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We analyzed the overall pollution states within the lake hyangho. From the point pollution source, pollution
loadings of living wastewater were more strong than excretions and livestock wastewater followed with
pig>korean beef>milk cow>dog>deer. Non point pollution source was 475.4 kg/km? - day, relatively small than
point pollution source. Sediments in lake hyangho represented that rate of water content was 44.4~63.9%, pH
was 6.73~8.06, COD was 19.7~73.3 mgO,/g dw, Mn was 0.050~0.168 mg/g dw,, Fe was 0.918~1.470 mg/g
dw. Water qualities in lake hyangho showed that pH was 7.9~9.0, BOD was 3.1~6.8, COD was 6.4~15.7 mg/
L, DO was over 7.5 mg/L, conductivity was 6,348~23,415 uS/cm. Specially T-N was 0.548~0.967 mg/L and
T-P was 0.027~0.061 mg/L. These materials conformed to 3 level as water quality class and generated eutroph-
ication. It is necessary to improve the water quality in lagoon. So we will continue to study the overall impacts

around lagoons in the eastern coast.
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Fig. 1. The map showing survey sites for examination of water qualities and low soil in the lake hyangho
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Table 1. Estimating Units of Pollutant Loadings in Livings and Excretions

Estimating Units in Livings (g/capita/day)

Estimating Units in Excretions (g/capita/day)

BOD T-N T-P

BOD T-N T-P

50.7 10.6 1.24

0.45 0.8 0.8

Table 2. Estimating Units of Pollutant Loadings in Livestock Excretions

(Unit: g/head/day)

Items Milk cow  Korean beef Horse Pig Goat - Deer Dog Poultry
BOD 556 528 259 109 10 18 5.2
TN 161.8 116.8 77.6 27.7 5.8 8.4 1.1
T-P 56.7 36.1 24.0 12.2 0.9 1.6 0.4
Table 3. Pollutant Loadings of Point Pollution Source (Unit: kg/km? - day)
Items Jumunjin gy TN TP Total
town
i 1 )
Livings Houselllold population 21,608 195,525.6  229,044.8 26,793.92 ZEH A2 495,660.72
Excretions 9,723.6 17,286.4 17,2864 AR=E Ak
Milk cow 92 51,152 14,885.6 52164  ZE = Ak
Korean beef 1,075 567,600 125,560 38,807.5 AE=E Aika
Horse - - - - -
Livestocks Pig 19,824 2,160,816  549,124.8  241,852.8 AR = A kA 3,773,076.1
Goat - Deer 390 3,900 2,262 351 25w Ak
Dog 566 10,188 4,54.4 905.6 5w Ak
Poultry - - - - -
Total 2,998,905.2 938,618  331,213.62 0 4,268,736.82
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Table 4. Estimating Units of Pollutant Loadings in Lands
(Unit: kg/km? - day)

Lands BOD T-N T-P
Rice field 1.59 9.44 0.24
Patch 2.30 6.56 0.61
Forest land 0.93 2.20 0.14
Site 85.90 13.69 2.10
Others 0.960 0.759 0.027

Table 5. Pollutant Loadings of Non Point Pollution Source
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(Unit: kg/km? - day)

Items Jumunjin town BOD T-N T-P Total
Rice field 3.51 5.58 33.13 0.84 39.55
Patch 5.34 12.28 35.03 3.25 50.56
Lands Forest land 43.78 46.29 96.31 6.12 148.72
Site 1.54 132.28 21.08 3.23 156.59
Others 45.83 43.99 34.78 1.23 80
Total 240.42 220.33 14.67 475.42
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Table 6. Water Qualities in Stream Flowing into Lake
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Hyangho (2008)

Site Month Temp. pH BOD COD DO SS Conductivity Total coli.
°C) (mgL)  (mgL) (mg/L) (mg/L) (umhos/cm) (MPN)
3 6 6.8 4.1 54 11.5 6.6 348 40
4 13 7.1 5.8 7.5 114 12.2 586 70
5 20 7.0 5.6 6.8 12.5 134 486 90
6 17 7.2 5.5 74 13.7 21.2 858 180
7 22 6.4 4.7 6.8 12.5 7.5 724 130
A 8 27 6.8 4.3 6.3 10.4 11.7 683 350
9 28 6.5 3.2 6.9 124 6.4 768 340
10 14 6.6 3.7 74 12.7 7.6 568 180
11 13 7.0 4.8 6.2 13.3 4.8 432 260
12 4 7.2 4.3 5.7 12.5 114 734 160
Avg. 17.8 6.86 4.60 6.64 12.29 10.28 618.70 180.00
3 8 7.1 2.5 6.4 12.5 3.5 458 60
4 15 6.8 3.4 8.6 11.3 10.2 634 80
5 24 6.9 3.3 7.2 124 12.5 516 120
6 15 7.2 41 8.6 10.7 23.4 2315 240
7 24 7.3 33 6.2 9.8 6.4 1354 160
B 8 28 6.5 34 53 8.9 10.6 1035 870
9 25 6.7 2.1 6.7 11.7 5.8 768 460
10 17 6.8 33 5.8 12,5 6.2 635 210
11 12 7.1 2.4 4.6 11.6 5.7 385 320
12 3 6.7 2.7 5.5 10.5 10.1 876 260
Avg. 17.8 6.91 3.05 6.49 11.19 9.44 897.60 278.00
Table 7. Pollutant Loadings in Stream flowing into Lake Hyangho
Site Flow velocity COD SS TN T-P T-N/T-P
(CMS) (kg/day) (kg/day) (kg/day) (kg/day) =)
A 0.032 12.326 46.478 12.476 0.646 19.3
B 0.024 11.377 23.475 2.156 0.364 59
Avg. 0.03 23.703 69.953 14.632 1.01 -
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Table 8. Inflow Loadings in Unit Area of Lake Hyangho

Year COD SS T-N T-P T-N/T-P
(kg/km? - day) (kg/km? - day) (kg/km? - day) (kg/km? - day) &)
2001 3.570 14.235 2.092 0.058 35.878
2002 7.711 71.003 1.433 0.177 8.102
Avg. 5.640 42.619 1.763 0.118 21.990
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Table 9. Rate of Water Content and Nutrient Concen-
trations of Sediment in Lake Hyangho

Water Organic

Site Content matter coD TN T-p

(mg0Oyg dw)(mg/g dw)(mg/g dw)

(%) (%)
1 60.4 6.6 19.7 0.66 0.85
2 444 51 59.3 0.75 0.61
3 46.9 6.5 73.3 0.88 0.72
4 639 6.8 41.1 0.72 1.32
5 55.0 7.5 61.3 0.64 1.00

Table 10. Elution Experiments of Sediment in Lake Hyangho

(Unit: mg/g)
Site Cr Mn Fe As Cd Pb
1 0.001 0.050 0.918 0.001 0.000 0.005
2 0.001 0.087 1.120 0.000 0.000 0.005
3 0.001 0.100 1.241 0.001 0.000 0.007
4 0.001 0.069 1.470 0.000 0.000 0.004
5 0.001 0.107 1.018 0.001 0.000 0.008

7F 0~125 um?! silt 2 coarse siltZ ©]FoIA AR
ok o] B g F2dME dR=I7E 2
Uebgtetl ol Ade] 4Rl frlEeld wA
= 9 A= AHETE 2HdAT Bel ExEe] U
Bt Ao 2 s|MEr).

pHe| 7% 6.73~8.06°2 HM3}o] Zo] Zx] Uit}
COD2| 7% 19.7~73.3 mg0,/g dw= Blwa & gho
2 A o)AS F2 vl e sl #7]
ol 3 Mo g fEHe Ao] A fFoort
Y fFdEHe f7leo] santgel] Jdgs sl &
FaEo] Hmah S o] Tambeel] HEAEo o
Bt Ao verE.

AAY f71E TS et 64%°1H, TR f‘é&

0.90 mgP/g dwelxl, Fdie Ht 0.73 mgN/g

veRgTh F10) sl F24e] 735 7 X3 tﬂﬁ}
Zo] A Ut YntHo =z AFE A7 9]
0]%5S FX5K= driving forceZ A AL 749} 4%
Aole] ¢l st wETh, g Q1 FE7F S
FTHE Apelle AHERS] <l olFo] WAsh Ho
2 FAOAM HEA SFEEC] AEHA HEsE
olgl FELE JAPIFES ZAAAITHH A2 HE
?1¢] &=o] dold = vkl A Utk AHe] &

4943, Cr As, Cd, Phs2 79 §&5A op
stem, 7S 0.050~0.168 mg/g dw, 2L 0.918~
1470 mg/g dw= A=) Fado] Fdd A3
2 Qe A= &= FeE AL HUh

T W

FAES AEEE dielEs) Y[ o

2 Bl B8 A7E Table 113 1290 YeRAS]

ok &5 5424 pHe 79~9.00% FAEACH,

915=¢] pH 6.87 s ¥ pH7} tiAlZ Eolxl A

= & F Stk oA Fost e AMEe Hest
o)

F7h 4ol o] s <lsh ol T R} &

ofr
==

o



Ze4S el Aoz sdEh

BOD:= 3.1~6.824 2~45FS Yell=d], 3¥€9)
£ 34mglelet 4¥ddE 6.8mglEs H9d] =
A Y=t oA AdF R 55 m2EC] A
AY8] Ball=A o] ofslx|o] BOD7F =4 ekt
Aoz Holth CODE 6.4~15.7mg/Lo 22X 45

A F9% Uelsth, RE ZAPIN FAEHE 4
=3Folal2 e on, 3~62S 10.0mgL ooz
A 59 £AL YA 9

el 560 kgkm?-yelS B o, A%S

Au % | HHA s gellr eA=e] thF Sal
Aoz AZEARE, frids A, BRI COD
7} 6.64 mg/L 2 649mgLE B W 45H5 T%

93 1}
B 2E 2 5 gtk & 2Fwe] CODEAC] £
5o} Fafe] FHHAN 0] FEst F7}
e Re B % ok

|2 FHD0)X dAZ A 717 7.5 mg/l o)
=M 135 $3E e Uitk FREDHE)L
4~6%, 899 WA T ghe ehhEd olzle
4~682 YN Qs FF0) HEsk Fhe) WE
olm, 89| Bt 712 EAHEC] WSl ek

AN SRR R AdkEh AR EE 6,348
~23,415 pS/cmzA] Auk F40) vl H& FAE U
B gioh 5= HEEA e @7t 4o 9l
= 71Fsol7] Wl sl dEel Bol =] o
7] WEo® FE) m%&%ﬁt 99%F 7MY =2

TEEA B3 A 130

o

T3 A )
km? - day7} ﬁg,kﬁ A= 2
1.763 kg/km? - day=3%] o] 8559
Al o] ofsle Zlo= dAdtHT) §714 A4t A
sl¥]o] ARYoPd-AE sz, H AR 7101A
0.087~0.153 mg/L2A 5% 0.12 mg/LE JJeRHL
A= FoE A o] AEH oz AR FYH
VS & Uk olAAIAARYE AtelE o]
AR EE AL FEE 0.248~0.537 mg/LEA
B+t 039 mgLE et THAEEE 0.548~0.967
mg/Lo = UEREon ehmuold A vt 0.087~0.153
mg/Le]al AhHdAAe] F&rt 0.248~0.537 mg/L=
14.5].1;,}1:]. o];j_‘% 6‘k§o1]}\—] zl/\g] Z_ZH “B‘ﬂEHtH ;_H
H&S B {71447 it AR e Ale
2 Yehydth $244 40 FEE 0.315~0.634 mg/L
2A B 047 mg/LS JERAITE o]RAS 244 0.73
mg/Le] ¢F 64.4%°) A= o2 5 Sy
ol F S VA F om Rggsite o

o)

éi 938,618 kg/
A7} Faue)

al

IOJ

= [ =

9 Folo] FEE 0.027~0.061 mgLowA B
l'r:.
[s]

0.0410 mg/Le] F=& FAEAEH FEA5Fo2E 3
Swol sldste Fdol, 54 ksl AFHA
FEFS PR Btk e T-P edF-ateol

11030 MPNe.2 Yehdet], ol& 7~8¥% F7HHol  kgkm¥day)o-2X ©lE 29 8&5E A -
AR dee i *Li HolTh ¥ A ofEAlE Row »&%&JE}. 82599 rE
3ol ¢9lo] FHE £l A T+ 0.548~0.967 0.003~0.021 mg/L24] H 0.010 mg/Le] =5
mgLE YEPRe™ HEe 0.730mg/Le] =5 Ee  EMISIEY o)A F19] 25%°) sk dolt) &
Table 11. Results of Examination of Water Qualities in Lake Hyangho (2008)
Month Temp. pH BOD COD DO SS Conductivity Total coli.
) (mg/L) (mg/L) (mg/L) (mg/L) (uS/cm) (MPN)
3 7 8.2 3.4 10.5 11.5 5.6 6,348 80
4 12 9.0 6.8 11.6 10.5 14.5 7,958 60
5 21 8.4 5.2 94 10.6 16.8 8,624 150
6 18 8.8 6.4 15.7 11.2 43.5 19,562 3,150
7 28 8.6 54 8.5 8.7 74 20,123 250
8 30 8.3 4.2 7.9 9.8 17.8 23,415 1,640
9 26 8.2 3.1 8.3 104 7.2 8,432 11,030
10 18 8.6 4.4 7.8 11.6 8.8 8,246 500
11 13 7.9 3.5 6.4 10.5 8.2 8,067 2,600
12 5 8.7 3.8 8.4 12.7 15.6 11,037 310
Avg. 17.8 8.47 4.62 9.45 10.75 14.54 12,181 1,977
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Table 12. Nutrient Concentrations in Lake Hyangho (2008)

Month T-N NH,-N NO4;-N Dissolved -N T-P Dissolved-P Chlorophyll-a
3 0.758 0.135 0.335 0.435 0.038 0.004 21.3
4 0.645 0.137 0.338 0.525 0.058 0.007 78.6
5 0.678 0.098 0.427 0.516 0.046 0.006 17.4
6 0.784 0.113 0.434 0.627 0.038 0.005 46.8
7 0.834 0.087 0.537 0.438 0.054 0.021 27.6
8 0.625 0.135 0.367 0.315 0.046 0.013 163
9 0.548 0.096 0.248 0.346 0.038 0.004 145
10 0.816 0.104 0.367 0.527 0.027 0.007 17.4
11 0.967 0.153 0.448 0.634 0.061 0.005 23.4
12 0.675 0.137 0.364 0.384 0.035 0.003 495
Avg 0.73 0.12 0.39 0.47 0.04 0.01 31.28
EFALET §E5R9] Hgo] W A2 AAEel 9 o] Ad Btk o7 T-PY ¥ 7P H2 A
AaEde 92 B8449S & vEy JH8e 02 YeRAINE T-P= FggsHdo] vl st &
El7] wjiEelth EREZa0 T 145~786mg/  FORE FES o3t A F e 88le] w7 wiE
Loz 4t 3128 mg/le] s=5 Uetdlen, 53] o fYS AHFHOE FA steof gt
490 786 mgLEAN =& S U RS 2 $ 3. &% A- FFEE 444~63.9%F ZAIEA L
Atk AL FY 7N o] TR HA et = H pHeO| A 6.73~8.062% Ws}Fo] AA] eUrt.
zAo 7 wokEr), COD9] 7% 19.7~73.3 mg0y/g dw= EA &3]t} o]
AE COD7F #A] Yehd AL 52 vl oz <l
4. A = 3 f71EC] 35 WoR fEEE Aol Mg, &
Ao ZRE FYEE FrIEC] Sputge] M=,
Foo] FAEANS gotry] fl8ke] foul 29F HesH SHeke EEEES] AR HAEY] ww
st T d, R4, A 29=E A% 4 2 FoZ HRth AH F02 Hd 090mgP/g
I o e AES A dwz AR, FH4e] 79 i 0.73mgN/g
1. AoYdoz AEAE Ao} g FH3 dwoldlth ol HFoddoers Ae8 = Jde %4
of AR, Ageset B eHfalES v otk AH §&4FAY, FEH] A= Cp As,
el B Qo] o3k Ralzko] BODE 20.18), Cd, Pb 52 HAEHA &gkon}, wrke] 79 0.050~
FH4E 1339, 91 154 ¥ B%kor ol A4 0168 mg/g dw, 2] Aol 0.918~1.470 mg/g dw
o o3t g ] WAFo] Fuigoz W] wiEel o] AFE HAULh ole UE ThoME HEEHE WY
Ao AT}, A= EARIA EHE 29 U] FXAoth
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