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Quality of Groundwater Used in Swine Farm and Swine Wastewater Characteristics
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Abstract

This research investigated the quality of the water supply and the wastewater of small and medium swine farms, which
differed in number of pigs, pig production systems and waste management. In this study, concentrations of pollutants
in the water supply from groundwater, wastewater of swine farms of each treatment stage and nearby surface water
were compared. The results showed TDS and pH values of groundwater used in swine farm were appropriate for pig
production. However, the water supply of both farms was contaminated with high organic compounds, solids and
nitrogen compounds after pigsty cleaning. BOD5, COD, TSS and TKN in pigsty cleaning wastewater of both farms
were 1,274.4-4,347.8, 2,798.5-8,268.0, 387.5-1,037.5 and 188.2-1,713.9 mg/L, respectively. There were no significant
differences between pollutants concentrations in pigsty cleaning wastewater of both farms. When the pigsty cleaning
wastewater of medium farms was treated by anaerobic wastewater treatment systems, reduction of BODS, COD and
TSS in the wastewater was found. Moreover, retention of the wastewaters in storage ponds of both farms could reduce
organic compounds, solids and nitrogen compounds in the wastewaters. The BODS, COD, TSS and TKN of
wastewaters in these storage ponds were 424.8-1,720.1, 1,036.5-3,000.0, 42.5-254.0 and 39.2-532.0 mg/L,

respectively which were still higher than those of the effluent standard for pig farm.
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Table 1 Quality of groundwater used in swine farm.
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Parameters Unit Concentration of pollutants Groundwater quality Water quality Surface water
in groundwater” standards for guideline for pig quality standard

Small swine farm Medium swine farm drinking purposesz' production for agriculture“

BOD5 mg/L 5.3+2.7 5.613.8 - - 20

COD mg/L 34.9+14.9 41.746.9 - - -

TSS mg/L 42.2+18.9 34.7+17.7 - - -

TDS mg/L 451.0£77.9 339.7+53.0 < 600 < 1,000%7 -

TKN mg/L 4.5+3.5 2.120.9 - - 0.5 (NH3-N)

pH 7.1+0.3 8.3+0.2 7.0-8.5 6.5-8.5° 5.0-9.0

Mean+SEM and sample size (n) = 3

? Notification of the Ministry of Natural Resources and Environment: Technical Criterias and Measures to Prevent Public Health and

Environment Hazard B.E. 2551 (2008)

¥ Notification of the National Environmental Board, No. 8, B.E. 2537 (1994), issued under the Enhancement and Conservation of

National Environmental Quality Act B.E. 2535 (1992)
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Table 2 Quality of wastewater of different swine farm and quality of surface water nearby.

Types of sample/

Concentration of pollutants in wastewater and surface water"

Farm size

BOD, (mg/L) COD (mglL)

TSS (mglL)

TDS (mg/L) TKN (mg/L) pH

Pigsty cleaning

wastewater
- Small farm 3,223.4+978.4° 5,355.5+1,588.9°
- Medium farm 1,924.2+499.7° 5,400.0+404.1°

Effluent of wastewater

treatment system?
- Small farm - -

- Medium farm 891.1£133.4 3,300.0+£700.0

Wastewater

in storage pond

- Small farm 914.9+405.8° 2,102.2+573.0°

- Medium farm 724.6£132.2° 2,100.0+416.3°

Surface water

in water resource

- Small farm 5.1+1.5° 387.8+279.8°

- Medium farm 37.4+21.2° 157.8+48.1°

743.5£190.1° 2,011.0+763.6° 417.4+147.3° 7.540.3°
902.0+90.2° 3,284.3+1,974.8° 912.0+403.4° 8.6+0.0°
479.7+131.4 2,981.0+1,723.3 1,150.0£70.9 8.0+0.2
121.0+45.6° 743.0+60.9° 101.2+32.0° 7.1£0.2°
221.3+31.9° 4,359.0+638.3° 473.3+54.7° 8.0+0.2°

36.2+10.9° 163.7+13.7° 41.0+21.9° 7.5+0.2°
134.0+56.6° 271.7+70.8° 13.946.4° 7.540.3°

"Mean+SEM and sample size (n) = 3.

?There was no wastewater treatment system in small swine farms.

Mean in the same row followed by the same letters are not significantly different at p=0.05.
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Table 3 Quality of wastewater of medium swine farm and quality of surface water nearby.

Concentration of pollutants in wastewater and surface water"

Parameters (unit) Pigsty cleaning

Effluent of wastewater

Wastewater Surface water

wastewater treatment systemZ’ in storage pond in water resource
BOD, (mglL) 1,924.2+499.7° 891.1£133.4° 724.6+132.2° 37.4421.2°
COD (mg/L) 5,400.0+404.1° 3,300.04700.0° 2,100.0+416.3" 157.8+48.1°
TSS (mglL) 902.0+£90.2° 479.7+131.4° 221.3+31.9% 134.0+56.6°
TDS (mg/L) 3,284.311,974.8° 2,981.0+1,723.3° 4,359.0+638.3° 271.7+70.8°
TKN (mg/L) 912.0+403.4° 1,150.0+70.9° 473.3+54.7% 13.946.4°
pH 8.60.0° 8.0£0.2% 8.0£0.2% 7.520.3°

" Mean+SEM and sample size (n) = 3.

Mean in the same row followed by the same letters are not significantly different at p=0.05.

Table 4 Quality of wastewater of small swine farm and quality of surface water nearby.

Concentration of pollutants in wastewater and surface water"”

Parameters (unit)
Pigsty cleaning wastewater

Wastewater in storage pond

Surface water in water resource

BOD, (mglL) 3,223.4+978.4°

COD (mglL) 5,355.5+1,588.9°
TSS (mglL) 743.5£190.1°
TDS (mg/L) 2,011.0£763.6°
TKN (mg/L) 417.44147.3°
pH 7.5+0.3°

914.9+405.8" 5.1£1.5°

2,102.2+573.0° 387.8+279.8°

121.0+45.6° 36.2£10.9"
743.0£60.9° 163.7413.7°
101.2¢32.0° 41.04¢21.9°

7.120.2° 7.5£0.2°

Mean+SEM and sample size (n) = 3.

Mean in the same row followed by the same letters are not significantly different at p=0.05.
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Table 5 Comparison between wastewater characteristics in storage pond and effluent standard for swine farm.

Wastewater in storage pond of
Parameters

Wastewater in storage pond of

Effluent standard for swine

small swine farm medium swine farm farm
(Units)

Range Average Range Average Standard A" Standard BY
BOD5 (mg/L) 424 .8-1720.1 914.9 524.7-974.5 724.6 60 100
COD (mg/L) 1,036.5-3,000.0 2,102.2 1,300.0-2,700.0 2,100.0 300 400
TSS (mg/L) 42.5-200.5 121.0 157.5-254.0 221.3 150 200
TKN (mg/L) 39.2-146.2 101.2 364.0-532.0 473.3 120 200
pH 6.7-7.4 71 7.7-8.4 8.0 5.5-9.0 5.5-9.0

" Standard for large swine farm (more than 600 livestock unit).

% Standard for medium swine farm (60-600 livestock unit) and small swine farm (6- less than 60 livestock unit).
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