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Runoff Characteristics of Pollutants
in Environment-Friendly Agriculture Area
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Dept. of Civil & Environmental Engineering, Jeonnam Porvinical College
*DM Environmental Technology Co., Ltd

Abstract

This study was carried out to investigate runoff characteristics of pollutants in environment
-friendly agriculture area and general paddy field. The monitoring was conducted for five months and
event mean concentration(EMC) and BOD, TN, TP, TOC were calculated on the result of the water
quality parameters. BOD, TN, TP, TOC was investigated higher at effluent concentration at
Environment-friendly paddy field.

EMCBOD 55.6%, TN 62.1%, TP 31.1%, TOC 54.0%) and load amounts (BOD 56.9%, TN 62.8%, TP
33.3%, TOC 55.2%) were investigated lower at Environment-friendly paddy field compare with general
custom paddy field.

Unit-loads estimation results in general custom paddy field was investigated to BOD 0.15kg/ha/day,
TN 0.08 kg/ha/day, TP 0.005 kg/ha/day, TOC 0.21 kg/ha/day. whereas, environment-friendly paddy
field was investigated to BOD 0.11 kg/ha/day, TN 0.04 kg/ha/day, TP 0.005 kg/ha/day, TOC 0.14
kg/ha/day, respectively.

Keywords : Environment-friendly paddy field, Unit-loads estimation, Pollutants, EMC, General custom

paddy field
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Fig. 1. Location of the study site. Bon fEHT cdBAe Ao A
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BOD ° E5 - BOD Incubator
TN Ao FHRE - UV mini-1240
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P (ohzm=nlg BAH) * AUTO CLAVE
TOC DAL Ay - TOC V-CPH
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3.1. @ =4

WAF(FrEP)l st A 23 Table
3, Fig. 29} Zow, dutAsi=2o] 7¢ EMC
Azt BOD 45 mg/lL, TN 2427 mg/L, TP
0.048 mg/L, TOC 520 mg/L, ®&% Az}
BOD 0.269 kg/d, TN 0.145 kg/d, TP 0.003
kg/d, TOC 0.003 kg/do 2 ZAMEATh

Table 3. LRtAY=3 IBA=(FE5) A 23

34 =2 29 EMC A3} BOD 2.0 mg/L,
TN 0.919 mg/L, TP 0.033 mg/L, TOC 2.39
mg/LOE ZAEQoH, Balg Ay BOD
0.116 kg/d, TN 0.054 kg/d, TP 0.002 kg/d,
TOC 0.139 kg/do. & ZAE T X187 =o)
At =o] Blste] EMC % 2y R3lefo]
A ZAE AT

HrAHE gkt 187 = B
AN BT FAFAARE LB HE S
Fol fEF UFgoz 5XHE NAsle F
43] AN R o™, Fig. 33 2t} 43] %A

Bagoez dutAdg=olA BOD 3.4-4.9
mg/L, TN 1.761-3.774 mg/L, TP 0.110-0.249
mg/L, TOC 4.41-5.67 mg/Le.2 JEptoH,
A8A =4 BOD 15-3.2 mg/L, N
1.664-3.098 mg/L, TP 0.112-0.215 mg/L, TOC
2.60-2.97 mg/L2 ZAt= Aok

T BOD O\ TP TOC

EMC 45 2.427 0.048 5.20
kel = N
Fal

(kg/d) 0.269 0.145 0.003 0.310

EMC 2.0 0.919 0.033 2.39
A= e
3

(kg/d) 0.116 0.054 0.002 0.139
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S RS S ST S A A Y=o| A ZA 2AATE Table
49} Fig. 49} 2t} EMC] %%t BOD 3.4
33. B9 A=A mg/L, TN 1.813 mg/L, TP 0.093 mg/L, TOC
. 2 zAE Qo My atek U
A5 FAZAE 7820 Asigen, 400 MELE AU, BATAE €

$1 32 BOD 0.15 kg/ha - d, TN 0.080
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Table 4. LrtAP= 7F-9-A EMC 9 A9} 24 A3}

l i EMC A2

3| un ?mfn? r (%mﬁ)"’ %(fj)% (mg/L) (kg/a - d)
BOD | TN | TP | TOC | BOD | TN | TP | TOC
1| 73 2 8.9 372 | 69 | 3977|0062 | 81 | 023 | 0.13 | 0.002 | 0.27
2 | 76 18 73 404 | 46 | 2.8%6 | 0.013 | 544 | 017 | 0.11 | 0.000 | 0.20
3 | 7/17-19 | 140 100.8 720 | 25 | 1303 | 0.056 | 311 | 0.16 | 0.09 | 0.004 | 0.20
4| 824 | 104 63.6 6.2 | 25 | 0.804 | 0.09% | 414 | 0.14 | 0.04 | 0.005 | 0.23
5 | 87 15 5.9 445 | 19 | 1087 | 0.154 | 37 | 008 | 0.04 | 0.006 | 0.15
6 | 8/8 69 38.4 60.7 | 19 | 0818|0180 | 312 | 0.11 | 0.05 | 0.010 | 0.17
g o 61.7 375 527 | 34 | 1813 | 0.093 | 460 | 0.15 | 0.08 | 0.005 | 0.1
3 A 370 224.9 - . - - ~ [ 089 | 046 | 0.028 | 1.23

Table 5. X187 += ZF$A EMC 2 9] A4 ZA3
o - ENC T

3| ww ?H‘ufn? %éf)o] ﬁj)‘% (mg/L) (kg/a - d)
® BoD | TN | T | TOC | BOD | TN | TP | TOC
R 24 89 372 | 35 | 1897 | 0.076 | 372 | 0.12 | 0.06 | 0.003 | 0.13
2 [717~19| 140 100.8 720 | 21 | 0897 | 0.111 | 2.36 | 0.14 | 0.06 | 0.007 | 0.15
3 | 82~4 | 104 63.6 6.2 | 16 | 0439 | 0.043 | 2.65 | 0.09 | 0.02 | 0.002 | 0.15
4| 8 15 6.7 415 | 16 | 0299 | 0.042 | 237 | 006 | 0.01 | 0.002 | 0.10
5 | 818 69 41.9 60.7 | 22 | 0904 | 0176 | 323 | 012 | 0.05 | 0.010 | 0.18
9 o 704 | 4438 | 5512 | 22 | 0887 | 0.090 | 2.87 | 0.11 | 0.04 | 0.005 | 0.14
3 A 352 2219 . - - - ~ [ 053 | 021 | 0024 070

kg/ha -d, TP 0.0050 kg/ha -d, TOC 0.210
kg/ha - do.2 A=A A= 2A
ZA3t= Table 5%} Fig. 49} 2t} EMCe] H+
e BOD 2.2 mg/L, TN 0.887 mg/L, TP
0.090 mg/L, TOC 2.87 mg/L= ZALE o1,
Ay Rty dde gk BOD 011
kgiha-d, TN 0.04 kgha-d, TP 0.005
kg/ha - d, TOC 0.14 kg/ha - do.2 A=A
ot dukas=o Hls) WA =AY FA
#te] BOD 33.3%, TN 50.0%, TOC 33.3%=% v
Al ZAESoH, TP 543 2945 YEt
Wk

3.3.2. HMadxa (=, f=9h)o dist
+& =Al #a}

A3 EERA e A

ZAF Ay= Table 67 Fig. 5¢F Z2th.  EMC

o] WFZHS BOD 4.3 mg/l, TN 3.342 mg/L,

TP 1.325 mg/L, TOC 5.70 mg/LE ZAE A LS.

o, 9leke] 44 A3} BOD 0.20 kg/ha - d, TN

0.16 kg/ha - d, TP 0.06 kg/ha - d, TOC 0.27
kgha - d=2 A HJT F5ks AHES X
s A A A2 A Table 7%
Fig. 59 Zth EMCe H¥zke BOD 3.1
mg/L, TN 3522 mg/L, TP 1336 mg/L, TOC
4.87 mg/Lolw], ek9] 24 Az} BOD 0.13
kgha-d, TN 015 kgha-d, TP 0.06
kg/ha - d, TOC 0.22 kg/ha - do.2 A H ]
oh @A ek ik Ak A A
Aot LA HEHE L fFsHEo]
T35 xRt BOD 35%, TN 6.3%, TOC
185% W =A Yelgth TP Y3 237
£ e

UAY T AP EFRH e By
7] Q1 5¢ 289 S5l 10€ 31
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A=

EREBh 294 EMC 9 999 24 4%

i . EMC EE=ED

g3 | ?mfn? r iﬁ;" %(fjj)% (mg/L) (kTé/haT]d)
BOD | IN | TP | TOC | BOD | TN | TP | TOC
1 7/3 24 10.1 37.2 61 | 5414 | 1.159 | 74 | 023 | 021 | 0.04 | 0.28
2 7/6 18 8.2 40.4 66 | 5632 | 1717 | 851 | 027 | 0.23 | 0.07 | 0.35
3 |717-19] 140 107.8 72.0 42 | 2524|1369 | 525 | 029 | 0.18 | 0.10 | 0.37
4 | 728 15 6.7 39.5 69 | 2171 | 1419 | 7.84 | 028 | 0.09 | 0.06 | 0.32
5 | 8/2-4 | 104 68.8 61.2 26 | 4352 | 1549 | 457 | 0.16 | 0.26 | 0.09 | 0.28
6 8/7 15 6.7 39.5 23 | 1.18 | 1.056 | 2.87 | 0.09 | 0.05 | 0.04 | 0.12
7 | 84 18 8.2 404 26 | 2049 | 1.139 | 5.05 | 011 | 0.08 | 0.05 | 0.21
8 | 818 69 419 55.7 31 | 3414 | 1192 | 412 | 017 | 019 | 0.07 | 0.23
3 7 50.4 32.3 482 43 | 3342|1325 | 570 | 0.20 | 0.16 | 0.06 | 0.27
3 A 403.0 258.4 - - - - - | 161 | 129 | 052 | 215

Table 7. JABFAH T =T 2494 EMC 2 Ak AL A3
i i EMC AT

33| Ex ?;‘Tn? %(%mﬁ)o} %f)% (mg/L) (lgg/haﬁd)
’ BoD | ™N [ TP [ Toc [BOD [ T™N | TP [ TOC
1 /3 24 8.9 37.2 30 | 4116 1.748 | 380 | 010 | 0.14 | 006 | 013
2 716 18 73 40.4 30 | 3061 1777 ] 356 | 011 | 011 | 0.07 | 013
3 [717-19] 140 100.8 72.0 25 | 4223 1.407 | 299 | 0.16 | 0.28 | 0.09 | 0.20
4 | 728 15 5.9 39.5 24 | 7401 ] 1597 | 269 | 009 | 027 | 0.06 | 0.10
5 | 8/2-4 | 104 63.6 61.2 48 | 2169 | 1384 | 960 | 027 | 0.12 | 0.08 | 054
6 8/7 15 5.9 39.5 41 [ 3317|1359 | 661 | 015 | 0.12 | 0.05 | 0.24
7 | 8n4 18 73 40.4 32 | 28000780 | 700 | 012 | 0.10 | 0.03 | 0.26
8 | 818 69 38.4 55.7 16 | 1.090 | 0.648 | 274 | 008 | 0.06 | 0.03 | 0.14
3 7 50.4 29.7 482 31 [ 35221338 487 [ 013 | 015 | 006 | 022
& A 403.0 238.1 - - - - - [ 108 | 119 | 046 | 172

(me/ke)

T-N

T-P




ARATYEA) 2ABY 7 54 27
3 UnkAg = A= sty G & g A &S Aom
ZA A BE SAYRANA A= Bhgton, WA B {2
o] YWtAeY= Kl WA ZRAEHSGS o o Fil= Z Aoz ZAEY
o, FolFdA FEHE 44E = =3
7} =4 el S9EHo fERE
o] F3L e & 5 AT 10) 792X+ 2 Ieraad )
of Mg} LEEA KalFo] & Aol
4) ZFSA ke e dve 44 U] miell LAl ddke] A
A3 BOD 0.15 kg/ha - day, TN 0.08 go] RAAG AoE ZAEHIT
kg/ha - day, TP 0.005 kg/ha - day, TOC
0.21 kg/ha - daye= ZAMESloH, X 1D £ 7= 9d9gAE gz +3
3H7d+=2] 7% BOD 0.11 kg/ha - day, 3 A7z §3 g 134EA(Q
TN 0.04 kg/ha - day, TP 0.005 kg/ha - g, 71, A=A Sl B3
day, TOC 0.14 kg/a - dayo.2 ZALF A714Q RUHZLS £ 13 4EY
Atk SR gk A9 Aol Fasitt
5 UrtAg=o] Hg| A=A F Al A}
Agke]l BOD 33.3%, TN 50.0%, TOC
Bz i 2AHgdon, TP 50 £ 9FE BARA% AdSARAAU
3 Ax=2 Uedth Bl o] ARl o8 s o]
HAEH U
6) WA Z=LA TP A9 Ao 4
4 A3} 0.20 kg/ha - day, 0.16 kg/ha - References
day, 0.06 kg/ha - day, 0.27 kg/ha - day
oz zAEgon, ANATEE(FE 1 A2z v e A S A2012), &
o o AFALE.
°ho] 7% BOD 0.13 kg/ha - day, TN
0.15 kg/ha - day, TP 0.06 kg/ha - day, 2. AAAEHe] SAFseAUE Ay
TOC 0.22 kg/ha - day= L}ERSIT}. QF A742004), TR =.
3. AAE, &34, H94, A9d, FAHE,
7 WA E =R ok AT 44 A ¥, FFY, o5, AEs, Y
Asef TwoA HEHE eFst (2008). =oB2HH WEHE YYEL 2
Fo] F5oF =R BOD 35%, TN dRshE A9l A i R ek A
6.3%. TOC 18.5% ] =7 UER}Th TP E. S=E843ts] A, 24(3). pp.291-296.
T YT 23 Uit 4. TP AA(2014), FELAEFTE
71
§ Yede AF B 24 A =2 4 5, 943), A4E, AAY, 2714, A0,
T H RS gl SHEOH, End AZ0h000), A % A 3 53
A A frEel o5 AAEAT 9] EMC % d&9] 44, S=E8743
3] A, 25(4), pp. 615-623.
9 =o2RE HEHE L9EH RatF
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