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Abstract

Assessment of pollutant loads for livestock manure based on total organic carbon (TOC) is being required to apply TOC as
an indicator in management of total maximum daily loads. In this study, TOC based unit loads of pig manure known as
highly contributing to water pollution assessed. The concentration of pig manure, amount of manure production including
cleaning water, and unit loads were investigated targeting 52 farms according to 4 major river basins, rearing form, farm
scale, and piggery form. The manure production was highly generated in scraper type of piggery, in small scaled farm
rearing sow, and in Han River basin and Nakdong River basin. The averaged manure production was 7.4 L/head/d in total
river basins. Averaged concentrations were investigated as TOC 16,037 mg/L, BOD 10,559 mg/L, TN 4,145 mg/L, and TP
503 mg/L. Corresponding unit loads were assessed as TOC 117.1 g/head/d, BOD 77.1 g/head/d, TN 34.7 g/head/d, and TP
3.67 g/head/d.
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Table 1. Analysis of reliability about selected number of farm and livestock

River basin H N K Y Total
Total number of farm 2,279 2,279 3,585 1,354 9,497
Target number of farm 10 16 15 15 56
Rate (%) 0.44 0.70 0.42 1.11 0.59
Reliability 95+30.93 95+24.42 95+25.25 95+25.17 95+13.06
Total number of head 2,296,475 2,337,237 2,989,845 1,074,479 8,698,036
Target number of head 19,390 54,135 39,765 37,313 150,603
Rate (%) 0.84 232 1.33 3.47 1.73
Reliability 95+0.7 95+0.42 95+0.49 95+0.5 954+0.25
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Table 2. Amount of water use according to river basin, rearing type, farm scale, and piggery form

Division Amount of water use (L/head/d) Standard deviation
River basin
H 9.58 2.77
N 8.32 1.94
K 8.25 4.53
Y 8.42 2.49
Average 8.64 2.93
Rearing type
Sows and piglets 8.96 2.27
Sows 14.75 9.33
Young sows 5.84 2.08
Farm scale
Large (> 3,000 head) 8.46 2.65
Medium (1,000~3,000 head) 8.46 2.65
Small (<1,000 head) 9.09 5.29
Piggery form
Slurry 8.20 2.31
Scraper 10.16 5.16
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Table 3. Concentration and production load of swine manure according to river basin, rearing type, farm scale, and

piggery form
Concentration Manure
Division (mg/L) and load production TOC BOD TSS VSS TN TP
(g/head/d) (L/head/d)
H Conc. 238 16420 | 12,661 | 21,969 | 16388 | 4,791 | 339
Load 137.6 106.1 184.1 137.3 40.1 2.8
N Conc. 726 17,717 | 9812 | 22,143 16345 | 3434 | 434
River Load ’ 128.6 712 160.8 118.7 24.9 32
basin K Conc. 677 19,197 | 13,120 | 26,157 | 19,764 | 4,049 | 457
Load 130.0 88.8 177.1 133.8 27.4 3.1
v Conc. 72 16,081 | 10,592 | 19,845 15066 | 4,144 | 503
Load 116.1 765 143.3 108.8 29.9 36
. Seraper Conc. 776 15982 | 11,842 | 18949 | 14,022 | 4277 | 608
Piggery Load 124.0 92.0 147.0 108.8 332 | 472
form Slurry Conc. 696 16,048 | 10,292 | 19,920 | 15208 | 4712 | 481
Load 111.7 71.6 138.6 105.9 328 | 335
Large (> 3,000 Conc. 226 15,136 | 9,393 19,290 | 14,689 | 4,601 | 459
head) Load ) 109.9 68.2 140.0 106.6 334 33
Farm Medium Cone. 17177 | 11516 | 20077 | 15293 | 4783 | 521
(1,000~3,000 7.19
scale head) Load 123.5 82.8 144.4 110.0 34.4 3.7
Small (<1,000 Conc. 789 13250 | 9,092 19,398 | 14,476 | 4921 | 522
head) Load ' 104.5 71.7 153.1 1142 38.8 4.1
Sows and piglets Conc. 78 14,095 | 9,034 | 16,044 | 12,075 | 3,969 | 483
Load 109.9 70.5 125.1 94.2 31.0 38
Rearing Conc. 5,811 5,048 15,701 10,568 | 5,133 | 788
Sows 13.55
type Load 78.7 68.4 212.7 143.2 69.6 | 107
Young sows Conc. 146 24,861 | 17,066 | 34,025 | 26480 | 7,545 | 526
Load 110.9 76.1 151.8 118.1 33.7 23

FA AAelM e Ht WA Fol| thale] SPSS
A TEIONE S FAA A A= Table 4
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TOC7} 117.1 g/, BOD7} 77.1 g/57/%, TN®] 34.7
g/ /Y 18]al TP7} 3.67 g /U= EEH AT

Table 4. Statistics analysis of generation concentration in total water basin.

95% Confidence level
L. Standard error of the
Item Number of sample Average Standard deviation
average Lowest limit | Upper limit
TOC (mg/L) 116 16,037 12,973 1,204 13,651 18,423
BOD (mg/L) 116 10,559 9,019 837 8,900 12,218
TN (mg/L) 116 4,145 1,733 161 3,827 4,464
TP (mg/L) 116 503 377 35 433 572
SHEEX|EHE|X| M| 16 M35 (2014) 407
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Table 5. Production load of pig manure

Production load of pig manure (g/head/d)
No. BODs TP Reference
Total Feces Urine Total Feces Urine Total Feces Urine
1 125.0 - - - - - - - KNIER, 1983
2 147.9 136.5 11.3 31.8 12.7 10.5 9.6 0.9 KNIER, 1986
3 200.0 - - 40.0 - - - - KNIER, 1987
4 148.0 - - 35.0 - 10.4 - - Airan, 1987
5 72.4 62.4 10.0 - - 10.5 6.5 4.0 KNIER, 1989
6 179.4 141.2 38.2 36.2 17.7 134 12.5 0.9 KNIER, 1992
7 125.0 - - 20.4 - 16.8 - - KMOE, 1992
8 125.0 - - 20.4 - 16.8 - - KMOE, 1998
9 128.0 117.6 10.4 26.2 11.1 4.4 39 0.5 KRDA, 2000
10 77.1 - - 34.7 - 3.7 - - This study
Average 143.7 124.5 18.4 31.0 67.6 10.8 7.16 1.34 -
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