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Assessment of Water Quality Environment and
Condition of Eutrophication

Focus on Jungrang and Tan stream
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Abstract

The purpose of this study was not only to assess the water quality, but also to
know the condition of eutrophication on 10 sites of Jungrang stream, 8 sites of Tan
stream every month from February 2011 to December 2011. The results showed that.
the average pH was 7.7 to 8.4 and DO was over 7.5 mg/ ¢, which satisfied the living
environment level Ia, which is “"VERY GOOD”. The concentration of pollutants was
high, during the dry season, but was low, during the raining season, and increased a lot
at downstream because of effluence from the sewage treatment center. The average of
BOD was 3.9 mg/ ¢ (living environment level III) at Jungrang stream, and 5.3 mg/#¢
(living environment level IV). The average of COD was 7.3 mg/#, at the Jungrang
stream, and 9.0 mg/ ¢, at the Tan stream, which satisfied the living environment level
IV. The average of Total Nitrogen(TN), Dissolved Total Nitrogen(DTN), NH3-N, and
NO3-N were 9.994 mg/ ¢, 9.590mg/ ¢, 2.110 mg/ ¢, 4.964 mg/ ¢, respectively, at the main
stream of the Jungrang stream, and 8.537mg/ ¢, 8.184 mg/ ¢, 1.552mg/ ¢, 4486 mg/ 4,
respectively, at the main stream of the Jungrang stream. The average of Total
Phosphorus(TP), Dissolved Total Phosphorus(DTP), PO,-P were 0.598 mg/ ¢, 0.489 mg/ ¢,
0.228 mg/ ¢, respectively, at the main stream of the Jungrang stream, and 0.584 mg/ Z,
0.511 mg/ ¢, 0.233 mg/ ¢, respectively, at the main stream of the Tan stream, which
satisfied the living environment level VI. The average of N/P ratio was 28.1(11.1~46.3)
at the main stream of the Jungrang stream, and 16.2(15.4~17.8) at the main stream of
the Tan stream. Since the ratio is sufficiently high, over 10, it is assumed that P, rather

than N, made a role as an important control factor for phytoplankton formation. The
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correlation coefficient of BOD and COD at the Jungrang stream was 0.768, which was
higher than that of the Tan stream, with 0.742. The correlation coefficient of COD and
TN was higher than that of BOD and TN, while that of COD and TP was lower than
that of BOD and TP. The concentrations of TN, DTN, NHs-N, NOs-N, CI', SO.%, DO,
Water Temperature, EC, DTP and PO4P were high during the dry season, while
concentrations of SS, BOD, TP, and Chlorophyll-a were high during the raining season.
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Table 1. The locations of sampling sites

Stream ) ) World Geodetic System
No Sampling site - -
name False Easting False Northing

J1  Sangdogyo 204508.721 465186.865

J2  Dobongcheon 204455.275 464422350

J3  Between Dobongcheon and Danghyuncheon 204343.621 463799.388

J4  Danghyuncheon 205321.126 460026.025

Jungrang Jb  Wolgyegyo 1 205574.068 459243.650
J6  Mukdongcheon 206438.477 457382.554

J7  Uicheon 206242.407 457155.819

J8  Gunjagyo 206387.412 451173.697

J9  Cheonggyecheon 204603.707 450724.976

J10  Jungrangcheon downstream 202745.415 449518.725

T1  Daegokgyo 210845.735 441017.493

T2  Changgokcheon 210862.273 441189.473

T3  Between Changgokcheon and Jangjicheon 210349.642 441882.021

Tan T4  Jangjicheon 210395.415 442061.541
T5 Gwangpyeonggyo 209567.962 443273.236

T6  Tancheongyo 1 207324.291 444551.838

T7  Yangjaecheon 206508.446 444307.098

T8  2Tancheon downstream 206036.958 445937.331

Fig. 1. The sampling sites.
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G713 E A 40 mL FElgl, o3eha 2o 4 jEt
F&2 AL 8719 77t Agate] ofo]sut o
gol WAHE frAstaA APHE o]Fdto
ZAANE A AEHAT 1. TEEMAN Y "®o}
1) &2 (Water temperature)
3. EAMdHY 3 BN7|7| 7F ZAAR Y] 28 F 20 YERAATE 29
B Ao £H0dFAATE(8)e wat & A Mste SR e BR aEa 59
Aahgm wA)E e 2, S 34 2F olg el Hioln AL (29)0l
1) 9%¥9F, #lE, At ABS : UV-Visible Aol 12 wsh= dEH0)X a4 =
Spectrophotometer (Thermo evolution500) I YEY oA5H 9 ZAlA = A AH oA
2) BOD : Diaphragm electrode(Thermo scientific ~ HlI&=% & 25 Bt 22v A&H(2€)
orion 4-star) T3] Afolls JIAAAA 75Tl 3t
3) A R7IsEd, 1A 5 f1EE A A vrolx] JBAHE 3.2C, & FFA
Gas Chromatography and Mass(Agilent 6890 1 J10#31& 9.2T% Zopxlnh. o= AT
Series GC System and 5973 Network Mass (16¢) Fit7]o] -0.5Co|H B 7= &
Selective Detector) drs g2o] dopAnrt T S AE M
4) 5% 9 ¥)$¥% 5 ICP(Spectro ciros) st gl A Tl 227 A o WRE 9
5) ¥-710) 24 : Jon Chromatography(Dionex o +@d3% sHiAlFol Eobxithal F4€
1CS-2000) gl e Agole TIAAAA 10.5TAL 3t
6) 42 : Mercury Analyzer(NIC SP-3D) shiA A srobA THAAS 7.2THT 22
7) Z% : Algae lab analyser(bbe moldaenke) B3l sHQl TeAIFA 11.8CE YA =olAl
i, @ AR T8AAS 9.8TE Hrobxl
Table 2. Water temperature at each sampling site (Unit : C)
MontSite J1 J2 J3 J4 Jb Je Jr J8 J9 Ji0 T1 T2 T3 T4 T5 Te6 T7T T8
2 7.5 77 3.0 5.5 32 1.1 92 105 09 87 42 72 11.8 6.0 9.8
3 11.5 11.4 10.3 10.6 11.7 9.3 13.2 13.1 7.5 120 9.4 11.1 127 10.3 12.4
4 15.2 15.4 14.1 13.7 13.6 134 17.3 16.3 11.3 16.4 12.1 15.3 169 11.5 17.1
5 18.9 22.1 19.6 194 20.2 18.7 19.5 179 20.3 20.0 17.2 20.2 188 19.9 20.0 19.0 20.2
6 24.9 25.9 256 25.6 24.8 239 249 235 22.0 22.8 22.6 23.1 23.0 22.4 23.7
7 21.7 22.6 21.7 229 21.8 21.6 20.5 21.7 234 23.6 21.8 21.0 21.8 21.6 21.4 22.3 20.9 22.3
8 24.3 24.2 244 252 24.1 251 24.1 25.0 25.6 24.5 23.8 24.8 23.6 24.8 25.1 23.4 25.0
9 22.0 21.6 20.7 20.1 18.8 20.5 19.2 20.1 22.7 23.5 19.1 22.9 20.0 22.0 22.7 18.6 22.0
10 15.6 16.8 149 16.1 12.8 12.7 13.3 155 18.8 17.5 12.9 17.8 145 16.1 19.2 14.8 17.8
11 14.7 14.4 12.6 13.1 11.2 13.3 16.9 17.2 12.4 16.2 14.2 14.9 16.8 13.7 16.4
12 10.0 99 95 88 49 47 73 81 129 13.1 9.8 11.7 6.8 9.7 125 8.7 12.2
Ave [16.9 224 17.1 16.1 16.4 16.4 17.0 15.4 155 18.7 18.3 14.4 17.8 154 16.9 185 15.6 18.1
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Table 3. pH at each sampling site

2) 4ol 25 = (pH)

He 54 dojues BE 318
’“X‘tﬂﬁ}fﬂ] e A E2A GG A7 2
kAo AEEG 7|5 BBl M5H°] 6.5~
|3 1 o]3} BFL 6.0~8.50]ck A <

34 7‘01 7 1~8.4% apre] A&st
S 4l J8, J9, 5Eel
J2 JS J4 J5 J7 J8, J9, 64ol J4x1He] 7]
A9 8.55 oAl ©3l2 beol T4A A
A 9.9% M =A ARSI Tddll = OiRE
o AFol A pH7} WAl ZAE QAT o= 3ol
FAMA okl Fevt Fe| Paz AFA
o] ZAolAA zFel o] T WA, ol
D) v e 2RE QxADYe BEgd
fo] ooz Q= CO= Qi"]iﬂﬂ ] £

7]

nZi o Fl“l >(r1j

! st
ol
ol3

6_]
q

8.
3
87

_,F:MmFQJJN

e
T
rlr
Flil

pH7} S7kd Ao® Atgdn. gl Teds
A AH(FFA 5, B 69)H Z9-(3Y 115
mn) &) FFO R fEFo] FrFetAA e 2[RIt
stz AA ek pH7F " Aow 4
e},
3) MI7|MEE (Electrical Conductivity)
A7NAEEE Q77 g8 A% AEE UE

J9 J10 T1 T2 T3 T4 T5 T6 TT T8

MontSIte JIJ2 J3 J4 J5 J6 JT J8
2 |82 81 84 81 8.5
3 |77 76 7.8 1.7 7.8
4 |84 85 87 83 8.6
5 |85 93 87 9.0 86 9.0 9.0
6 |81 79 87 1.9 8.4
7 172 75 78 74 73 T4 13 715
8 |79 82 83 79 82 81 19
9 |84 82 84 82 83 81 86
10 |82 81 83 80 81 79 84
11|80 8.1 82 82 7.9
12 |80 80 7.9 79 77 17 74
Ave |81 84 81 83 80 79 80 82
Max |85 9.3 87 9.0 86 83 9.0 90
Min |72 75 76 T4 73 74 73 74

87 179 82 83 81 82 81 79 83 79
81 176 73 176 76 77 75 75 76 176
88 81 80 81 81 80 79 79 81 8.0
87 81 82 82 81 99 81 81 82 8.1
81 76 175 78 76 79 78 76 76 74
73 7.2 73 173 74 75 73 73 75 74
85 74 83 81 81 85 82 79 81 179
87 82 82 77 76 76 76 75 77 1.7
83 7.8 83 82 80 80 80 80 80 82
80 78 76 T T T8 TOOTT O OTT T
80 76 76 82 77 78 76 76 75 76
83 78 179 79 178 81 78 7.7 78 18
88 82 83 83 81 99 82 81 83 82
73 72 73 73 74 75 73 73 75 74
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Fig. 2. Variations of Electrical Conductivity in Jungrang stream & Tan stream.
B oz YA B BRY AAEEE  BHERE 495E S §E04 BRrEs
a7 20 YER %%xdsq Agols ANAE JAANA 11.85me/L, JIAF 9.93 mg/L, T4AH
o) Fgho] ARl JIAHNME 362.2 pS/em 10.5mg/L, TTAH 10.29 mg/LE EF R} 22
Rar, frakslar J8XA 357.6 uS/cm, LI TEE HYoy T2X4d2 9.0 mg/LE A
A9 J10AH 451.4 pS/emZ2 =& & Bk, oh T2AAHNA 692 4.5mg/L 7P 3 F
B Aol AR TIAMAA 4078 pS/em 28 BYAT 2AF 81 BFIL o AEHEE
AL, fratetHAl THAA 377.2 pS/em, T6AH %91 4mg/L oA o]ithil). 2o

424 pS/en=E oAb SRR T8AIF A
413.2 pS/emel & Rk gl 247190 6
ol SAAH AA7F 7V =& ghe vEien,
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b) M= AMAa @72HBiochemical Oxygen

Demand)

BOD= 59 #7l1=dol v 2714 A

mT

a9 49 Yebith F93e BOD Hifgh
3.9 mg/Li M5+ (HF)ol9a,
53mg/Li Vo3 (FuE) otk 24 5(12)
| AE Avbel] wEd T dF9l sl
]7<4°1]/‘1 19999 10.9mg/L, 2000 14.9 mg/L=
A o, ol AL A= J8A|H 3 3mg/L,
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o AN FFd FUELS EAE AL
Q
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stol sedoR ol Asshed 2asE A
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oty ey RS
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o} oAbl M= SR T8x 4ol 8.8
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Fig. 3. Variations of Dissolved Oxygen in Jungrang stream & Tan stream.
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Fig. 4. Variations of Biochemical Oxygen Demand in Jungrang stream & Tan stream.
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R |
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4 &9, POLPE %%xd #7F 247t 81.8%.,
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Fig. 6. Variations of Nitrogen in Jungrang stream & Tan stream.
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Fig. 7. Variations of Phosphorus in Jungrang stream & Tan stream.

Table 4. T/N ratio, Total Nitrogen, Phosphorus and Chlorophyll-a average concentrations in
Jungrang stream & Tan stream

Site TN(mg/L) TP(mg/L) TN/Tp CPerePhyllal i o\ img/L) TP(mg/) mnyp  Chloreehslla
(mg/m?) (mg/m”)

JI 9369 0496 22,9 2.1 1 8.627  0.634 155 2.5

J3 9112 0442 951 3.0 TS 8.065  0.592 15.4 2.0

J5 8734 0341 352 1.6 T5 6787 0.453 16.5 2.9

J8 7487 0225  46.3 35 T6  9.950  0.599 17.8 2.8

JI0 15270 1486  11.1 2.7 TS 9.956  0.639 15.7 2.3
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Table 5. Fluoride, Chloride and Sulfate average concentrations in Jungrang stream & Tan stream

Site F(mg/L)  Cl'(mg/L) SO (mg/L) Site F(mg/L)  Cl'(mg/L) SO/ (mg/L)
J1 0.164 53.871 34.480 T1 0.185 60.384 35.802
J3 0.135 51.022 32.174 T3 0.156 58.838 36.197
Jb 0.159 50.587 32.190 T5 0.159 55.404 37.538
J8 0.156 50.948 33.080 T6 0.154 61.242 33.895
J10 0.178 61.994 32.065 T8 0.157 62.221 36.030

Table 6. Suspended solids average concentrations in Jungrang stream & Tan stream (Unit: mg/L)

J1 J3 J5 J8 J10 T1 T3 T5 T6 T8
Ave 12.7 19.5 12.3 7.8 11.3 6.5 7.0 9.4 8.5 7.0
Max | 266 746 59.8 128 2.2 14.4 180 232 216 16.0
Min 2.2 2.0 2.4 3.2 2.4 1.6 1.2 2.0 2.4 2.4
9) 7|Et g=o] Aoyl SPSS 17.02 A3l Pearson's
nomA PRETE ZeHER BHEE 2 correlation analysis® 2A 83T},
A 2A1E A9 ¥ 69 2o 3 e THAEFS} SHEF 7 57 A ke
NE Ta(M9ES)ERY 2B me/Lolats 50% & LS 2A A5 55714 e As o83t
TR uXE 2YAERe] WEEt 12 Tme/L, Sud A 24 AHE £ 7, % 8 UEh
SARFY BEFEE TTmg/l, otk A B AT TRAS) A It oMY w2 wde
(12)0] zAke 200009 Zabd AEuAz 8.1  FTEY $A4e 7P 2 ARSI
mg/L. B3R AREAANA 101 mg/L=y,  2EE DINSZ Pearson @ F8AF r&
oM AL A= 22 R0 J10XAde] 11.3  0.9780]a, NH;N(r=0.868) ) COD(r=0.816) »
mg/LE Thh Z71etgon, eels Tgxde  Cl(r=0.652) ) BOD(r=0.632) ) F(r=0.589) )
T0mg/LE FolRT. AL sRgasz & TPG=0574) ) PO-Pr=0507) ) DTP(r=0.485) )
29l ZaA AWAA FE = oA oldle]  EC(r=0.462) ) SO/ (r=0.416) w=o= 49| 4

S7heE Ao R Abm T

shde] Ak ARES 7E T F55(Hg, As,
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Aok f710l B AEEAE AFHA ot
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Table 7. Correlation coefficient between water pollutants in Jungrang stream

Vailes TN DIN NEN NoN F f  SOF g DO BOD 0% s§  EC Choohila COD TP DIP PORP
™ L0

DIN 098" L0

NHAN 08687 0847 1000

NOAN 0319 03677 0557 100

Foo0589" 0597 0497 0.09%5 1000

CF 0652 063" 048" 008 05417 1000

SOF 04167 0447 0251 0006 0.891° 0817 1000

H 006 0216 0213 014 024 0256 0290 1000

DO 0147 013 0107 0181 0182 0271 0412° 034 LW

BOD 06327 05T 04847 0238 0403" 07007 04147 006 -0.062 100

VAT g5t 0507 45T 006 0T 04UT 0617 00 06T 004 100

SS 0260 -0.28° -0.8M4° 0.275° 0143 -0.067 -0.079 0.281° 0.090 -0.060 0.217 1000

BC 0.462° 04397 0.212° -0.014 0286 06707 0.420" 0.008 -0.209 0647 005 -0.124 1000
Chahla 0.002 -0.001 -0.087  0.042 0155 0.3 0129 0147 0081 0125 0005 -0.011 0245 1000

COD 08167 0.72° 0.699" 049 05677 0.660° 0346 -0.058 -0.020 0.768" -0301° -0.127 04727 -0.015 1000

TP 05T 0514 04117 0007 0.3667 03707 0075 -0.224 -0.294° 05917 0.021 -0.024 04707 0.041  0.589" 1000

DIP  0.485" 0.430" 0.306° 0207 0297° 0307 003 -0.231 -0.316' 0.50" 0089 -0.009 0.460"  0.078  0.466" 0.986" 1000

POP 05077 0.460° 0.341° 0184 033" 0296 0.035 -0.221 -0.288" 0.526" 0.071 0.004 04407  0.063  0.483" 0.984" 0.991"  LOW

*p(0.05, ™ p (001
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Table 8. Correlation coefficient between water pollutants in Tan stream

Vaidbls TN DIN NH-N NOsN F O SO® pH DO BOD e S EC CHuohlla COD TP DIP POP
TN 1000

DIN 09" 1.000

NHN 0.853" 0.858" 1.000

NOsN 0188 0178 -0.171 1.000

Fooo0.284° 0.301° 0201 072 1.000

CI' 06637 0.663" 0.402 0.373" 0.266° 1.000

SOF 0020 0.012 -0.025 0136 -0.005 0.512° 1000

pH 0028 0.027 -0.137 -0.022 0.327° 0.134 0090 1.000

DO 0165 0180 0195 0018 0223 03527 0.418” 0.468~ 1.000

BOD  0.616” 0.607° 04307 -0.001 0.120 0566 0.025 0104 0.109 1000

DALer 0597 -0.603" -0.605" 0.025 -0.207 0687 0.462" -0.0%5 -0.385" -0.408" 1,000

S -0457" 04537 -0.387 -0.019 -0.039 -0.640° 0.245 -0.138 -0.245 -0.336° 0.572" 1.000

EC 0109 0.09 -0.102 0.377° 0.037 0.388" 0.080 -0.230 -0.445 0066 0.202 -0.235 1.000
ool -0.126 -0.146 -0.180 0126 -0.129 -0.19 -0.108 -0.021 -0.215 -0.079 0.271° 0.003 0.178  1.000

COD  0.847" 0848 0695 0082 0.251 05707 -0.081 0.015 0.006 0.742" -0.371" -0.340° -0.201 -0.136  1.000

T-P 05217 05017 0.284° 0.421 0277 05647 0.314° 0174 0323° 0.436" -0.521" -0.231 0040 -0.105 0.313"  1.000

DIP  0.423" 04017 0.167 0.466" 0.248 0.537" 0.332° 0.185 0.307° 0.378" -0.471" -0.213 0.056 -0.105 0.209 0.988" 1.000
POSP 0.383" 03627 0.041 0462 0.215 05037 0.344° 0191 0346 0.321° 045" -0.176 0026 -0.111  0.158 0.979" 0.992" 1.000

*ip<0.05 " p<0.01
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Table 9. Characteristics of pollutants discharge from Tan stream during Rainy and Dry day

BOD Water

Site T-N DTN NHsN NOs-N F° Cr S0~ pH DO temp. SS EC  Chlorophylla COD T-P  DTP POs+P
T1 8.4 5.5 1.6 0.7 02 531 271 8.2 7.8 375 14.5 66.5 300.0 7.6 8.4 2.3 0.8 0.4
T3 7.2 5.0 1.5 0.9 02 51.0 260 179 6.9 332 13.9 1156 280.0 5.0 8.9 1.8 0.6 0.3
Rainy
day T5 6.7 4.2 0.5 1.4 0.3 498 2715 7.9 7.4 318 13.9  202.8  276.0 7.2 1.7 15 0.4 0.2
T6 9.7 7.8 2.4 1.2 0.2 56.0 283 7.8 6.4  39.6 145 1256  317.0 10.7 9.8 1.3 0.6 0.3
T8 8.1 5.3 1.3 0.5 0.3 54.1 276 8.0 50  32.1 4.2 279.6  302.0 7.0 7.5 2.1 0.5 0.2
T1 104 102 1.9 44 02 59.1 336 80 8.9 5.9 16.3 10.8 370.0 1.0 9.9 1.2 1.2 0.6
T3 10.1 100 2.6 4.2 02 586 338 81 8.7 6.4 16.4 8.4 364.0 1.3 9.4 1.2 1.1 0.5
Dry day T5 8.4 8.3 1.5 3.9 02 57.0 353 7.9 8.7 4.9 15.3 6.8 349.0 0.4 8.3 0.8 0.8 0.4
6 13.6 135 29 6.8 02 669 3.9 19 7.9 5.9 16.9 15.6 407.0 1.8 10.7 09 0.8 0.4
T8 128 120 26 6.1 0.3 66.5  35.3 8.0 8.1 5.7 17.1 8.4 400.0 0.3 9.9 0.9 0.8 0.4
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