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Abstract

Livestock manure is known to be the main cause of non-point pollution in agricultural areas. The pollutant reduction ratio of
livestock manure recycling to fertilizers was measured in order to analyze the effect on the water quality of the Total
Maximum Daily Load (TMDL) system in Korea. The reduction ratio has been applied by theoretical consideration without a
survey, and there is no value for Total Organic Carbon (TOC) newly introducing any organic items. The reduction ratio of
each pollutant from this study was revealed as follows: TOC, BOD, T-N and T-P were 0.34, 0.60, 0.37, and 0.42 for
individual farm and 0.38, 0.61, 0.45 and 0.44 for entrustment facilities, respectively. The reduction ratio of individual farm
was surveyed as TOC 0.63, BOD 0.62, T-N 0.42 and T-P 0.32 for liquid fertilizer, and TOC 0.30, BOD 0.64, T-N 0.40 and
T-P 0.48 for compost. The total reduction ratio was derived by multiplying the ratio for liquid fertilizer and compost by the
respective load. Compared to the pollutant reduction ratio of the individual farm with entrustment facilities marking the
higher in liquid fertilizer and the lower in compost. Through this study, we found the difference of pollutant reduction ratio
between a livestock manure recycling process and facilities. Although phosphorus is known as a preservative matter, the

treatment efficiency of T-P is analyzed to decrease by chemical precipitation.
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1. Introduction
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2. Materials and Methods
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3. Results and Discussion
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TR g3 IPE Pz BAHnz EX ARG

T2t HHggs Pgstdth A FRLLAFTEA A
E H, dujg FE glo] BOD 40%, A& 20%, A2 0%
2 A8ka JTHME, 2014a; ME, 2014b; NIER, 2014).
IAAEZ A EE AEY HF TOCE 24,285 mg/L(9,658~
55,258 mg/L), BODE 35,906 mg/L(10,593~ 84,739 mg/L),
CODy, 26,389 mg/L(2,930~55,819 mg/L), TSS 39,727 mg/L
(19,940~63,693 mg/L), T-N 4,481 mg/L(2,336~9,180 mg/L),
T-P 1,010 mg/L(566~2,273 mg/L)Z AZ B %7} ZA
2}o] & Holal Ut} Table 12 FAF E49 4= I 3¢
B71e AR AFE 2 AAE H, 9HY =5 HoAF
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mghkglZ & FEAE Bk 29 FAF Huldae ¥
%ot QRE WEHE A4 Hul AIRE EASAE,
Huld89 R FE=E TOC7IE He 137,805 mgkg
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Table 1. The characteristics of livestock manure and manure fertilizers in individual livestock farm

Samples TOC BOD T-N T-P
Max 55,258 84,739 9,180 2273
Swine manure before Min 9,658 10,593 2,336 566
pretreatment (mg/L) Avg 24,285 35,906 4,481 1,010
Std 14,018 21,820 2,003 533
Max 19,173 29,255 3,526 1,156
Swine manure after Min 2,348 2,164 1,046 155
pretreatment (mg/L) Avg 8,918 11,403 1,934 400
Std 5,073 8,107 740 286
Max 6,383 16,787 2,856 818
Swine manure liquid Min 471 484 417 99
fertilizer (mg/L) Avg 3,031 4,523 1,109 268
Std 2,374 5,173 694 206
Max 259,643 99,569 31,005 5,816
) Min 98,000 19,277 10,963 1,685
Swine manure Compost (mg/kg)
Avg 177,484 50,733 20,733 3,275
std 58,687 31,143 7,640 1,249
Max 174,203 33,004 17,379 3,441
Min 2,348 2,164 740 155
Cattle manure (mg/kg)
Avg 73,856 18,370 7,487 1,238
Std 71,320 10,334 6,636 987
Max 186,513 36,469 15,890 3,658
Cattle manure compost Min 5,073 8,107 740 286
(mg/kg) Avg 122,318 17,722 11,057 1,757
Std 64,536 10,252 6,126 1,085
A 7N A4 AHls LFES Aste H ol ok & AFEY FA= AENY AU ws
H|gtet el & A4S Aste AH|std tis] FE I o|EF ld AA HAES o&Tt JEEL
skA ¢kal o st AEH BOD 04, T-N 0.2, T-P 0 g, 9u] Aagele dRYodE LY gY], ESHE

T
TAAE ©] & X9 A A=
Ay, E7 HH a2 ¢ 9
A9 FHHlst M E 44 Ao H, = L

dstd FFAGsAY= FE Y B9 FHule
Au9] Z+zt AulE A FshHgol met 4Hg sk, H
v Zhshale] 9, 249 AYsHE TIhste] ZFEA
o AAFF ALE3Hl= TOC 0.34(0.08~0.57), BOD 0.60
(0.12~0.87), T-N 0.37(0.12~0.60), T-P 0.42(0.11~0.61) & 1}
B 9l Table 201 AAFFAAs A uet ==]9
Aujet Hu|, P, A4 Hu] AYSHHE TRt B
F3 9tk FRLAEZFA F 8L & e FAE
&GOy AA =29 9y AHFAIL HHl AHFHAY
st AgHle A 92A Jeda vk 28 9
A3 2 Hl= TOC 0.63, BOD 0.62, T-N 0.42, T-P 0.32
2 ZAHAL, E1 Y AdstA = TOC 0.37, BOD
0.83, T-N 0.50, T-P 0.642 ZAIHAUt. =, Auje ztz
Ay Hats e 28 Adst A Hl= TOC 043, BOD
0.76, T-N 0.46, T-P 0.55 2 AFFEHIL ol 71& AH
29l BOD 0.4, T-N 0.2, T-P 0 ] Hls] 433 & g& =2
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Table 2. Pollutants reduction ratio in individual farms recycling
livestock manure

TOC | BOD | T-N | T-P

liquid fertilizer 0.63 | 0.62 | 042 0.32
Pig slurry compost 0.37 | 0.83 | 0.50 | 0.64
Pig (liquid + compost) 0.43 | 0.76 | 0.46 | 0.55

Pig slurry compost (w/ bulking agent) | -0.04 | 0.81 | 0.33 | 0.61
Pig(liquid + compost w/ bulking agent) | 0.04 | 0.63 | 0.28 | 0.46

Cattle manure compost 0.17 |1 028 | 0.19 | 0.16
Compost(total) 03 | 0.64 | 04 |048
Total Average 034 | 0.6 | 037|042




THEEn NS HelA SUSHSE AUS MY o 725
Iz A=} AAL] 50% WZAH vehba gk Q7] dRe] B AFEds AR A 62%74A Az
aHG A FHEBL FF oW FHEE F27h5H0 9 HE @ Bol: ITHME, 2016).

oBz AZgRTE JEHA gL AEH: Aol BHYR

Aoz AtgHrh
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A& Table 40 Wepi Aed Ay AAstAZHE
TOC 0.41(0.22~0.87), BOD 0.46(0.22~0.87), T-N 0.40(0.18~
0.64), T-P 0.29(0.12~0.70)2 UERtom, Hu] z-AskA ]y
£ TOC 0.37(0.09~0.74), BOD 0.81(0.62~0.94), T-N 0.51
(0.22~0.77), T-P 0.61(0.20~0.88)2 ZAI= At AA Y3}
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Table 4. Pollutants reduction ratio in entrustment facilities
recycling livestock manure

1‘/]_ o A]o] ﬂ A 3 1o 7‘9‘,%0 H»g— 7 ©°)
b A dei s el e WE ek 5l T T T
TH(Rural Development Administration, 2015).
Max 0.87 0.87 0.64 0.70
- k. Mi 0.22 0.22 0.18 0.12
A B9m e FRETF(D) Liquid fertiizer|
GRBEGZHAT = 7 Average | 041 0.46 040 | 0.29
IR H L O 1A= g
Y& SRS ) Std 020 | 022 | 013 | 017
Table 3& EGIRE AFS ola) AAHT = Fuz Max 0.74 0.94 0.77 0.88
= = . Mi 0.09 0.62 0.22 0.20
AAFRES e AW HuaE B3 #7189 A9 Compost "
AAGA %3 Bl AL 2u) Tt ZAHE AL B Average | 037 | 081 | 051 | 061
ZUH(Eghball et al, 1997). ol& £ AT Uehd FEZ Sud 020 | 010 | 019 | 021
A ggoln Ao} A9E FE2A 9T 19 Max [ O7L 088 ) 059 ) 073
nE guUol &@7] 5o 9s) £ A7 fAlG ARE A Liquid fertilizer| ~ Min | 018 ) 041 1 0.23 1 026
AlSFAL Q) TH(Frederick et al., 2004). =3 BEXH ZH9l <l + compost Average 0.38 0.61 0.45 0.44
o9 3% Fr 23 A% YOINE 45 Fde] HYL ¥ Sd | o | ols | oo | o4
Table 3. Nutrient load adjusting parameter (excerpted from agricultural papers)
(Rural Development Administration, 2015) (ME,2016)
Organic Nitrogen Phosphorus Nitrogen Phosphorus
Cattle compost 0.96 0.31 0.6
‘ 048 0.44
Dairy Cow compost 1.92 0.8 0.84
Pig compost 0.8 0.59 0.94 0.39 0.5
Liquid fertilizer 0.43 0.48 0.38 0.45 0.58
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Table 5. Pollutants reduction ration considering bulking agent

load
TOC |BOD | T-N | T-P
liquid fertilizer 041 | 044 | 035 ] 0.25
Pig slurry compost 0.38 | 0.84 | 0.54 | 0.65
Pig (liquid + compost) 0.38 | 0.61 | 0.45 | 0.44
Pig slurry compost(w/bulking agent) |-0.21| 0.80 | 0.24 | 0.61
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Fig. 1. Comparison of the livestock manure’s pollutant re-
duction ratio between an individual farm and an
entrustment facility.
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I Sk HH AJA Y Adst Al HEAAe], dujA]
A9 Ags AHl= AE Agrdol 28] © A
Ef AA st Avle fgAde] th 2 ALe=
Yertar 9l

Hul A2 AFY FRHEY ALelA 43, BsE §
o] #Ert T4, #ulE Hu|E Ailete fE AlE2
F248E7E 2 HAY AT 52 Helth i A
YA A2 g HH Qg FEHOZ kA gorz F
A#/Y7E FHFH oz BFG Holw AstA Iz YA
YeRGIL itk AnH|Ete] Fe-E FHus AdstA vy ek bt
O Fds Holed 9 AlEY dule HE ¥ FEHS
EFol7] S8 A% HHE Ailete Holu A AlEL2
# 9 ol g Ad AR FFE AME 55 & UHF
A AsER fgste] Adst Auyt ddHez =4
et gtk AgAZAIAY AS Adst Aule
TOC 0.38, BOD 0.61, T-N 045 T-P 0.44 2 Yehgth A
&3t uket Zol 19 AASAZHI = 022 AAHA o

W, d% A3 A HuablA S Ese Bod £ 2 g
g A% %2 S e AA AE BN A% 044 2
et et 919 2EY 548 1ste] T-PY A4
3 APHls 008 AP Ao Y Ao AsHch

4. Conclusion

MEAASIAE 157049 GALSAIA 20425t
o2 7% B Agst AR A2 s /4%, £4, F
StEFS ZAREA S 7 Alded gt du]et Eu] AAst
AP HE FEStA 2PgstAnh NERASAI A Y AH] z;
4348 Hl= TOC, BOD, T-N, T-P Ztzbo] Whisled 0.63,
0.62, 042, 0322 ZAME YR, HH LA HE 030,
0.64, 0.40, 0.482 ZAIE|Qom, AA AAstAH= 0.34,
0.60, 0.37, 0.422 Yl AEAASAIE Y Hu] Zpdst
AGue 2 FEEZ 041, 046, 0.40, 0292 FALH AL,
Hu) L3 AZHE 0.37, 081, 0.51, 0.612 FALH Ao H,
AA ALsHH= 038, 0.61, 0.45, 0442 ZALE AT}
A9 Hule difRo] ¢H3] EEEH YHZ
e, dH= ALY 3RV S8 gRE FHE A
bl EE 5FE Bo] meEtA NE zAstA| Mol w]
sto] Aoid ez g szt F3, Ay FAstA
U7t 42 A2 Yy gloh
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