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Estimation of Influence of Milking System Type on Milking

Center Effluent Amount and its Characteristics
Choi, D. Y., Kwag, J. H., Park, C. H., Jeong, K. H,, Kim, J. H., Yoo, Y. H.,
Jeong, M. S, Han, C. B. and Choi, H. L.*

National Institute of Animal Science, R.D.A.

Summary

The purpose of this study was to determine the effect of milking system type on milking center

effluent production through the four seasons. Four different types of milking systems (Bucket,
Pipeline, Tandem and Herringbone) were estimated, in duplicate, through the different seasons. The
following conclusions can be drawn from this study.

1.

The quantity of wastewater produced from Tandem and Herringbone milking systems were
significantly larger than Bucket milking system (p<0.05).

. The main wastewater production was from the washing of milking apparatus. Tandem and

Herringbone milking systems produced 398.8 and 407.7 ¢/day of wastewater, respectively, for

apparatus washing. These values were significantly higher than the other milking systems during
the summer (p<0.05).

. The average wastewater production from the various milking systems was 15.4 ¢ /head/day. The

quantity of wastewater production during summer (16.4 ¢ /head/day) season was higher than of
the other seasons.

. The highest level of BODs(906.4 mg/ #) was produced from the washing of the parlor floor

and the lowest level of BODs (2124 mg/ /) was produced from the washing of the udders of
the cows.

. The pH of dairy wastewater was in the range of 7.3~8.2 and the average levels of BODs,

COD, SS, T-N, and T-P were 731.2, 479.0, 751.6, 79.1, 14.7 mg/ ¢, respectively.
Following conclusions can be drawn from this experiment. The quantities of wastewater

production from Bucket, Pipeline, Tandem and Herringbone milking system were 143.9, 487.9,

914.0, and 856.7 2, respectively. The average wastewater produced from the milking systems was
15.4 ¢ /head per day.

In order to effectively manage on the wastewater from milking systems, dairy farms need to

consider the milking system type and farm size when determining the optimum wastewater
treatment system.

(Key words : Milking system, Milking center, Apparatus washing, Wastewater)
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Table 1. Experimental period for the determination of wastewater in dairy farms

Spring Summer Fall Winter
March 2 August 2 October 4 January 14
~March 18 ~ August 17 ~November 5 ~February 18

Table 2. Reference number of dairy farms from the different milking system
(Unit : Household)

. o Milking parlor
Item Bucket milkers Pipeline - Total
Tandem Herringbone
Spring 3 3 3 3 12
Summer 3 3 3 3 12
Fall 3 3 3 3 12
Winter 3 3 3 3 12
Total 12 12 12 12 48
e F A4 wAEE FEse] 285 74 A9 B30 #9049 AHL Genenal Linear
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Table 3. The daily volume of wastewater produced during milking operation based on the

farm's milking system during spring

(Unit : ¢ /day) )

Parlor

ftem gﬁiﬁ; Pipeline Tandem Herﬁngbone
Milking apparatus 40.3+14.5 247.0+ 225 392.0+ 63.6 410.1£ 5.6
Parlor floor — 172.1+ 25.7 119.6+ 39.8
Milk cooling tank 16.2+ 5.8 87.4+ 53.8 128.3+ 314 137.8+ 30.3
Udder washing 36.2+ 4.7 413+ 564 66.2+ 74.6 63.3+ 62.7
Miscellaneous 57.7+24.0 102.3+ 51.7 134.5+ 72.0 116.2+ 58.7
Total 150.4+12.5° 478.0+126.7° 893.2+128.5 ° 847.0£147.6°
No. of milk cows 13.0+ 1.0 33.0+ 3.6 56.7+ 14.0 52.0+ 16.1
“;;ﬁ:g:";‘tﬁi’a}{’)er 116+ 1.1 143¢ 27 16,1+ 2.5 173+ 53

Y Mean+S.D.

» Means with the same superscript letter within a row are not significantly different(p<0.05).
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Table 4. The daily volume of wastewater produced during milking operation based on the

farm's milking system during summer

1).2)

(Unit : £ /day)

Parlor

Jem Elﬁﬁ% Pipeline Tandem Herringbone

Milking apparatus 40.7+£16.7 248.7+ 25.3 398.8+ 75.3 4077+ 64

Parlor floor - - 190.6x 24.3 134.6+ 469

Milk cooling tank 13.9+ 5.3 89.3% 55.0 128.7+ 29.5 132.9+ 26.0

Udder washing 30.3+ 9.8 64.7+ 84.3 74.1+ 85.2 68.9+ 68.9

Miscellaneous 63.7£31.5 110.5+ 53.9 142.0+ 64.5 112.0+ 59.9

Total 148.6+£13.3° 513.1+153.5° 934.2+109.3" 856.1£157.6

No. of milk cows 127+ 2.1 327+ 5.0 58.04 16.7 47.0+ 19.7

Wastemgerbsr bed | 1105 21 1565 3.6 168+ 3.6 207 9.1
Y Mean = S.D.

D Means with the same superscript letter within a row are not significantly different (p<0.05).

Table 5. The daily volume of wastewater produced during milking operation based on the
farm's milking system during in fall'?

(Unit : £ /day)

Parlor

Item Bgcket Pipeline -
milkers Tandem Herringbone
Milking apparatus 37.6x14.6 249.7+ 23.1 39544+ 75.8 404.6+ 54
Parlor floor — - 206.1+ 53.3 154.4+ 69.3
Milk cooling tank 13.8+ 5.6 91.3% 54.1 129.5+ 27.4 1355+ 27.1
Udder washing 28.6+10.3 69.0+ 89.4 359.7+ 63.1 56.9+ 55.0
Miscellaneous 61.6x15.1 93.6+ 34.3 137.7+ 66.6 112.7¢ 74.0
Total 141.8+30.0° 503.6:144.4° 928.4+107.4° 864.1+185.8°
No. of milk cows 12.0+ 2.0 323+ 5.1 57.0+ 11.5 53,7+ 17.2
Wastewater per head | ) ¢ 1555 34 166+ 3.0 171+ 5.1

(4 /day)
Y Mean + $.D.

? Means with the same superscript letter within a row are not significantly different (p<0.05).

Al Mg g & A A gaFo] 21~3647F &
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Table 6. The daily volume of wastewater produced during milking operation based on the

farm's milking system during winter™”

(Unit : £ /day)
Bucket .. Parlor
Item ; Pipeline ;
milkers Tandem Herringbone
Milking apparatus 36.4+15.5 248.7+ 25.3 388.8+ 75.3 397.7+ 6.4
Parlor floor — — 1577+ 73.2 157.7+ 61.8
Milk cooling tank 152+ 45 90.3+ 53.6 128.7+ 29.5 132.9+ 26.0
Udder washing 30.1+ 9.0 56.6£ 57.5 83.1+ 88.1 78.6+ 85.4
Miscellaneous 53.1+ 8.8 61.4+ 10.3 131.9+105.9 82.9+ 33.0
Total 134.9+31.5° 457.0+109.5° 900.2+207.1* 859.7+146.8°
No. of milk cows 12.7+ 1.5 313+ 6.7 56.0+ 16.5 46.3+ 12.1
Wastewater per head
6+ 1. S5+ . 4+ . 2+ 4.
(2 /day) 10.6+ 1.5 145+ 09 16.4+ 1.7 19.2 7
Y Mean+S.D.

? Means with the same superscript letter within a row are not significantly different (p<0.05).

Table 7. The seasonal volume of wastewater produced from different milking systems"

(Unit : £ /head/day)

Item Spring Summer Fall Winter
Bucket milkers 11.6+1.1 11.942.1 11.8+0.5 10.6£1.5
Pipeline 14.3£2.7 15.6+3.6 15.5+£3.4 14.5+0.9
Tandem 16.14£2.5 16.8+3.6 16.6+3.0 16.4+1.7
Herringbone 17.3£5.3 20.7+9.1 17.1£5.1 19.2+4.7

Mean 14.8+2.5 16.3+3.6 15.3+2.4 15.2+3.6

Y Mean+S.D.
ZF 190~227¢, AFY Ui LRI F 28FHE AHeE o AA 285,
114~474¢, parlord] HF71E 284~4742, Af¥+ FF7t 505 o3kl Avole, 77
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% oed, 25547 A¢ Bud we o
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ARGIE 064 mg/ £ 2 P ggken, §F  Bo| avlsm, a2 A5FASE wpet
ARACNE 2124mg £ 2 7P WSkth CODw, 3 A0S HadtEd 2RHE B9 oo
SS $% BODsSt "hAZIA R A4l whetdl  tasiAu Ao FRo s AMNSE B AR
HA ZA7F 9713, 1,9344mg/ 4 2 7P B e 7MY (MWPS, 1985). el A )
o8, FFAAA s 27 2603, 330.8my L HAEE AH SR o] wr] wjRo) »
C2 P RA JErdth TNS A4 vk wsh 2o Aze] EFs] Asr| of
AN 236.7mg/ ¢ 2 AP Bgrout o] #gol ok webd e wAs:
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& $EE BgTh(Table 8). o2 AAF ] AL sk AjAsd SH3
9 olgetA S Lo B (1985)0] Al ARTHE selstel AelgFel 2 A
A dgste A AHE e Axg & A steqo} g} (Fig. 1).
Table 8. Characteristics of wastewater produced using the different milking operation
(Unit : mg/2)
Item pH BODs CODwmy SS T-N T-P
Milking apparatus 8.2 831.9 376.3 514.4 39.9 20.6
Milk cooling tank 8.0 808.6 460.6 463.7 45.9 24.2
Parlor floor 7.7 906.4 971.3 19344 236.7 18.0
Udder washing 7.3 212.4 260.3 330.8 29.8 33
Miscellaneous 7.4 896.8 326.3 514.4 434 7.5
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Table 9. Estimated volume of wastewater discharged from milking center

Volume of wastewater( £ /day)
Washing operation
Range Average
. Automatic 247.0 ~410.1 366.3
Milking apparatus Manual 364 ~ 40.7 39.5
. . Automatic 87.4 ~137.8 122.2
Milk cooling tank Manual 138 ~ 16.2 15.4
Automatic 119.6 ~206.1 184.1
Parlor floor
Manual — -
Miscellaneous Automatic 614 ~142.0 123.9
Manual 53.1 ~ 63.7 59.4
Udder washing Automatic 1.05~ 1.70 1.5
(per milk cow) Manual 1.25~ 2.78 2.1

Fig. 1. A simple septic tank for wastewater
treatment from a milking center in
dairy farm.

welA], ZFH6-$ 5059 Automatic Al
d9s B{Etn Qe Yevke AR T
AFol 75020, FH7] AH 3663¢, AFY
77 AA 12222, A vlEAA 1841 2,
71e} 123929 AHF7E A8Fe] F 8715
29 AHF7} FRAFoezde wWEse A
23 FA¥ 4 vk (Table 10).

2 o

2 ARe AakstlA Bastn g o

S7hA Wele) AgAxde] deto] AE
AR5 BAFR oA S4E doln

Table 10. Estimated total daily water usage for automatic milking system of cow preparation

Milking operation Water usage (£ /day)
Cow preparation(2 milking sessions) 75.0
Automatic prep. stalls(average water usage)
Milking apparatus 366.3
Milk cooling tank 122.2
Other washing Parlor floor 184.1
Miscellaneous 123.9
Total 796.5
Total daily water use 871.5

* Type of milking system : Automatic milking system

* Number of milk cows : 50 cows
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