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Southern Branch of Chung Buk Veterinary Service Laboratory Department of
Civil Engineering, Chung-Buk National University*

Abstract

Livestock waste causes ground and surface water pollution, eutrophication of reservoir
as well as adverse affects living environment of those who dwell nearby. In order to investi-
gate the pollution load from livestock waste, physical and chemical characteristics of the
waste were determinded in the survey of livestock farms. Once pollution load is obtained as a
function of the origin units of livestock, the influence of livestock waste on the Daecheong
reservoir was studied.

1. For Daecheong reservoir inflow area, the liverstock manure productions of beef cattle,
swine, dairy cattle and chicken were 1,135.6t /day, 480t /day, 241.3t /day, 48t /day respect-
ively;

Beef cattle was the major source of the pollution. Pollution loading productions due to
the livestock waste around the were found to be 53.31t /day for BOD, 222.49t /day for COD,
261.99t /day for T—S, 9.64t /day for T—N, 6,54t /day for T—P.

2. Bocheong stream turnd out to be the major contribution for pollution loading production
to Daecheong reservoir with 10,748kg /day of BOD, 47,157kg /day of COD, 1,946kg /day of
T—N, 1,271kg /day of T—P.

3. Actual pollution loadings from livestock wastes for the area of Daecheong reservoir were
estimated as 1,997kg /day(BOD), 8,546kg /day(COD), 364kg /day(T—N), 243kg /day

(T—P), respectively. Therefore, advanced treatment for livestock waste is recommended for

203



Daecheong reservoir inflow area to eliminate the nutrients which are major sources of

eutroohication of the reservoir,
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Figl. Administrative district of Daecheong Watershed
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Table 1. Physical and chemical characteristics of livestock wastes

(unit:mg /1)

Items

Feces Urine

Beef Dairy Swine Beef Dairy Swine

cattle cattle cattle cattle
BOD 24,456 20,821 59,875 4,640 3,575 4,009
COD 172,827 200,712 261,926 19,992 11,368 9,065
SS 156,800 118,667 183,000 35 25 425
Total —N 6,080 4,700 9,790 5,005 4,205 4,500
Total—P 3,446 2,206 4,205 305 250 315
Moisture 78.8 82.5 73.5 - - -
(%)

% SS : Suspended solid.

T—N : Total nitrogen T—P : Total phosphorus
BAEREBEM Y Q7SS day, BAE AF 450kgol A R DAFS

239 AT DY AL Az wet
o) 7k Lh7] wjol E 29
o} Y gle v 340kgol]

#ol 71E S 4R
B

B8 20kg /heac

Table 2. Pollution loading unit of livestock wastes

40kg /head /day, A= HFAZ
% Ho} 6kg /head /day, B2 HaH 5 1.4kg
ol A 0.1kg /head /dayE A3t}

Animal Body Per animal per day(kg /day) Per animal per day(kg /day)
weight - -
(kg) Feces Urine Total Feces Urine Total
Beef cattle 340 15 5 20 5,475 1,825 7,300
Dairy cattle 450 30 10 40 10,950 3,650 14,600
Swine 60 3 3 6 1,095 1,095 2,190
Chicken 1.4 0.10 0.10 36.5 36.5
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Table 3. Livestock breeding farms and number of animal in Daecheong Dam inflow area

Countys Beef cattle Dairy cattle Swine Chicken
Farms Head Farms Head Farms Head Farms Head
BOEUN 5172 9,931 92 866 254 6,027 475 66,452
OKCHEON 4,989 10,219 61 714 957 9,418 682 32,754
YONGDONG 4,299 8,237 58 697 955 16,247 532 62,020
MUJU 2,934 5,887 51 826 970 12,409 611 77,570
JINAN 3,144 4,766 55 650 981 9,430 629 86,346
JANGSU 3,356 5,506 69 882 1,132 7,761 655 47,267
GUMSAN 4,194 7,282 81 959 1,149 13,970 840 87,011
SANGJU 2,065 3,639 23 356 183 3,287 357 9,826
MUNUI 681 1,313 9 83 28 1,324 63 9,735
TOTAL 30,834 56,780 499 6,033 6,609 79,873 4,844 478,891
S LG A 000t /year, B2 17,400t /yearo 2 ebukch.
E4EE WE 9998 H&3d dFs TF £& 3y ghoiH 52 480,

A3
000t /year,

[
F4AY
£

A
e ¥ 49 gk dzk o)
o] @eZ Qs WIS 414,

4= 88,000t /year, A& 175,

000t /year2 A& v]go] A HARE 5 A&

Table 4. Livestocks waste production in Daecheong reservoir area

Animals Manure production per day Manure production per day
(t /day) (x10* t /year)
Feces Urine Total Feces Urine Total
Beef cattle 851.7 283.7 1135.6 310.8 103.6 414.4
Dairy cattle 181 60.3 241.3 66 88
Swine 240 240 480 87.6 87.6 175.2
Chicken 48 48 17.4 17.4
Total 1904.9 Total 695
LOIRICIY T 2G| dhAizE Ebd v} o= BI =7} g sl dE7] gEo
#9, A2, 57, Hol e 0. Qrael 2 ARHET K 6& oQnaiHe] w Eue
@9 E T 59 o] 3 =28 gEF oy YER Ho=w BOD7} 53.31t /year, COD7}

=4 Uegton, ™ ge BOD9 T-Syk 1}

222.49t /year, T—S7} 261.99t /year, N 9.
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Table 5. Pollution loading unit of animal manure(g /day /head)

(g /day /head)
Arimals BOD COD TS N P
Beef cattle 640 3,500 3,500 128 72
Dairy cattle 170 630 4,345 126.5 187
Swire 125 250 356 20.4 16.8
Chicken 12.5 - 18 - -
Table 6. Animal waste pollution loading of Daecheong reservoir
(unit : t /day)
Species animal BOD COD TS N P
Beef cattle 36.33 198.73 198.73 7.26 4.08
Dairy cattle 1.02 3.80 26.21 0.76 1.12
Swine 9.98 19.96 28.43 1.62 1.34
Chicken 5.98 - 8.62 - -
Total 53.31 224.49 261.99 9.64 6.54
Sl Fold 255 Wy froide v 24 Zelnt, oAyt A
I 2+ 1:50,000 A LM FHFGE of  T2e BN §9, W, £8W, d5H &2
FY FHoZ ARt 7hEF o mE & 2 UERT o] 4 S E XEsted A
gyatEe E 79 2ol WHHAL, 1P 32 AAA FEAA QolA Be fol4el A
2¥ 4= BOD, COD, T—N, T—Pdl| tiste] o Boxn], JFust A|L4AES FHA 1

Table 7. Livestock waste pollution loading of stream area in Daecheong Dam inflow area.,

(unit : kg /day)

No 1 2 3 4 5 6 7 8 9
Stream Ok- Bo- Song Yong- Bong- Nam- Gu- Ju- Jeong-
Cheon Cheong Dong Hwang Dae Ryang Ja Ja
(P.L)
BOD 3,137 10,748 5,787 2,762 3,847 2,415 2,668 507 1,489
COD 14,286 47,157 26,887 9,630 18,057 10,499 12,699 1,653 3,286
T-N 589 1,946 1,150 414 747 485 547 87 148
T-P 388 1,271 769 273 472 346 373 62 102

% P.L : Pollution Loading
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Table 8. Livestock waste P.L of large basin in Daecheong Dam inflow area.

(unit : kg /day)

Animal Beef cattle Dairy cattle Swine Chicken Total
Area Head P.L Head PL Head P.L Head PL P.L
A, 6,784 A 314 A. 2,451 A 1,754 A. 11,303
B. 37,100 B. 1,164 B. 4,902 E. 2,527 B. 43,166
I 10.600 ¢ 1357 L1848 g3y 19607 o 4 140,335 C. 1,91
D. 763 D, 346 D. 327 D. 1,436
A, 6,142 A 154 A 2,443 A 605 A 9,344
B. 33,589 B. 570 B. 4,885 E. 872 B. 39,044
I 9597 ¢ 19228 95 ¢ oqyq 19540 o 599 48425 C. 1741
D, 691 D. 169 D. 3% D. 1,186
A, 8,099 A 181 A. 2,265 A 1,331 A. 11,876
B. 33,589 B. 672 B. 4,531 E. 1,918 B. 49,492
m 12654 ¢ 1008 LO66 o35 18122 o 4, 106,556 C. 2125
D, 691 D. 199 D. 303 D. 1,413
A, 8,054 A 183 A 1,216 A 1,205 A. 10,748
B. 44,044 B. 680 B. 2,433 E. 1,864 B. 47,157
v 12584 ¢ 1611 MO ¢ oq3s 97T ¢ g9 103580 C. 1,946
D, 906 D. 201 D. 163 D. 1,270
A, 7,261 A 193 A 1,609 A. 1,000 A, 10,063
B. 30,708 B. 715 B. 3,218 E. 1,440 B. 43,641
v L35 ¢ g4 LIS ¢ gy 12873 o ge3  799% C. 1,859
D. 817 D. 212 D. 215 D. 1,244
% P.L : Pollution Loading, A : BOD, B : COD, C : T—N, D : T—P, E : TSS
2=, 715 A9 2 E, 2, Sl uat
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Table 9. Real input pollution loading of livestock waste,
(kg /day)
Area 1/P Input—P.L Rainfall
(%) Average 1/P(%) Input—P.L 1/P(%) Input—P.L
A, 113 A 26 A 565
. B. 432 B. 864 B. 2,158
1 C. 2 2 C. 40 5 C. 99
D. 14 D. 28 D. 72
A 186 A 372 A 94
B. 781 B. 1,562 B. 3,904
I 2 C. 4 cC. 7 10 C. 14
D. 24 D. 48 D. 119
A 356 A 712 A 1,781
I B. 1,484 B. 2,968 B. 7,424
3 C. 64 6 c. 128 15 C. 319
D. 4 D. 8 D. 212
A 537 A 1,074 A, 2,685
B. 2,358 B. 4,716 B. 11,790
v 5 c. o7 10 C. 194 25 C. 485
D. 64 D. 128 D. 320
A 805 A, 1,610 A 4,025
v B. 3,491 B. 6,982 B. 17,455
8 C. 148 16 C. 2% 40 C. 740
D. 99 D. 198 D. 495
A 1,997 A. 3,994 A. 9,98
Total B. 8546 Total B. 17,092 Total B. 42,730
Average C. 364 (Min) c. 5 (Max) C. 1,820
D. 243 D. 486 D. 1,215
% Input Pollution Loading P : Production Pollution Loading A : BOD B:COD C:T—-N
D:T-P
Max : Maximum. Min : Minimum
g £ A o @t Aol e A+ Bae
te gk
E ATE UAHSE fFAdRAe 4450 1) dAE fLALe] 22 B dAAHFS
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2) 78 74
frejol 7h¢ wekew BOD7F 10,748kg /day,
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T—P& 1,271kg /day = F4+5 Qo).
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