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Table 7. Pollutant Loads in a Stream Receiving Livestock Wastewater

Sampling Flow (General items (kg/day) Nutrient salts (kg/day)
Month rate
sites (¢/sec) BOD COD SS NH,-N  NO,-N NO,-N  PO,-P
3 5.5 4.52 2.49 1.77 0.29 0.03 0 0
4 6.5 14.05 1.84 4.23 3.04 0 0 0.19
5 11.0 28.91 4.69 13.91 2.06 0.98 0.03 0
C, 6 15.0 65.24 45 .67 59.29 5.88 0.03 0.67 0.01
7 8.0 70.67 42.96 35.93 4.38 0 0.03 0
8 7.5. 77.98 55.36 74.53 11.52 0.01 0.51 _0.47
Mean 8.9  43.56 2550  31.61  4.53 015 021 0.1
3 0.8 116.14 48 .44 103.71 1.76 0.09 0.72 1.06
4 1.2 64.32 53.96 105.47 2.54 0.03 0.09 1.08
) 5 2.0 176 .29 112.37 224.71 3.55 0.08 0.32 2.16
C, 6 2.8 447.60  246.93  362.94 5.85 0.08 0.28 5.08
7 1.8 653.23 342.21 497.73 2.23 0.07 0.36 13.60
8 1.5 349,94  265.77  401.80 22.68 0.06 0.28 165
Mean 1.7  301.25 178.28 282.73 6.4 0.7  0.36 4.1
3 6.5 123.83 78.76 168.88 3.38 0.47 1.03 2.88
4 8.0 90.42 91.33 105.65 10.51 0 0.43 1.73
5 13.0 281.61 169.43  247.63 17.21 0.04 0.84 3.64
Cs 6 13.0 591.60  544.97  622.86 23.73 0 1.43 10.03
7 10.0 725.86 622.73 795.27 54 .07 0.05 0.35 15.34
8 9.2 493.10  358.03  532.77 37.63 0.02 1.22 5.72
Mean 108 384.40  310.88  412.18  24.42 010 0.8  6.56
3 8.0 95.47 59.20 124.60 2.16 0 1.76 1.62
4 10.5 68.53 52.84 69.04 9.43 0 0.31 0.88
5 14.2 221.39 160.01  270.22 10.43 0 1.64 2.27
C, 6 19.2 340 .47 282.76 365.57 17.69 0 0.98 6.89
7 12.0 420.17  394.68  436.03 32.35 0 0.09 6.36
8 125 302.26 314 .04 345 .60 k32.67 0.03 1.35 4.76
Mean 127  241.38 21059 268.51  17.46 0  0.85  3.80
3 15.2 3.34 1.93 5.19 1.59 0.04 1.76 0
4 20.5 15.32 9.65 19.62 2.52 0 0.74 0
5 34.0 29.76 25.09 33.90 1.33 0 2.97 0
Cs 6 36.0 25.66 16.39 39.63 3.83 0 0.16 0.75
7 25.0 32.49 21.34 34 .60 6.78 0.11 2.05 0.22
8 20.5 44 42 36.38 53.61 16.01 0.02 1.93 0.66
Mean  25.2 2533 18.60  31.09 5.4 003  1.60 027

* Station C, is above, station C, is point source of discharge, station C,,

low the point source of discharge of livestock wastewater.

C, and Cs are 50, 200, 2000m respectively be-
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Table 8. Regressional Analysis & Correlation Coefficient between Pollutants and Indicator

Bacterias
Pollutants | Temperature )
Indicate BOD COD SS NH,-N NO,-N: NO,-N PO,-P
bacterias ()
Slope 1.2906 0.4185 0.0149 0.0227 0.0148  -0.0106 —0.0238 2.7335
T-C Int' cept —2.2168  —0.4040 —-0.7369 —1.7238 —1.2013 7.6884 6.8715 3.8752
Cor~ Coef 6.1246 0.2025 0.8821**  0.7742**  0.7743** —0.1409 —0.0847 0.3263
Slope 0.8974 0.1814 0.0017 0.0032 0.0021  —0.0084 0.0015 0.4904
F~C Int’ cept —0.7723 2.2867 4.4599 4.0968 4.1725 42846 ©  5.2879 4.7981
Cor~ Coef 0.4170* 0.4223* 0.4731**  0.5304**  0.5298**  0.5399** —0.0257 0.2818

* Significant at P<0.05 % * Significant at P <0.01

Table 9. Bacterial Densities and Fecal Streptococcus Distribution at Sampling Sites

Param- Indicator bacteria :
eters  Test  Flow Tem (MPN / 100m¢) F.C/F.S Total Occurrence (%)
‘ Total Fecal Fecal ratio  strains Entero S. S.  GrouwQ.
Sampl- date  (g/sec)  (C) strepto- (S.
Ing sites coliforms coliforms cocci exam.  cocci  bovis equinus avium)
c, B.R 7.5 28.0  24x10* 16Xx10* 49X10* 0.33 30 467 30.0 10.0 13.3
AR 75.0 21.0  16x10* 16X10* 52X10* 0.30- 32 40.6 37.5 3.1 18.8
c, B.R 1.5 27.5  49X10°  49X10° 13X10" 0.38 3 48.6 25.7 5.7 20.0
AR 6.0 20.5 - 79X10*  79X10° . 32X10"  0.25 30 56.7 20.0 10.0 13.3
c, B.R 9.2 28.0  14Xx10° 14?(10‘ 33X10°  0.42 30 60.0 20.0 10.0 10.0
AR 8.0 21.0  79X10°  79X10° 26X10° 0.30 30 56.0 23.3 10.0 10.0
kC, B.R 12.2 27.5 110X10°  79X10° 22X10°  0.59 25 72.0 12.0 4.0 12.0
AR 120.0 20.5  49X10° 49X10° 120X10° 0.4 30 60.0 16.7 10.0 13.3
. B.R 20.5 28.0  33x10* 7.8X10° 22X10  0.79 25 76.0 8.0 8.0 8.0
AR 2800 .20.5 24X10* 16X10* 23X10* 0.7 25 16.0 8.0 12.0

64.0

#B.R. : Before Rainfall, A.R. : After Rainfall,

Tem. . Temperature

% % Station C, was upstream, station C, was point discharge, station C;, C, and Cs were 50, 200, 2, 000 respectively

downstream the point source of discharge of animal wastewater.
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©$ %3lo] vehyu)

7. RE 0S| MZ7|ZH ul@

AE WPE) LA%S} AAF E A C,0 F5
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Fig. 3. Survival curves of indicator bacteria
isolated from sampling sites(Before
rainfall).

* Station C, is point source of discharge of ani-
mal wastewater. Station C,, C,, and C; are
50, 200, and 2. 000m, respectively below the po-

int source of discharge.
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A Study on the Effects of Livestock Wastewater on
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Abstract

To evaluate effects of livestock wastewater on stream pollution, the surv-
ey on the environmental sanitation, hydrology, water quality, Pollutant lo-
ads and bacterial indicators in a stream receiving livestock wastewater dis-
charged from Chun Sung livestock Farm at Chunaemyon, Yang Ju-gun, Kye-
onggi Pprovince 'was carried out during 6 month from march to august, 1985.

The results were as follows: ‘ ‘

1. Water quality of livestock wastewater, discharged from Chun Sung fa-
rm was 2001.92mg BOD/1, 1190.55mg COD/1, 1936.51mg SS/1, 48. 75mg NH*-N/1,
18x10’"MPN T-C/100ml, 16.6X10" MPN F.C/100ml, respectively and Flowrate
was 146.9m3 /day.

2. Pollutant loads of livestock wastewater were 38, 40kg BOD/day, 310.88kg
COD/day, 312.18kg SS/day, 6.44kg NH;-N/day and 4.1kg PO,-P/day, res-
pectively. o

3. At 200m downstream from the discharging point, water quality was
11.62mg BOD/1, 7.69mg COD/1, 14.27mg SS/1, 2.75mg NH,-N/1,  57.2x10 M-
PN T.C/100ml and 97x10MPN F.C/100ml, respectively and pollutant loads
were 25.33kg BOD/day, 18.6kg COD/day, 31.09kg SS/day and 5.34kg NH,-~
N/day, respectively. These level are belower than water quality of upstre-
am from the discharging point. '

4. The multiple correlation analysis showed that organic pollutants such
as BOD, SS are higher correlative with F. C than T. C in stream pollution
from livestock wastewater.

5. From the F.C/F.S ratio survey, it was estimated that stream water
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was contaminated with livestock wastewater and in the dry season, F.C/F.S

ratio is less than 0.4 to 200m and in the rainy season, less than 0.7 to

2,000m from the discharging point, respectively.

6. As a result of F. S distribution analysis, with distance f{rom the con-

tamination source, ratio of Enterococcus group was increased but that of S.

bovis was decreased.

7. The results of the comparative survival of bacterial indicators, the
rates of dying-off are as follows: S. bovis, F.S, F.C, T.C.
8. From these results, F.C density, F.C/F.S ratio and Streptococcus

bovis can be used as an indicator of recent fecal contamination from live-

stock wastewater.
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Recent advances in the study of Brucella antigens and their serological cross-reactions

M. J. Corbel, - Veterinary Belletin, Review article, December 1985, Vol.55, No.12,

p. 927~942,
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