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TREATMENT CHARACTERISTICS AND PRODUCTION
OF LIVESTOCK WASTEWATER

Mock Huh* - Yong-Doo Lee**

Abstract

The importance of livestock industry, espedally swine raising industry(SRI) in Cheju-do is
regarding as the one of major livestock policy to cope with UR. However, with reverse
funtction following the promoting of SRI, concert of environment pollution caused by livestock
wastewater, as it were, the pollution of underground water that is a resource of water supply
severly appears,

In this study, we(investigators) analyzed the present condition and prospect of SRI
indicated as a major resource of water pollution. Also we did a research the production of
wastewater caused by SRI and characteristics of waste disposal. Therefore we indicate a
basic materials for statistics to plan the prmoting of SRI and the preservation of the
environment.

The result of this study are summarized as follows.

1. The distribution of swine breeding in Cheju-do is localized at western part of Cheju—do.

2. Breeding head number of swine in Cheju-do is being expected from 161,740 in 1993 to
699,704 in 2011. Therefore the quantity of wastewater infer 8,396 to be increased.

3. The wastewater caused by SRI is handled by storing liquefied fertilizer method and
simplicity purification method for the mose part.
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Table 1. Unit production of swine wastes”
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Livestock Weight (kg) ot mum_ (ks /head/day)
Feces Urine Total
Piglet 30 13 30 33
Growing 60 23 35 58
Swine Growing 90 27 50 77
Sow, Boar 250 33 55 88
Average 24 40 64
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Table 2. Production characteristics of raw wastewater from livestock.?

Wastewater
. volume BOD(mg/ 1) COD(me/ 1) SS(mg/ 1)
tem ( 1 /head - day)
Mean Range | Mean Range | Mean | Range Mean Range
Swine Faalty 12 6~33 2510  |1290~5000f 1630 760~30001 1660 440~4.400
Dary Faclity 40 17~60 270  |2500~32001 2340 [2000~3000f 1270  |1000~1700
E:fhyCattb 3 3~40 2900 |2700~3200| 2430 |2000~3000( 1230  {1,000~1700




Table 3. Charactenstics of swine wastes in Korea and Japan?

Korea Japan
ltem
Feces Urine Feces Urine
BOD(mg/ ! ) 59,875 4,009 62,749 5114
CODmn(ng/ 1) 26,926 9,005 35,030 9279
SS(mg/ 1) 183,000 425 223,000 4,500
VSS(me/ 1) 161,286 340 - -
TKN(meg/ !) 9,790 4,500 4,664 7,780
T-P(mg/ 1) 4,205 315
Cl (mg/ 1) 1,321 1531 1,695 1,344
Water Content
(%) 735 - 785 -
pH - - 70~73 76~84
P:0s(%DRY) - - 168 0.15
Table 4. Literature cited on quality characteristics of swine wastewater”
Literature pH SS TBOD | TCODcr| TCODMn | SCODe: | T-N TKN | T-P
(mg/ 1)|(mg/ 1) (mg/ 1) |(mg/ ) |(mg/)|(mg/ 1) (mg/!)|(mg/1)|(me/1)
Literature | 1,680 2510 | 1,680
Literature I | 7.86 4,800 | 7,820 980 1213
Literature K 76 4400 6,350 5,250 2,225
Literature V 4,500 5,000 5,000 400
Literature V 819 1,681 1628 | 3435 1,483 407 47
Literature VI 1,025 1965 | 3557 2,568 844 40
Literature VI 19,200 | 24,500
Literature Vil 80 5114 9,297 7,780
LiteraturelX | 826 2,251 2437 | 8924 3,710 3,085 72
Literature X 425 | 4009 | 9,065 4,400 315
Literature XI| 82 737 | 1594 | 1,661 1494 97 12
Range 826/ | 4,500/ 119,200/ [24,500/ | 9,297/ | 3,710/ | 7,780/ | 3,085/ 400/
(Max/ Min)| 76 425 1594 | 1,661 980 1,483 97 407 12
Average 8 2025 | 4826 | 7444 | 4255 | 2587 | 3900 | 1,387 148

&) Literature = 17, 1%, TI°, N® V", W°
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Table 5, Quality criteria of discharging water by the purifying facilities for wastewater of

livestock.
) Quality critena of
Reparation Scale discharging
Area: 1400ni and over. *BOD:150 mg/ ! and below
o (But, in special counterplan zone for | *SS:150 mg/ I and below
Permissible i . ;
limiit preservation of quality of water and | *Special counterplan zon-
i
conservation for water supply, area must | BOD, SS:500 mg/ I and below
be 7,000nd and over.)
Report Area 250ni and over, 1400m below BOD: 1500mg/ ! and below
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Table 6. Local production distribution of swine wastewater.

(Breeding head: 1994, 6)

Occurance
Place Total breeding | Ratio(%) guantity of
(Head) wastewater
(m*/day)*
Namwon-Eup 5,000 30 60
Taejeong-Eup 20537 122 246
South Cheju Songsan-Eup 2,650 16 318
County Andeck-Myeon 7,660 46 92
P’ yoson-Eup 4,650 28 56
Sum 40,497 241 486
Kuwa-Eup 2,050 12 25
Aewal-Eup 21,760 129 261
North Cheju Choch’ on-Eup 4,300 26 52
County Hankyoung-Myeon 11,070 6.6 133
Hallim-Eup 48,220 287 579
Sum 87,400 520 1,049
Cheju City 32,331 19.2 388
Sogwipo City 7,926 47 95
Total 168,154 1000 2,018

* Occurance quantity of wastewater (ni/day) = Total breeding head %12 ! /head/day

Table 7. Yearly mean increasing rate and present condition of swine breeding head.

Year 1988 1989 1990 1991 1992 1993 | Average
Breeding head 109,113 | 111,799 | 109,192 |116,034 | 137,815 | 161,704 -
number
Yearly mean - 002462 |-002332 | 006266 | 018771 | 017334 | 0.08500
Increasing rate
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Fig. 2 Presumption of prospective swine breeding.

Table 8 Quantity presumption of prospective swin wastewater.

1993 1996 2001 2006 2011
(Year) (Year) (Year) (Year) (Year)

Livestock Section Unit

Total breedg | Head | 161704 | 206543 | 310570 | 466991 | 699704

Swine | Occurance
quantity of ni/day 1,941 2479 3727 5,604 8,396
wastewater*®

» Occurance quantity of wastewater = Total breeding head x12 ! /head/day
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Table 9, distribution by treatment method in purifying faciities of swine wastewater,

(1994. 6 )
Standard| @ ded| Trickling |Oxidation Sawdust | Stoing [Simplidity| Subur-
. activated . . hquefied |purificati-| face soll
Section shudge aeration filter ditch KDST | ferment ferth on S 1 Total
method method | method | method method method | method | method
Obrct 1 9 1 3 10 un | 2 4|
Ratio
(%) 03 31 03 10 34 38 | 73 | 144 14 | 100

ol AAWYE AHARA ok HEFIPUKDST)A 4% F}ANa &S
AZRG Fdvle B=AL FoM 7 B 34 5L FHAHAA AA
F AENEF B AN £ @ EE2 7} 4539 ZARHE FAAde oE
THAL F7IPAM AMLBRFHI Ae Table 1054 T

Table 10. Purification efficency of swine wastewater by storing liquefied fertilizer method and
KIST-Dongsung septic tank(KDST).

(Unit : mg/ )
Tterm SS | BOD | TCODws| TCODe | SCODva| T-N |NHs-N| T-P
Raw 2085 | 5003 | 2939| 8130 | 2080 | 3843| 2007 | 1028
wastewater
A 580 | 2351 | 1082| 3305| 840 2416| 1396 521
Storing B 432 | 2275 | 1213| 4098| 965| 2578 | 1742| 352
liquefied C 400 | 2462 | 1254| 4240 998| 2706| 2161| 942
fertilizer Average 477 | 2363 | 1183 | 3881| 934| 2567 | 1766 605
method Average
efficiency 771| s28| 97| s23| 51| 332| 120| 411
(%)
Raw 7
wastownter | L782| 4721 | 3113| 8882| 2214| 4058 | 2307 | 2037
A 370 | 1291 999| 3366| 793| 3199 | 1693| 703
B 291 | 1471| 787 2614| 616 1888 | 1105| 3605
C 250 | 584| 316| 1641| 217| 805| 621| 128
KDST D 832 | 1548 | 1084 | 3829| 877 1941 | 1207| 527
E 416 | 1287| 948| 3673| 767| 2138| 47| 306
Average 432 | 1236| 827| 3019| 654| 1994| 1115| 405
Average
efficiency 758 | 738| 734| 60| 705| s09| 585| 801
(%)
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Table 11. Quality characteristics of swine wastewater by improved level of swine facility.

(Unit : /1)

k"l‘;?;l’ed sS | BOD | TCODw | TCOD: | SCODMa | T-N | NHs-N| T-P
A-1 | 3190 | 4425 | 2901 | 7227 | 2577 | 3545 | 1170 [ 769

High | A-2 | 1888 | 4927 | 3234 | 9984 | 2747 | 5713 | 3638 | 2028
Mean | 2544 | 4676 | 3113 | 8606 | 2662 | 4620 | 2404 | 1399

B-1 939 | 3539 | 2440 | 7997 | 199 | 3317 | 1260 | 578

Middle | B2 | 2069 | 5037 | 2695 | 9541 | 2094 | 3079 | 188 | 1122
Mean | 1504 | 4288 | 2568 | 8769 | 2045 | 3198 | 1574 | 850

C-1 | 185 | 5499 | 2198 | 7468 | 1596 | 2671 | 2174 | 5418

Low | C-2 | 2050 | 4402 | 2877 | 8706 | 2043 | 3852 | 1242 | 1048
Mean | 1943 | 4949 | 2538 | 8087 | 1820 | 3262 | 1708 | 3233
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