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Abstract

The Ministry of Environment established a plan for advancement of livestock manure
management in July 2011 and finalized the “Comprehensive Measures for Advancement of
Livestock Manure Management” in May 2012 complementing and strengthening the plan. In this
process, it was necessary to investigate the status of discharge of livestock manure and its
environmental impact, for example on rivers, groundwater, arable outflow water and soil. We
investigated types of livestock husbandry, discharge of livestock manure, and production and use
of organic fertilizers and presented the improvement measures of livestock manure management
and organic fertilizer use. First, it is necessary to come up with measures to calculate appropriate
density and numbers of livestock animals and prevent overcrowded breeding. Second, as many
of the private livestock manure treatment facilities are out-dated and their long-term aerated
reaction tanks are not regularly managed, it is necessary to find ways to improve those facilities
through inspection and diagnosis. In addition, since existing public treatment facilities are designed
to add clean water to belt filter press, additional water is needed. Therefore, it is necessary to
improve belt filter press in order to decrease the extra water. Finally, although large-scale organic
fertilizer plants and resources recycling centers produce good organic (liquid) fertilizers with
proper components, it is necessary to establish standards for maturity of liquid fertilizers in order
to facilitate efforts to turn livestock manure into resources.
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Figure 1. Framework of livestock manure management

Table 1. Regulated standards for individual farmhouse livestock manure treatment facilities

Livestock Permission facilities Registration facilities
Pig 1,000 m’ above (*500 m’ above) 50~1,000 m’ (*50~500 m’)
Korean cattle 900 m’ above (*450 m’ above) 100~900 m’ (*100~450 m’)
Dairy cattle Barn area 900 mzzabove, Fiftld area 2,700 mzzabove Barn area 100~900 mzz Fi@ld area 300~2,700 mz2
(*Barn area 450 m’ above, Field area 1,350 m’ above) (*Barn area 100~450 nv’, Field area 300~1,350 m’)

Horse 900 m’ above (*450 m’ above) 100~900 m® (*100~450 m’)
Poultry-Sheep - 150 m’ above
Deer - 500 m’ above
Dog - 60 m’ above

Source: MOE, 2011b.
* Special measures area for water quality conservation
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Table 2. Effluent water quality standards of livestock manure treatment facilities in Korea

Classification BOD COD SS | Total coliforms | TN TP
(ngl) | (mgl) | (mgLl) | (ewml) | (mg) | (mglL)
Public treatment facilities 30 50 30 3,000 60 8
Treatment facilities building livestock manure-treating persons 30 50 30 3,000 60 8
Special area 50 - 30 - 260 50
e o P (40) (40) (120) | (40)
Effluent facilities of permission object
Others 150 ) 150 ) 850 200
(120) (120) (250)* | (100)
Special arca 150 ) 150 ) 850 200
TR P (120 (120 (250)* | (100)
Effluent facilities of registration object
Others 350 ) 350 ) - -
(150) (150) (400)** | (100)
Treatment facilities except these facilities 1,500 - - - - -
Source: MOE, 2012.11 revised.
% (): Application from 2016.01.01
* Application as TN 500 mg/L from 2016.01.01 to 2018.12.31
** Application as TN 600 mg/L from 2016.01.01 to 2018.12.31
Table 3. Effluent water quality standards of livestock manure treatment facilities in foreign countries(Unit: mg/L)
Classification BOD COD SS TN TP
Japan 80~160 80~160 120~200 120 16
P (Daily mean 120) | (Daily mean 120) | (Daily mean 150) (Daily mean 60) (Daily mean 8)
Germany 30 170 - - -
Taiwan 80 250 300 SO(NH3-N) -
Source: MOE, 2011c.
Table 4. Characteristics of livestock manure management regulation
P Permission standard for Livestock manure . : Consideration of
Clssiifiogiien livestock-breeding management seal ofllivesises szt environmental impact
: Eéseﬁgiﬁlig:::m‘:;izt?ﬁutych * Gradual increase of livestock- | Water qualities (Concern of
Korea + Control according to bam area breeding becoming a large q

as compost, liquid fertilizer and
bio gas

company

soil and groundwater pollution)

+ Basis of Eftluent water quality

» Gradual decrease of livestock-

Japan + Control according to barn area | | Mainly composting breeding, but large and business | « Water qualities
company
* Supply to farm land
« Consideration according to |« Substitute to lagoon + Gradual increase of livestock- . S
. . . L . . + Comprehensive consideration
USA livestock-breeding number and | « Comprehensive consideration | breeding becoming a large . . o
o . . of water, air and soil qualities
water quality impact about livestock manure, fertilizer|  company
and soil
+ Gradual increase of livestock | « Comprehensive consideration
. . + Supply to farm land industry concerning livestock- | - of water, air and soil qualities
EU Basis on nutrient balance among | Recommendation of composting | - breeding environment + Application of livestock welfare

aral land, soil, and fertilizer

+ Consideration of air pollution

+ Gradual decrease of livestock-
breeding

+ Enlargement  of
livestock farming

organic

Source: MOE, 2003.
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Figure 2. Status of livestock-breeding farmhouse in Nonsan
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Table 5. Status of livestock pollutant loads in Nonsan (2011)

Classification Flowrate(m’/d) BOD loads(kg/d) TN loads(kg/d) TP loads(kg/d)
Generation | Discharge | Generation | Discharge | Generation | Discharge | Generation | Discharge
Gayagok-Myun 66 37 2,021 79 456 40 164 5
Ganggyung-Eup 19 13 397 17 97 11 32 1
Gwangseok-Myun 487 134 8,225 255 2,000 149 803 18
Noseong-Myun 145 83 2,818 152 669 79 260 13
Nonsan-City 7 2 235 5 52 2 19 0
Beolgok-Myun 50 32 701 40 182 22 73

Boojeok-Myun 46 33 1,652 107 368 56 121 6
Sangwol-Myun 113 73 2,318 154 551 84 212 12
Seongdong-Myun 124 82 3,469 218 792 119 294 15
Yangchon-Myun 77 52 1,832 132 433 74 153 8
Yeonmoo-Eup 587 647 9,720 430 2,373 247 967 42
Yeonsan-Myun 155 89 2,986 165 723 92 275 13
Eunjin-Myun 76 43 1,792 90 422 49 158 7
Chaewoon-Myun 43 28 773 49 187 26 73 4
Sum 1,996 1,347 38,939 1,892 9,305 1,052 3,606 147
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Table 6. Public livestock manure treatment facility in Nonsan (constructed on Sept. 1996)
; Recovery | Collection | Object g Facility Amountof | Discharge
e method area | materials Ui ity capacity(m’/d) | treatment(m*/d) | watershed
L 267
. 1st: Aerobic Digestion
chnmoo-Epp Fertilizer Nopsan Livestoc 2nd: Coagulation +Dehydration 250 (210 days) | Ganggyung
Sinhwa-Ri city |k manure . . *153 stream
3th: Ozonation +Activated carbon
(366 days)
Source: Nonsan city office, 2012.

- 3460 mY/ Y= YERT 2009 7]t U TN Fleof &3t ge = gHibsto] A3t glol
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Figure 3. Inflow and Outflow water qualities of public livestock manure treatment facility in Nonsan, 2011.
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Table 7. Status of livestock manure treatment for individual livestock farmhouse in Nonsan

Treatment classification . Livestock- Total Amount Amount of consignment treatment (m’/d)
- Permission breedi treatment of public :
Wastewater Solid waste | ..«cification reeding (m/d) | treatment(m’/d) Recycling Manure treatment
treatment treatment farmhouse (A+B+C) (A) (B) ©
Total 1,069 633.2 181.4 326.9 124.9
Sum 867 (5) 94 87 - 0.7)
Individual | Individual * Fperiggion | 93 (2) 44 (44) - -
composting | composting —
(Resourcification) | (Resourcification) Registration 4950) 5.0 “3) - ©.7
Others 279 - - -
" Individual | Sum 77(B30) | 2638 1727 (OL1) -
tre;m{:m composting | Permission | 54 (B22) 207.2 125.3 (81.9) -
(Resourcification) | Registration | 23 (BS) 56.6 474 92) -
Sum 125(B109,C15)|  360.0 - 235.8 124.2
Consignment | Consignment | Permission | 54 (B41,C13) | 286.4 - 170.6 1158
treatment treatment | Registration | 70 (B68, C2) 73.5 - 65.1 8.4
Others 1 0.1 - 0.05 -
d ] 7SR g A A e SAERe A [V, E=AR] ZpE Ry 213 9 E]
B 599 BODE 4,921.6~24,721.3 mg/L, W5 Qlil:l] O]—g- —:—'ﬂﬁo'
7 BOD= 1.1~4.6 mg/Le| W 9]ollA 2AE o 7
2 227|230 me/L oate whEele Hoz v 1 7HERR AHEE H MEE X2 AY
W A2 5 3k 99,95~99.99%2] M2 ZALE =ARAL AL A3 A A S =AM B S A
Ak B3 TN A Fd4 5Es 2,192.1~ (NGNH, Nonsan—Gyeryong livestock—breeding

4,620.2 mg/L, WH 5= 8,350~ 44,014 mg/L

O RERESE

W4 712 60 me/L o]

]
3MS BF WEsh= A0 yehdon, Aelasd
98.6~99.7%2] M= 2AL= SickFigure 3).
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Table 8. Status of livestock manure resourcification facilities
Classification Composting | Collection . . Facilityarea | Amount of Constructed
(Location) method area Ggfsimiznl e ey (m’orm?) | treatment(m’/d) year
. Nonsan Livestockmanure ﬁigigfzmﬁzﬂ)? 1,521(2 set)
NGNHOrganic | (pnost . (Pigand catle manure, | 9 % TN 2,600(1 et 88 1994
fertilizer factory y chicken nightsoil) posting 2,210(1 set)
(Gwangseok.Myun storage method
Joong-Ri) Organic Liquid fertilizer storage
fertilizer ! ! tank(Aeration) 18537 set 86 !
Gals%loi);gg;)smg Livestockmanure Manure-composting
(GwangscokMyun Compost " (N 1ght501l'of Pig, cattle, Storage method 666.9(2 set) 5 2001
. chicken)
Gan-Ri)
Agricultural Association of .
Manure-composting 30.5
Obok Company Compost " " 11,163.1 2006
(Yeommao-Eup SinhvarR) storage method (5,490/180 d)
Agitating fermentation
NGNH ) Compost , , Aerated fermentation 1’;22 60 2010
Ngtural cycling P Manure-composting :
agricultural center Storage method 558
(Chaewoon-Myun - TTST
Janghwa-Ri) Orggnlc , , Liquid fenlllzey storage 550 60 ,
fertilizer tank(Aeration)

Source: Nonsan city office (Inner data), 2012.

% Composting process: Collection of livestock manure — Transportation — Mixing(Sawdust or Rice husk) — Fermentation or Digestion
— Storage — Production of organic fertilizers
% Production Process of liquid fertilizer: Collection of livestock manure — Transportation — Storage — Fermentation or Digestion —

Production of organic fertilizers

% NGNH: Nonsan-Gyeryong livestock-breeding and agricultural Cooperative federation
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(Figure 4).
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lﬂ*ﬂl"ﬂ A HB|ARgEL 2 899 £/10a, 11 F
) 2 8.7kg/10a, QA 252 6.6 kg/10a,
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o]aL, Wk 9l Jp2lE %‘&

T, A

/\]H] 0. 95.7 kg/10a,
il - S, 2004), 2
= ] Fan|g % l AR A 71 Ee
11.5 kg/10a ©]%1aL, ¥ 2] %9 8.7 kg/10a, AHte]
4% 9.3 kg/10a2.2 ZAME O] & LA B
the AA AlRE oW Y A &
X} oF 9 5ujf ol AlH|E| itk Figure 7).
EHE s 475 ;%}01 =l 20119
79 1205 201249 119 774 22 ARl
Yo}, Bla Sof gt Raw 2APAT, o

Hyok= 0.0~48.0 ppm®] Mol A Het 7.8 ppm

= WAl
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Table 9. Status of liquid fertilizer supply by agricultural area
Classification iy Supply .area )
supply (Ton) Sum Paddy Field Orchard Others
2011-02 1,482.8 497,206.6 395,205.6 38,955.0 55,082.0 7,964.0
2011-03 11,4914 3,582,694.8 3,191,228.7 234,394.0 134,4479 22,624.2
2011-04 12,307.7 3,837,394.5 3,539,634.5 201,585.0 53,454.0 42,721.0
2011-05 13,545.5 3,519,522.2 3,134,545.1 170,198.0 101,605.9 113,173.2
2011-06 1,517.1 558,733.3 551,155.3 6,295.0 1,283.0 0.0
2011-09 3,585.4 1,378,897.8 1,278,006.6 57,788.0 26,263.0 16,840.2
2011-10 6,645.3 3,297,461.3 3,076,115.3 155,047.0 40,025.0 26,274.0
2011-11 4,524.7 2,335,876.1 2,078,136.4 140,852.7 52,115.0 64,772.0
Sum 55.099.9 19,007,786.6 17,244,027.5 1,005,114.7 464,275.8 294,368.6
(%) ’ (100) (90.7) (53) 24) (1.6)

Source: NGNH, 2011.
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Table 10. Analysis results of composted livestock manure components
o Public 2011 2012
Classification
standards |  March June September | December | March August
) Organic matter 30%71 49.4 53.7 48.3 48.6 70.2 754
Com“gzilms Nitrogen - 17 1.6 15 1.6 20 1.9
C/N 40} 29.1 33.6 322 304 35.1 39.7
Arsenic 45] - 22 1.7 - - -
Cadmium 50 - - - - - -
Mercury 2| - - - - - -
Harmful Lead 130} 46 45 83 3.1 43 0.8
componets -
(mg/ke) Chromium 200 53 8.0 12.0 9.5 0.8 9.8
Copper 360] 78.0 727 61.1 86.7 166.3 168.2
Nickel 45] 32 6.3 5.1 43 2.5 6.4
Zinc 900} 258.1 212.9 276.3 309.3 500.7 456.9
Salt 1.8%] 1.02 0.96 1.18 0.87 0.84 1.11
Moisture 55%) 304 27.1 322 314 39.6 399
Others Comback Comple.:te Comph.ete Complgte Complt?te Comple;te Compk?te )
Maturation maturation | maturation | maturation | maturation | maturation | maturation
Seed budding 701 - - - - - 89.0
Source: Notification 2010-8 of the Rural Development Administrator, 2010.3.29; NGNH, 2011.
Table 11. Analysis results of liquid-fertilized livestock manure components
. . 2011 2012
Classification Public standards
March September August September
Nitogen Sum of each 0.10 0.32 0.04 0.08
Main P,0s component 0.14 0.07 0.06 0.03
components ) 0.3%1 023 024 0.18 0.26
(%) Ca0 - 0.15 0.12 0.025 0.02
MgO - 0.07 0.02 0.01 0.003
Arsenic 51 - - - -
Cadmium 0.2] - - 0.05 0.18
Mercury 0.2} - - - -
Harmful Lead 15] - - - -
components -
(mg/ke) Chromium(Cr*) 30 0.08 0.06 0.41 0.31
Copper 50} 18.68 36.67 4.61 3.09
Nickel 5] 0.41 0.19 0.27 0.67
Zinc 130} 53.63 36.67 10.76 13.11
Others Salt(Na;O) 0.3%] 0.06 0.07 0.05 0.08
(%) Moisture 95%1 - - - -
Iron - 121.34 91.09 25.85 26.13
Heavy metals Manganese - 153 10.29 3.44 2.49
(mgrkg) Boron - 691 1.78 47 6.99
Aluminium - 275 17.95 8.32 2.15
Source: Notification 2010-8 of the Rural Development Administrator, 2010.3.29; NGNH, 2011.
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