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Assessment of Water Quality and Sediment Pollution in Gap Stream
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Five sampling sites at the Gap Stream, a major tributary flowing into the Geum River, were classified
according to their locations on the left or right banks of the latter; this was to allow an assessment of the pol-
lution level in the river. To this end, the water quality and the sediments were examined twice -in the first and
the second half of the year and before and after the rainy season. In terms of water quality, the concentration
of nutrients increased during the second half of the testing period at sites G3 to G5, which are located just
before the confluence of the stream and the river. The assessment results also showed that site G5-R required
particular attention because of water pollution due to a frequent inflow of contaminants via surface sediments,
in the second half of the study period after rainfall, when the WQI(Water Quality Index) was applied. In terms
of the sediments, there was no site corresponding to Class IV or “heavily polluted”, according to the standards
of the National Academy of Environmental Research. However, in the first half of the year, sites G4 and G5
on the left bank were polluted at LEL-SEL levels, which, according to the Ontario standards and the Org-Index
assessment, indicated that they were “moderately polluted” or worse, indicating a concern regarding pollution

from organic matter and nutrients.
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715 TR $, YA REA7] (Microtrac S3500
Extended wel, Microtrac)s ©]-&3l] YAF] =7]o
W} 2 mm~0.063 mm©]’+S  Sand, 0.063 mmWY| %+~
0.004 mme |2 Silt, 0.004 mm7]9ES Clay®2 T3}
32, Udden (1941)3} Wentworth (1922)] #7 715
of we} SandE FMYAKVES, Very Fine Sand, 63~
125 um), AHAKFS, Fine Sand, 125~250 pm), SHA}
(MS, Medium Sand, 250~500 um), ZHAKCS, Coarse
Sand, 500~1,000 um), =-==HAKVCS, Very Coarse Sand,
1,000 um <)2] 57kA] HpHo g RFEch2? LS
2o AFAXFHHE(ES 04852.1)00 wt 110°Cell
A AZA A EE =7 9aL FAE S48 o
&, 550°CoA 2417 71HEE F o] BAE A6
th. TOC, TN, TP 4§ A&+ 2mmol3te] AEE
FAstd 4 -AZAE 271 0.1 mm) ¢ ARE AL
£33 TOCSE TNS YUAEAH(ES 04861.1, ES
04862.1)° wz} YU2AE2A 7] (Elementar, Vario Micro
Cube CHNS)E A3l oM CNEEE 2-galo] B4
SISl TP= ol 2NN B ES 04863.190 wet
435 A (Agilent, Cary 100 Conc)E ©]8-3}%] 880 nm
oM &4, FEFsint?
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Organic-Index= o} 9} 22 AR oz ALket &
Class I~V SHAIZ f7182 2Y9H7IE 31tk (Table
2). 7141 TOC%+ TN¢| 74 FAME g8t TN
2o Al 0955 F3 3 TOCS 3l FALt 510

= 8= ed®7t 7152 A5, ILS 13%, TN
3 TPE= 712} 5,600 mgke, 1,600 gkl ] Class
Ive] “ufj-g- Alzbsiar wWulgh @ 9 o2 yehsiar, it
th 2ElE) 5] HEHET TS HE R M
AEA ] oust JF= HXA e SHFE
NEL(NO effect level), B8 & Aasl= t<re] A&
Aol F&2 tXA] Y= 294 LEL(Lowest effect
level), A& otFaks mE = = A 29
H 4= SEL(Severe effect level)e] 3THA|Z E735}o]
% 7}8cKTable 2).

Org-Index = TOC(%) x (TN(%) x 0.95)

Table 1. Appropriate criteria for water quality factors and water quality index(NIER, 2013).

Water Quality Range

Water temperature

Monthly average for 10years —10°C < Water temperature < Monthly average for 10years + 10°C

pH 6.5<pH<9.0
DO 0.8 x DO Saturation ‘concentration Present water temperature < DO
< 1.3 x DO Saturation concentration present water temperature

EC <200 pS/cm

TOC <3.0 mg/L

N <3.0 mg/L

TP <0.1 mg/L

. . Excellent Good Fair Poor Very poor
Rating of evaluation
80~100 60~79 40~59 20~39 0~19
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Table 2. Pollution class of organics, nutrients and organic-index according to sediments guidelines

NIERV Ontario? Org-Index”
Class IV NEL LEL SEL Class 1 Class 11 Class 11 Class 1V
1L(%) >13 - - - - - - -
TOC(%) - <1 1<yx<I10 10 <
<0.05 0.05~0.35 0.35~0.75 >0.75
TN(mg/kg) >5,600 < 550 550<y <4800 4,800<
TP(mg/kg) > 1,600 < 600 600 <y <2000 2,000 < - - - -

DClass IV : very heavily polluted

2NEL : No effect level, LEL : Lowest effect level, SEL : Severe effect level
3Class I : Unpollute, Class II: Unpolluted ~ Moderately polluted, Class III : Moderately polluted, Class IV : Heavily polluted

24. HTEY
L2 SPSSE olEstel EAskler, IBM

SPSS statistics version 202 Al&3dle] EAHE Y=o}
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Fig. 2. Investigation of water quality at the end of Gab stream.
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JollA] Sand(dHH7] 89.5(3.6)%, St
HE7] 94.72.6)%)7t SilCdH7] 103(E3.4)%, 7] 53
#2.6)%)2}F Clayd7] 020.3)%, 3FE7] 0.0(=0.0)%)
o] vlgHT} PABITE AR EY FE7] Sand3H
o] &AL, Silte} Clay= 2ol th(Table 3). 71 E
e F A BH= SandH| &2 Hot AlEst
Al B7] 913 Udden (1914) Wentworth (1922)%] 7]

Fo 7 RB7F3S Silt+Clayet e =2)3}519 ch(Fig.
3).21,22)

H1B O
T=

A 4E AAHYIE GI-L(VFS(5.5%)~CS(28.6%)),
G1-R(Silt+Clay(1.9%)~MS(62.9%)), G2-L(VFS(3.4%)~
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VCS(36.7%)), G2-R(VFS(4.7%)~CS(48.4%)), G3-L(VFS
(4.1%)~CS(42.5%)), G3-R(VFS(4.0%)~CS(50.8%)), G4-L
(VFS(3.5%)~CS(34.6%)), G4-R(VFS(4.1%)~MS(34.7%)),
G5-L(Silt+Clay(0.6%)~MS(69.6%)), G5-R(VFS(3.1%)~
MS(39.2%))°-Z YERGTE AR QA HE7F 125 um
o]gh= WAl 250 umeldellA] E=A] Ak o], A ERE
SIS 7R A 2719 WE 548 vER
Ao HAlt YA=r]e] wE dRb7] tiv] s
ZE%)yS 4% A3}, Silt+Clay 2 VFS7L -94.4
~4.5% 2L -76.8~36.6% AR ZAMESUL, G4-RES
Alelatar AR NN FHidhe AFeIANeH G5-L,
G4-LTo 2 =2 ZAES YET FSE 525~
101.7% M= RES AR o] s 92k G5
£ AlQ)gE vA] Aol STkl oH, G2-L2 AR
FEolRet G2-ReM 7HE Eokxlth MSE —64.4
~116.7%2] HHAZ G2-Lo] TA Z7F8I9A T G2-Re

L
i

=
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Table 3. Variation of sediments composition in the study area

Grain size(%)

. Ist 2nd
Site . .
Clay Silt Sand Clay Silt Sand
Gl L 0.0 94 90.6 0.0 5.6 94.4
R 0.0 6.4 93.6 0.0 1.9 98.1
G2 L 0.1 12.6 87.3 0.0 6.5 93.5
R 0.7 12.3 87.0 0.0 6.3 93.7
G3 L 0.2 11.1 88.7 0.0 6.9 93.1
R 0.7 12.5 86.8 0.0 9.1 90.9
G4 L 0.6 15.4 84.0 0.0 42 95.8
R 0.0 7.4 92.6 0.0 7.7 923
G5 L 0.0 11.4 88.6 0.0 0.6 99.4
R 0.0 44 95.6 0.0 3.6 96.4
silt=clay E very E fine E medium E coarse m very
0~63(um) fine sand sand sand sand coarse sand
63~125(um) 125~250(um) 250~500(um) 500~1000(um) 1000(um)<
100% Fo1 o }1 P
80% 31 {8 E
g 70% 1 . ——fe
T 0% - 5
E SO% T Bl Bl ] 2. B ] B ] 2. ] ] B
& 40% : —F
30% 2
20% +
10%
0%
R | L ’ R | L ‘ R|L|R|L|R|L
G1 G2 G2 G4 GS G1 G2 G3 G4 GS
1st 2nd
Fig. 3. Variation in sands composition, silt and clay grain size of sediments in the study area.
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HEo] $AIS shdlA SandE AlE3)ste] 7R

W 2 ARAME F-2te] whEh PR E ]
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HHEL ), Ontario 3737]F 2 Org-IndexE ©]-&

sto] ksl th(Fig. 6).

T2 X3, AT o] AA(18.9°C, 18.8°C), 4
1171(20.1°C, 19.8°C°C), &HF7](17.7°C), 71H+#+& A
Al (17.4°C), “$9t71(19.7°C), sh71(15.4°C)Z2 e}
T ek S Bolnh ey s G
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Fig. 4. Concentration and water quality guidelines of temperature(Water and Air), DO, pH, ORP, TOC, TN, TP, WQI-Index
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Fig. 5. Distribution of organic and nutrients concentrations in water quality and sediments.
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Fig. 6. Concentration and sediment quality guidelines of IL,
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Table 4. Spearman correlation coefficient among the sediment parameters

Silt+Clay (>63 pum) VFS (63~125pm) FS (125~250 um) MS (250~500 pm) CS (500~1,000 pm) VCS (1,000 pum <)

Ist 2nd Ist 2nd Ist 2nd 1st 2nd 1st 2nd Ist 2nd
IL(%) 122 =378 610 111 598 422 683" 644™ —415 -511" —640 —.689"
TOC(%)  .188 —022 212 289 127 333 588 289 —115 -244 -588 -333
TN(mg/kg) 042 —.111 382 280 394 333 685" 378 —261 —422 —697 —422
TP(mg/kg) —-.079 —289 418 .11l 442 422 867 556" —455 —422  —758  —.689"

**p<0.01, *p<0.05, VFS(Very Fine Sand), FS(Fine Sand), MS(Medium Sand), CS(Coarse Sand), VCS(Very Coarse Sand)
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Table 5. Spearman correlation coefficient among the sediment and water parameters.

TOC(mg/L) TN(mg/L) TP(mg/L)
1st 2nd 1st 2nd 1st 2nd
SW BW SW BW SW BW SW BW SW BW SW BW
IL(%) 269 196 -.146 261 207  .140 139 018 266 239 067 195

TOC(%) 474 158 -304 049 636" 503 —.067 —.115 675" 640" —091  .097
TN(mg/kg) 492 334  -207 .116 612 442  —103 -200 .669° 610 —127 —024

TP(mghkg) 511 462  —-140 207 418  .188 030 —139 401 299 018 109
**4p <0.01, *p<0.05 % S.W: Surface Water, B.W : Botton Water
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