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Fig.1 The picture of dairy farms using automatic milking machines
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Table 1 The amount of wastewater discharged from the milking center using automatic

milking machine
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The wastewater
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The number of milking cows nsing automatic milking machine (heads) 60 54
The average of milking times per cow FarmA FamRiﬁes/da}E armA2.2 Farm B3.5 FarmA Farm B
The amount of wastewatéF e anitloarashimgstewater (L/day) 211 TB/day) 18211 13579 395 214

The amount of wast:erwatle%]f!3 Sgrl E?rggﬁ%%?%fgn%?ga %}I the pipeline milking system (L/time) 61 45
. . . . .. BOD (mg/L) 1,400 9,500 1,900 2,600 1,600 5,100

The times of circulation cleaning of the pipeline milking system times/day) 3 3
. . . COD (mg/L?, . 420 5,700 580 1,200 500 2,800

The amount of wastewater for circulation cleaning of the pipeline milking system (L/day) 184 135
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Total amount of wastewater discharged from the millim(grfgmyr 110 4B/day) 7895 6314 95 55
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The aim of this study was to obtain fundamental data for the design of a wastewater treatment system for
milking center that use automatic milking machines (AMMSs). Two fiee-stall dairy farms (A and B) with AMMs
supplied by different manufactures were evaluated. The number of cows milked by an AMM relative to the total
number of milking cows was 60 out of 84 at farm A and 54 out of 90 at farm B. The effluent volumes from the
milking centers were determined together with the chemical oxygen demand (COD) and biochemical oxygen
demand (BOD) of the wastewater. The average frequency of milking visits per cow was 2.2 times/day at farm A and
3.5 times/day at farm B. At farm A, 1.6 L of pre-milking wastewater was discharged each time a cow entered the
AMM and the milker was then automatically applied to the teats. At farm B, 0.4 L of milker washing water was
discharged every time a cow exited the AMM after milking. The amount of water for cleaning the milk line circulation,
which was carried out automatically three times per day at each farm, was 180 L/day at farm A and 140 L/day at farm
B. The total amount of wastewater discharged from the milking center was 400 L/day at farm A and 210 L/day at
farm B. BOD and COD of wastewater effluent were respectively 1,600 and 500 mg/1 at farm A and 5,100 and 2,800
mg/L at farm B. Compared with farm A, the amount of wastewater was smaller at farm B and the wastewater at farm
B appeared to be more concentrated. It has been reported that the amount of wastewater and the BOD load per cow
are 17 L/day an29 g/day at tie-stall dairy barns with a pipeline milking system and 18 L/day and 38 g/day at free-stall
dairy barns with automatic milking parlor. From the present results, it was calculated that the amount of wastewater
and BOD load per cow from the milking centers using AMMs were 5.3 L/day, and 15 g/day, respectively. Based on
the above considerations, it is concluded that the amount of wastewater per cow for milking center with an AMM
would be less than one-third of that for a conventional milking system (e.g., a milking parlor) and the BOD load per

cow would be on the same level with a milking parlor.
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