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Evaluation of Pollutant Load and Contribution of Water Quality Improvement
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Abstract

The pollutant load and the discharge load of Tamjin Lake watershed were calculated, and the
treatment efficiency and contribution rate of water quality improvement facilities installed and
operated in Tamjin Lake watershed was investigated in this study. The pollutant discharge load was
estimated as BOD 696.5 kg/day, T-N 618.2 kg/day, T-P 38.8 kg/day, and the livestock pollutants
accounted for the largest amount. Most of the point pollution sources in the Tamjin Lake basin are
pollutants originating from the non-treated sewage in the living system, and the non-point discharge
load is due to the livestock and land based pollution sources. The average removal efficincy of 13
public (point pollutant) sewage treatment facilities was BOD 83.5%, COD 65.8%, SS 75.9%, T-N 52.2%,
and T-P 51.5%. The water quality improvement contribution of these treatment facilities to Tamjin
Lake water quality is BOD 75.2%, T-N 57.3% and T-P 54.6%. Among the point pollutants discharge
loadings, the discharge load of public sewage treatment facilities accounted for 6.5% of BOD, 25.1%

of T-N and 40.2% of T-P.

Keywords : Tamjin Lake, pollutant load, improvement, facilities, contribution rate
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olol A 7 B WRTE 230 2
AglA AR} 8¢ AU +2
4 g&-2 BOD, COD, S T
I J

2gBAFPHO et LA,

T F99] e 20139 255890l A 2017d
2338 o2 AP o A&EHoF aZ
Aol 9E Aog vehgt. 20179 dTE

ZRtol 7709, B ol 3694,
1997 ol TpEARS TS dR
Z 3= 20134 4,714n} ol A 20173 2,451

Table 1. Status of Pollution Source

o2 9F 48% At Th HA AT
HA AR FFE 20139 2,944vtE] o4 2017
W 2,238vH 2 ZASH T Ve AR E
201313 280,77457l1 4 20173 266,80652 F
2+ sk Hea S 9 wEe 2013
W 41n/9E 20179714 W% gl Aow
Uehton, Exo]g W3 F xS A
R0 " ZUleta Qv ZOE AU

3.1.2. ¢45sa g
2

Table 2= 20173 & E f9o] 29 Yd
A RE S BoFEt 20179 @5 fY
o] whRElEEe BOD 24207 kg/¥d, T-N
953.1 kg/¥, T-P 158.2 kg/¥ o2 A

o, BOD 7|&#o2 7zl A oF 46%, 4
oA oF 32%, FETolA 23%E A5}
t A2 Yelgth cHdEEE 47}

i oA 20134 2014 20154 20164 2017
A Q7D 2,558 2,505 2,527 2,407 2,338
Ha - - - - -
Z4HA gk 4,714 4,909 3,597 3,597 2,451
(F=r A 2,944 2,944 2,238 2,238 2,238
7= 280,774 282,469 270,952 270,952 266,806
A A ¥ A 4.1 4.1 4.1 4.1 4.1
g3 | (/Y | HFus= 4.1 4.1 4.1 4.1 4.1
%l 4.7 4.7 4.7 4.7 4.7
=) 9.9 9.9 9.9 9.9 9.9
EAA Yok 151.9 151.9 151.9 151.9 151.9
(ki) =] 5.7 5.8 58 5.8 5.8
71 e} 20.0 20.0 20.0 20.0 20.0
A 192.2 192.2 192.2 192.2 192.2
Table 2. Pollutant Load Status
o WA FaheF (kg/day)
o8 <24 BOD T-N = T-P
A A 155.7 43.0 4.7
ZAHA 1,749.8 387.7 124.4
A A 0.2 0.1 0.0
Eihed EXA 514.8 522.3 29.1
F2 A 0.0 0.0 0.0
o} G A - - -
A 2,420.6 953.1 158.2
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Table 3. Pollutant discharge load status
v =73t (kg/day)
o< odd BOD T-N T-P
A v Al A H A Al A v A Al
A ZA 24.1 0.0 24.1 | 145 0.0 14.5 1.6 0.0 1.6
SAHA - 157.5 | 157.5 - 81.3 | 813 - 8.1 8.1
2HA 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0
=i EXA 09 | 514.8 | 514.8 - 522.3 | 522.3 - 29.1 | 29.1
FAA 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0
o G A - - - - - - - -
27 24.2 | 672.3 | 696.5 | 14.6 | 603.7 | 618.2 | 1.6 37.1 | 38.8
Se ool MAUARs) A3
= H]89°] BOD 7]& 93.6% o & tRrE-& =}
ASgc, M LRRRFE T 9 EA
A L@ 93 ASZ YEyit
3.1.3. Hi&& sz g

Fig. 1. Distribution of BOD discharge load in
2017 vyear.
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Fig. 2. Distribution of BOD discharge load in
2017 vyear.
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Table 3 2017d &35 F4o o4
HETO]'o’a— E-O:]T‘:E]' 2017 Fﬁbﬂi
9] vj &3l BOD 696.5 kg/, T-N 618.2

A, T-P 38.8 kg/¥ o2 44 =12, BOD
712082 R A F 25%, AerToll A oF
36%, FETANA 40%E AA 3= ALE Y
Elgtth LEUEEE EXAT 7MY B2 4
< AL Qlo, gl E A, A
A, A, FAAIH, EA LFdE ¢l
= AoE ZAFEUT B35 F99 Hod

2 tjFEo] AEA shmAE Tl A
A she Sddoln, vIFEAYEsFo] 2}
A &t= Bv]Eo] BOD 71& 96.5%, T-N 7|&
97.7%, T-P 71& 95.6% o2 HEE =X
St HIALA RS 4 9 EAA
QA 93 Ao Yehdth Figl 3 2¢]
20179 B335 f9d 4 HjE%+= BODS}
T-P o] wj&Rats £ S YA

]E 'rr /] OD HH o}ako 7Lx:,L

fo rlo
12 %

173 1 kg/¥Y, DL 247.8 kg/¥, A5+ 275.7
kg/d ollem, T-P wigisde AT
10.1 kg/¥d, DL 12,5 kg/¥, & 16.1 kg

4 o2 YEsH.
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3.2.1. HHXZAM
2017 712 g% z
AR F 137040 FFAFH AL A
2953 9)om, Fig. 30 vhebd ukst 2
o] ozl 4, 2 & AET
67127k S35 ATk 13 @R =4 A3
AT 9 FFHEAYAL 405 3
2 BOD 27.7 mg/L, COD 25.7 nglL, SS
5 mg/L, T-N 16.803 mg/L, T-P 2.867 mg/L&
AEYOm, Y FFE 4-150.2 ni/day
98 Byt 9T 9 PRF YA
%2 BOD 2.6 mg/L, COD 5.5 mg/L, SS 9.2
mg/L, T-N 6.874 mg/L, T-P 1.233 mg/LZ ZA}
Hdon, F FFe 41592 ni/day ¥9)
g Bt 14 A 9IS 9 §53
AALReF 712)e BOD 841% COD
62.5%, SS 63.8%, T-N 55.7%, T-P 54.0% o=
dehgeh 2 @ 24 A% 9AE Y
U7 Ha-2 BOD 27.9 mg/L, COD 25.9
mg/L, SS 103.7 mg/L, T-N 16.100 mg/L, T-P
3420 mglL® EAELOE, £ AL
-113 nijday 9IS BTk PFF BEG
2 BOD 3.2 mg/L, COD 6.4 mg/L,, SS 5.3 mg/L,
T-N 8.462 mg/L, T-P 1.754 mg/L= ZA}E

=
=2
o
=%

4

i

of oE PN & ol of

Fig. 3. Point pollutant treatment facilities
(public sewage treatment facility) in Tamjin
Lake Basin.

o, BF LS 4~113 ni/day HYS BN
o} 27} ZAbA B71E §9 FE5E AAE
(Fatek 71%)e BOD 82.8%, COD 69.1%, SS
87.9%, T-N 48.7%, T-P 49.7% ©.& v}ebwih.
1, 22 =4 &5 HiE AALELS BOD
83.5%, COD 65.8%, SS 75.9%, T-N 52.2%,
T-P 51.9%% BOD7} 7}4 =1, T-P7} 7}%
A vEsth e, 2215 9 el 94X
g AN AHAA AR EE FHS F THE,
olF ol AMEHI e FH-2> KHBNR(HH
T AE o83 1 EAE) FH
Zo A AFEEI Tk o] FHe] Hit A
&S BOD 79.4%, COD 51.1%, SS 64.1%,
T-N 51.7%, T-P 49.0%°.2 Ebytt),
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BG Ee A0w 2AFA,



1]

=5

38 kS

A -

Mo

°]&

Table 4 Water quality improvement contribution rate of point pollutant treatment facilities

A A= A Al AR w2 A Aeg 2zt
g | oz | ANERE e/ 27 (kg/2) 71e] &%)
BOD T-N T-P BOD T-N T-P BOD | T-N T-P
AR 34.7 10.7 11 26.1 7.3 0.8 76.1 68.4 67.2
e e 12.2 54 0.6 5.0 1.5 0.2 40.5 28.2 28.6
eI 51.0 18.0 1.9 42.3 10.7 1.0 83.0 59.5 55.0
Al 97.6 34.1 3.6 73.4 19.6 2.0 75.2 57.3 54.6
Table 5. Point pollutant discharge load share
e A ERasker A&
g o499 (kg/<) (%)
BOD T-N T-P BOD T-N T-P
AEA 22.4 10.6 11 93.2 74.6 59.3
Z4HA - - - - - -
A A 0.0 0.0 0.0 0.2 0.3 0.4
axz EXA - - - - - -
F2AA 0.0 0.0 0.0 0.1 0.0 0.1
vl F A - - - - - -
FFTAYAIA 1.6 3.6 0.7 6.5 25.1 40.2
AA 24.0 14.2 1.8 100.0 100.0 100.0
3.3.2. 2HYY MujEsi MRS 1. 20179 &X1E 99 2 viEiat
Table 5914 HojZSo] BAs G A 22 BOD 696.5 kg/¥, T-N 618.2 kg/¥, T-P
RS 2RALARAN pRaas 388/l o gEson, cauta
o] A7k &L BOD 6.5% T-N 25.1%, FAATE P w2 e AL Gl

T-P 40.2% o= et Ao nlste] A
YRt Table 59l A HoF%o] &35 f
Ho HujEHetFe tiFE AEA rA
g FYoAM LA, 1 {82 BOD

93.2%, T-N 74.6%, T-P 59.3% o2 Y€l
FF 959 £82 A AAAE A

A A FIL Hsts Zlo] WL A
O F AlgHt
4. 4 B
91E foe oY 24 2 ogRa)
Fe AYHL YAE Ko BX 29 F
Q1 FAANAA A TS AP BES 2
of Thed e ARE AT

2 EAA, AEA, 2UA, FAA I, o}
A 2de gl Aow ZARU.
2 9IS fo9 eue ool 4

27 strmA g TRl A B L]
o, HEAY RS0l AA|sk= HEo] BOD
71% 96.5%, T-N 7= 97.7%, T-P 71&
95.6% o= thFE& AR oH, HIHE
AR S 5 BEAA 24l o3
202 Ykt

3. EHAE fFHo BA29 T FEET
A A 20179 71 137H40] 5 o
o AAEL BOD 83.5%, COD 65.8%, SS
75.9%, T-N 52.2%, T-P 51 9%& LHERSE o1,
AR AHEHE TS & TR °F
KHBNR(HFE< 21 A& o] 83 shrilexig)



HE f9 edFetT 8 FEstrAAd FAAL 7198 B} 39

OH

Hol 57 aell M AHEEH AT

4. G5 FYo A9 T T
Aealdel A 71e&2 BOD 75.2%,
T-N 57.3%, T-P 54.6% ©.2 AHF=qom,
HujEFstd TolA st Ad B
HFohFo]l ApA|sk= WIS BOD 6.5%, T-N
25.1%, T-P 40.2% °.2 YEFST

Al A}
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