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Fig.1 The structure of the overflow-type sedimentation tanks installed at dairy farms in H town.
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Table 1. The residual milk contamination into the washing water from milklines.

FarmA FarmB FarmC FarmD FarmE FarmF FarmG FarmH  Farml  FarmJ FarmK ave.  std.
Cyn [mg/L] 21 4.9 28 15 24 14 16 16 20 28 34
Cwp [mg/L] 12 3.1 14 9.4 12 8.5 10 73 11 15 1.1
Cum Ny [9%] 0.36 0.08 0.48 0.26 0.42 0.25 0.27 0.27 0.35 0.48 0.06 030 0.13
Cym @) [9%] 0.38 0.09 0.43 0.29 0.37 0.26 0.31 0.22 0.34 0.46 0.03 029 0.13
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Table 2. The quality of the wastewater from milking centers at each sedimentation tank.

(1) waste milk was
not discharged

(2) small amount
of waste milk was

(3) large amount
of waste milk was

discharged discharged effluent
standard
milk contamination milk contamination milk contamination
<0.5% (n=22) 0.5-2% (n=10) >2% (n=6)

~ pH 6.7 + 1.1 57 = 06 53 + 06 5.8-8.6
é BOD [mg/L] 210 =+ 200 450 =+ 240 3200 =+ 2900 <160

o % COD [mg/L] 110 £ 57 270 =+ 170 800 =+ 310 <160
- é SS  [mg/L] 49 =+ 100 110 =+ 82 1,500 =+ 1,900 <200
2 TN [mgL] 11 + 78 60 + 73 230 =+ 200 <120

i T-P  [mgL] 6.1 + 3.1 28 + 23 75 £ 43 <16

Y pH 63 = 05 56 = 0.5 54 =+ 06 5.8-8.6

'3 BOD [mg/L] 160 =+ 98 520 =+ 230 1,800 =+ 1,800 <160
2’ ‘é COD [mg/L] 91 =+ 41 210 + 140 730 =+ 390 <160
o é SS  [mg/L] 46 + 97 69 + 67 230 + 180 <200
"g T-N [mg/L] 94 =+ 6.1 55 + 57 160 =+ 110 <120

i T-P  [mg/L] 6.1 =29 48 =+ 66 73 + 45 <16

. pH 63 + 04 57 = 04 54 = 05 5.8-8.6

i BOD [mg/L] 140 + 82 520 =+ 180 2,000 =+ 1,900 <160
< € COD [mgl] 66 + 29 180 + 110 600 + 390 <160
A § SS  [mg/L] 37 £ 77 71 + 74 120 + 54 <200
T TN [mgl] 92 + 54 38 + 18 200 =+ 150 <120

i T-P  [mg/L] 6.1 £ 33 23 £ 10 79 £+ 4 <16

not meet the effluent standards
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Fig.2 Nitrogen removal rates from the effluent after treatment

in the sedimentation tank at each dairy farm.
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Fig.3 Phosphorus removal rates from the effluent after treatment
in the sedimentation tanks at each dairy farm.
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Low-cost treatment of wastewater from milking centers:
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Wastewater treatment systems for handling milking center effluent have not been
established at small- and medium-scale dairy farms, due to high cost of conventional treatment
systems such as activated sludge. In this study, we examined purification efficiency, essential
conditions, and pollutant load removal performance of low-cost overflow-type sedimentation tanks
installed at about 150 dairy farms in H Town, Hokkaido. At 38 dairy farms using this system,
effluent volume from milking centers, waste milk contamination, and retention period of the
sedimentation tank were determined, and the clear top layer of wastewater in each of the three
tanks per system were sampled and the chemical components were analyzed.

Analysis revealed that the treated water did not meet effluent standards when the drain
water contained >0.5% milk, which was the case when waste milk was discharged into the drain
water. At 80% of farms examined, the effluent was purified sufficiently, whereas at the remaining
20%, the effluent did not meet standards because of insufficient removal of residual milk in the
milk lines. The observed nitrogen and phosphorus removal from the effluent after treatment in
the sedimentation tanks (16-63% with 4-5 days retention and 8-37% with 3-7 days retention,
respectively), might not be sufficiently high. However, establishing such low-cost wastewater

management systems could still reduce total pollutant load in the region.
Key words : milking center effluent, settling tank, purification, waste milk, dairy farm
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