Bif7c] 18ppmolx HTRIM 2 HT~SRMAlelE A7
10ppm 8 9ppmo = 4] F3] fHEe] ot K& HF~=RFe] 0.2ppmo] 2 - HIM = $£=5f
FI2 A7 O0.4ppmo 2 EELH e} F3] A glor Natk FE~=FIM 8 BF90] 27 0. 7ppmt
2.9ppmo] i FE—RAe] 2.7Tppm o 2 FI ZER/F Ggivh. ol & JLEILY BRSOV KEH 8
Petgd ot K= JuEme] HF)ille thskd "8 wgkel.

BEIE HESZAA Fdullsk &isherl o] &iElA Hibiile] KBS pHA 7.02 <F
7t FobA 2 o] Wio] FHE E2™ kel AF/E Jm HiES dgE 4= A 2ok 1w
v WEE EE 10~30cm™ 28] =pAo] glx mell: MolA ol jie] whEvla A2 o)
DO= 7.9ppme = B FElstg o fMEE & W 90%4 Solglth. o] HJlfe] o
Hlet fiol whewldl Z1Qldhe A k. conductivity: 120uv/cm= A HTRIF 2 B ~=k
Pisbel et dl A8 oot BRI LI e #a JLlskgdoh. Cl: 8. 9ppmo 2 B3|
Hrbe o7 Fohot BILERS Hitshe MUY ES RedZxm gu}l. total hardness: 74.4
ppmo] 2 Ca-hardnessi= 55.2ppmo 24 EJllol thale] Aeksl B8-S Fib)il el #oest
o g e W% HlwE 5 dF A Fo BRE BAA Fied BRSO weA &
shglvh. 22l 100ppmpifye] =2 fispre] gkske] kel Fel: 0.03ppme] ® NO,—N7} 0.025
ppmo. 2 Bi)lluct Ao NO—N¥& 0.35ppmo2 ¢zt 9keh, NH,—Ni: 0.11ppmo =
Bllact —fpes 7k dgieh. COD: 1.12ppmo 2 BHJI[ R} ez Eokou) %
WLk ehe of 7k whokeh. alkalinityd= 22ppmeo 2 <F7k Erbstgvh. K& 2.0ppmeoz &5
ol ¥lste 3o Nak 0.5ppmo 2 AFrfe] Fohom o] BT EWRY SRltige] mJllk
o} Flst ol »

BBl A Fuil=k Balle] A=l #EES) KELS Kifle] 18°Colglx pHE 6.92 &k
I8 pH 7.05} Filshg ek DO% 7.5ppmel g o) 0 2 2 =)= 90% Ll o] ¢l . conduct-
vity= 130p0/cm2 B 2eb o7 % Al mgeh. Cl: 10.2ppme s Hib)ile] 8.9
ppmE Tt £33 BRI H—BIFIS] 6.4ppmurtE E kel total hardnesss} Ca-hardness %t
M=t Bt ek Fex 0.08ppmeo2 Hibjljxct o7k E9iel. PO, 3= (.005ppmo = #%io]
%t NO,—Ns¢} NO,—N+= 77 0.02ppm 2 0.45ppme 2 ibJilell Hste] NO,—Ni  okzt
3o NO—NE dofeh. NH;—NE &¥iBie] 0.2ppmo 2 Hit)ilo] Habe] oFzl =Zgrcl.
CODE &fifhe] 0.6ppmo 2 Hiu)llol Mhabe] whobg-& BEJIY 93 A 2uh. alkalinity:
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3lppm2 % total hardnessoll Hfiste] =& A b K& 1.7ppmo 2 Hiu)ljm} ok e A
ol dgloem Nax 6.1ppmo & d4] Hib)il¢] 6.5ppmuch of7k %e 7gko] gle] o= K,Na

5 CI"53 conductivity 2 v] Fo] & w) FHE S Hibe xol ot FEHE Rzl #E
olviel gRLBkKel FI EEEE o) BAS A z2vh

of IS Tyl MBEIA EHoR e £F BIEGE R FZ WL WENE R
oF zbo] ER 5~20cme| Ahzbe] #A¥ YYI WElE My wgeh. pHE 7.4% MERc =
9t conductivity® 110p0/cmE G A Eifrct Eokvh, z8lvh Cl e 7.0ppmo & FEF .o 7
#olgleh. total hardness® 62.4ppm o 2 oFzk wkobrh, o] o A] L2l A Fifs & ik
2 45 71elshA @k A A=k Fel 0.014ppmeld] izl 2 HAS 7% #FEkdA F
£ 0.11~0. 16ppmo] #it= = Ao 2 o] 9ot ool ot AAs 4L AL 24 AR
K EBAAE A o7 u &iA)ie] 22 T gl viel % aeration$ 0 2 Jhils 9 7] = Solzlm
A7 =3 BEE)IY] Ferrl o7 GeAE WY pHAA = Wl BE 5 (FHoE A
A% 4 9vh PO, 0.004ppmo 2 £ dhel] & 2hel ¥ %] ol Fgieh. NO,—NE& == &
27 NO;—N+& 0.05ppmo.2 NO;—N-& HAS HAMIIKS 0.2~0. 29ppmel] Hsled 8143
wokeh. NHy—NE 0.09ppm o2 A gt CODA A 0.4ppmo 2 3] wrokrh, alkalinity: 24pp

me 2 Bl it Ae oot JLBELsbe MU Eolgish. K: 94 0.8ppmez AF
sl ol BfikS Higel glglont Nak 6.1ppmeo 2 MBSl LS EHE B3 9 grh

@A FTE KL BELAR Gl A e 0 12kmA = TRl B 9l ERA

3

= B2 WEhelth o] KRE WM dixts] witod HEE A2 o A gk ki
< WER7F FH 18 SHolel 24°Colgivh. pHE 7.42 EILAESE wlssigdoud &5l
betel BT wokeh conductivity: 180uv/cm® BEAL/UE Mok b BEIH] Hetd Abes)
ERoh LB B WHRILS) S50 R3S 59 conductivitysh: FIR {Holgiel. Cl:
8.4ppmo 2 RISl BNt k7 okovt o[ AR JLEEITe ClfES: st ol A
- RE9l ke =4 4 ¢lglth total hardnessi= 110. 4ppm o 2 FFEEIT 2] hardnesse} FE{L5FH o)
TS Bifiell FIREHH Y cementTH o] glol HEke odgfe] gle Aoz MEs= =3
Ca-hardness7} 79.2ppmo 2 £& A ol% ol 43¢ wHFstw vtz ek Fel 0.01
ppml % BN o} obzk vokowd i, (LEMUES —i¢ AKWIIAKS EUstgrh. PO, e
0.006ppm2 2 fFEo]glvh. NO,—Ni&= 0.1lppmo 2 B[S HF—RFL-Ea Eesides M
Brrl o7k ¥okor] NO;—NE 0.24ppmo] 9ok, NH;—Ni= 0.15ppm o2 Fjfiel B 2R = ¢
sitt. COD= ‘ﬁ/‘] 0.-4ppme. 2 3] Hgleh ol &= MERL G2 AL MEATMEIA o #
RA7EA Abelell Bz E #7EOl glel W TAS d3e A 93 =% BT=44 BEE B
o Eee £R Hf Aoz Azl alkalinityl= 57ppme 2 E9riw] o] total hardness $}

ol wel e & Ao nexs o]2lq AL BHEIIAR
total hardness7} & FEEIT-S alkalinitys} =1 total hardness7} Y& JhEETo] & Akt

[

Ca-hardness 5-0] &2
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—HIAL £ F glvh K l.4ppmo 2 HEEM vb of7k wgtont Bia)llel shd Egteh o
= deEETY FIEN BEEO syt Nak 6.7ppmo & BBl v BEiL/\gx vl oF
7b v Ak glot ARl 2 sk BElvve dAs Eskeh

AEIERANA E2 #ldl o] 27]7kx1¢] KE-& Table 264 2= whel v, AFEES

KA B 25 & 528 o gldvh KEE 17°Cr BEaAE Aas] B3 Eolgor
PHE 6.72 Btk & &t Fu9rt. DOXE 8.5ppmo 2 90% LI Lo EERefES et
W glglvh conductivity® 33pv/cmE2A BEIS K EEslg el Cl i 5.1ppm, total
hardness7} 15.6ppm, Ca-hardnessi= 12.2ppmo. & E&JI[EA 5 sty oF. Fex 0.02ppmo &

skorin PO, M= < 2rgkeh. NO,—N%E 0.01ppm, NO;—N¥& 0.45ppmo] gl ot o] & HHA

HEAA EEEE Aoz Epxch NH;—Nx (.18ppme] ¢ 01} CODE: 0. 4ppmo & fE3] ¥
2= G4 BEIBEAS Bstd Hes] ke 2ol ohisiglrh. alkalinity: hardnessell [k
gk dokeh K 0.23ppme 2 BEJIIES s Fplstglovt Nax 2.1ppme2 BEJIl0] Hosl
o ok b A%l glddvh o] BHEY KEL NBERAE HEdE B T4k

REGHZE A=l il 2)Ie] ohA] A FhelA e § 1km T s4kele
AEZF F2 222 so] glovt mel® ozt glgieh KEE 21°Celgla pHE 7.60% A
Bl et @48 Eyvh DO 7.5ppmol gl MAIEE # 90%4 = olglrh. conductivity
E BEEC Hetd @8] ol 120pv/cmo] 9l ot BT Bk WL Byl obzb dokch
ClI'e 7.7ppmo 2 AFEA R vhe Eshovt B, RGBS BIIZier BEsideh o K
MEwe KEsb 2118 KEe]l 98§ nlxl=% stel.  total hardness 3 Ca-hardness= 77

Table 2. The water qualities of Dal river system

unit. =ppm, excepting the Unit of WT(°C), pH and conductivity (uv/cm)

;tlete\m & s DO fCond| CI | {1y iy | PO, | NO, NO, | NH, COD Alkai. | Fe | K | Na
Site 1 17 6.7, 8.5 33) 5.1] 15.6] 12.2 | 0.01] 0.45 0.18 0.4 18| 0.02| 0.23] 2.1
Site 2 21| 7.6 7.5/ 120/ 7.7 91.2| 61.2} 0.005 0.025 0.32/ 0.15] 0.4 58 0.02) 1.0{ 2.9
Site 3 18/ 6.8 . 7.5 40/ 5.7, 18.0) 12.0 -1 0.025/ 0.27] 0:13] 0.56 10, 0.02; 0.2 2.7
Site 4 24 7.6] 6.5 120| 9.6{ 74.4| 56.4| 0.004] 0.025] 0.29] 0.12] 0.5 52| 0. 0?4‘ 0.4, 2.9

Site 1=Wolak Ri Site 3=Sang Gyeo Ri
Site 2=Su San Ri Site 4=Sang Ro Ri

91.2ppm % 61.2ppmo 2 FBEEERC Heled dAsl woeh ol B LM MES gLk
K E2 Ggre] g Ao ® FE=vh Fer 0.02ppme 2 FEEST BiKe Esid £=
g9k POSE BEEAAE BHEAA dgtert of Aol & (0. 005ppm) o] A &= %
th NO,—N 2 NO,—N&x= 77 0.025ppm % 0.32ppm o 3 A HEol wHis 9ok NH,—N

% 0.15ppme 2 AFEES ek oFzk ol sy Bl 2RE AT <+ $iok COD+ 0. 4ppm
22 BEEE Eelstd ok alkalinityl= 58ppmo 8 A EBEWH R &4s] Eotvh. o] & total
hardnesss} sl ol da] Eiiel HAKEHHEV BREEUY HEke BASL BaE 4+ o
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tf. K+ 1.0ppme 2 A EEWA Hete] Foter Nax 2.9ppme = B HER 2ot £#F &9
t}.

FARNES-E AELS] BEHild 22 BiEA WEES T2 2122 o] Fold ot FTY
A F Eulw dsleh AHELE S #iEstd el KBS 21°Col 9o pHE 6.80] 9wk DO
+ JiiEe] <z <kwukgl vlel x| 7.5ppmol gl o vk GA] #FIEE 90% Ll Eelglth  conductivity:
40uv/em 2 dokow AEEEBRCV BHEJIIESS FLslgeh Cl e 5.7ppme s AFHEV
BB as Eilstg o FAHE 2EHEE Aolelx ®7lch. total hardnesse} Ca-hardness:=
747 18.0ppm % 12.0ppmo & FE RS LI ol Fel: 0.02ppmo] )0 PO, 3% #H
5 A ohstg vl NO,—NE 0.025ppme 2 BEHERR %7k 9o NO;—NE& 0. 27ppm
L% AERBEEAERcE 47k dotrt. NH,—NE 0.13ppmeo & A E B e Hil 3tttk CODE: 0.56
ppm o E wiolow FEES] ke FlE g Ao® EE=ch alkalinity: 10ppmo % total
hardnesss} tifjste] & 2 vk Kt 0.2ppmo= fis] ol AE 2 BESTHM &
Biksl BElstg o Nats 2.7ppmo 2 o 4] FJ%E@%O]VP BEERS KES FELstgd ok
FEIN Bl SA il Blle] &= & MEo 2l T # 2kmel A Ao WE
AR o sHelgw B & gtk KBS 24°C2 gkeel o) Bllel # 8kmuk
= LiftelA Hel 32 sl SREEY 9eks
HAMBEE BER B £4 ]iu} eE7k ehelAl B9l 0w conductivity®: 120uv/cmE HIEHE
FAE nel | A8 ro Abel b RS o JLETLe v WHILE e Fakst el ek
= B ‘;11 Al 1o} kv total hardness= 74. 4ppmo] =] Ca-hardness

o

wo] wle AHow Azt pHE 7.6

>{E,_4

ClI'&= 9.6ppme 2 94 AE
= 56.4ppmo 2 ¥ UL FAbE o} Hlsle] o9 o kg ww ¢l-&S & 4 gk Fe: 0.024
ppml ® FEH FAE B 2

02 94 HERS —giilAg $elvde BRTEIIKR T Bl @ikl e o < gleh. NO,—N
7F 0.025ppmo] 3. NO;—N7F 0.29ppm<lvl] o] A% A EAME A EED b e oh. NH—
Nx 0.12ppme 2 vokrl. COD: 0.5ppmo® HER 9 A= o} Fpste on HHEE o

g FHibs A grla 2 4 9l th alkalinity: 52ppmo & For=d o] = pHs} total hardnessS

el
=
e ok e e glod Bl B 99l PO, 0. 004ppm
g}
|

ol =& Az HH 2 s ¢Yrh K& 0.4ppme 2 HERERTE oy 9o o4 B
B ES BUstel . Nag 2.9ppmo = JA{LIs}H4 o)

REBA A8 BMGECE 32 Bi7E F= 4EE i KRBERS WEE o
Al zppe] Folwl —ff mel® Aol glglvh. KEBFT IS KE-L Table 35 zhow K

= 19°Cola pHE 7.62.2 BEAKEAE & sdolvh DO& 8 Oppmo 24 90% L RO #afneE
€ vlel] i conductivity & 170u0/cm B4 B K EA X 9o CI'E 9.6ppmo.2  E&/l¢]
v BRG] 5~TppmE Tl b7t Erh. o] KEES BREES dik] dE ALz A7
= v}, total hardnessy} 102.0ppmo] 32 Ca-hardnesst 73.2ppm o 2 UKol Hdted oFzk ke
v REES ok m 2ok Fe 0.024ppmo 2 o] Hike] MK} st vt PO 33 0.006
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ppmo 2 Al BAMIIKS ERT 44 A3 Bk i Eelstd sk NO,—N 2 NO;
— N5 77 0.025ppm 2 0.31ppmo] i NH;—N 0.12ppme. & F &1L #AS] Blle] vt izl
B MiEE B bl 59 {Ee Epskglch. CODE 1. 12ppm.o = HIEE - Hdbil=h B
Fhe] o] A& KkgetEe] WHEHES o3kl S8lrh.  alkalinity: total hardnessehzro]  of7k =%
o} K& 0.6ppmo® —iEHiKer BEshg ov Nak 4.4ppme 2 oFzk F5kvh

Table 3. The water qualities of Suanbo. . unit. =ppm -

~_ltem| - | T- Ca-
Sim ©) ‘p H |DO |Cond.| Cl ‘hard. hard. PO,

Suanbo 19‘ 7.6 170] 9-61 102.0[ 73.210.006’ 0.025) 0.31\~ 0.12] 1.12 700.024% oasl 44

NG, INHa copatiati[Fe |k |Na

o

i =

1. 19784 84 7958l 19784F 87 12H Al BEUIERAA HILdl &¥=le] 22+ BRI
B ERAY TELES AEILESIAYE Eld ol 27X MERElA KES B
# syl vt

9. BEEAY KES BREMAZA FH/F HelgdA ohstg ot HiulldlA Fee pH
7} 7.40] 3 total hardness7} 75.6ppm, alkalinity7} 31ppm, Naz} 6.1ppme 2 = FIK 5 9 &
WEEke 8-S wba ol st mol v HABIBEY-S FEs) kst el conductivity, CI7, Na,
pH, alkalinity$} total hardness 5.0 & ®] o] ¥ wf BH)I-2 AR FHLrsh S HET K
Bolgl ok FHiel BB A Y8l i o A3 $27A 5 EHF ghlighke] &t o o
Al FBiee AR k.

3. AEEAY KBEE ABMY Hie AA o BIE EfdAe] 14 silPkke
o3 5Fal x| pH7} 7.60] = alkalinity 3l total hardnessT FL#RHY =oke),

Summary

The Choryeong stream starts from the southern parts of Juheul mountain range on the Moon
Gyeong county in Gyeong Sang Buk province, which flow into the Sin Buk river and than consist
of one tributary of Nack Dong river. The water qualities in the 7 site among this river system
investigated in August. 1978.

On the other hand, the Dal river starts from the northern parts of Wolak mountain range
in the Chung Won county in Chung Chung Buk province. Which joing with sereral small
streams on the way flow into the Southern Han river. The water qualities in 4 site among this
river system also investigated in the same period as above. According to the result, such as the

value of conductivities, Cl, Na, pH, Alkalinities and Total Hardness.
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In the Choryeong stream, any artifi-cal water pollution did not find up to the present, but in
Sin Buk river, it looks as though to be going a little water pollution, therefore in this river the
value of pH increase to 7.4 and also the total hardness and alkalinities show more higher than in
the Choryeong stream. Perhaps it seemed that a little waste water of the Lime stone mine in-
flunce in the upper part of this river, but another source of pollution was almost not appeared.
Also the water qualities of the tributary in Nack Dong river from the Moon Kyeong district to
the Jeum Chon district seemes to be under the influnce of a little waste water of Lime stone mine.

The water qualities of Wolak mountain torrent were clear and not yet found any pollution but
the water qualities of the Dal river have appeared to be a little water of mine. So the value of pH,
Total Hardness and Alkalinity in the Dal river were more higher than that in Wolak mountain
torrent.

In generaly this Dal river was almost not found any other pollution without a few waste water

of mine.
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