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Summary

This research was carried out to investigate the daily amount and characteristics of wastewater
produced from bucket milkers, pipeline, tandem and herringbone milking system for washing
operations after milking included 28 dairy farms. The average amount of wastewater produced
from milking system was 9.8 £ /head/day. The amount of wastewater varied from a low of 82
litters/head/day(pipeline milking system) to 13.4 litters/head/day(herringbone milking system). The

moisture content, Biochemical Oxyge

n Demand(BOD:s),

Chemical

Oxygen Demand(CODwu,),

Suspended Solids(SS8), Total Nitrogen(T-N) and Total Phosphorus(T-P) concentration of wastewater
were 99.9%, 394.5mg/ £, 417.3mg/ {, 1,201.3mg/ £, 3.78mg/ £, 0.51mg/ { .

(Key words : Milking system, Wastewater, Water pollutant, Environment)
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Table 1. Reference number of dairy farms in different milking system

(Household)

Milking system SL;fgsm)cr A(ugg;m sz,lgn;?r S(Pélgn)g Total
Bucket milkers 1 1 2 2 6
Pipeline 2 2 2 2 8
Tandem 2 2 2 2 8
Herringbone 1 1 2 2 6
Total 6 6 8 8 28
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Table 2. The daily amount of wastewater produced from the different milking system at
farms in summer 1998

Bucket Pipeline Tandem Herring-
Item milkers bone Average
A B C D E F

Milking apparatus 72.0 320.0 3200 420.0 320.0 480.0
Parlor floor - - - 313.6 289.4 196.0
Milk cooling tank 24.0 55.6 64.7 167.5 135.4 94.1
Udder washing 132.0 156.0 60.0 57.0 73.1 66.0
Miscellaneous 48.0 125.8 107.8 209.4 111.4 83.6

Total 276.0 657.4 5525 |1,172.5 929.3 919.7
No. of heads 41 50 68 142 75 63
Average body
weight(ke/head) 456.9 475.9 389.3 428.6 482.4 402.5 4358
Wastewater per -
head( £ /day) 6.7 13.2 8.1 8.3 124 14.2 10.5

"Note : A~F : Dairy farms.

Table 3. The daily amount of wastewater produced from the different milking system at
farms in autumn 1998,

Bucket Pipeline Tandem Herring-
Item mikers bone Average
G H I J K L

Milking apparatus 108.0 240.0 280.0 490.0 320.0 480.0
Parlor floor - - - 216.0 240.8 210.0
Milk cooling tank 30.0 27.0 300 162.4 140.0 240.0
Udder washing 240.0 60.0 240.0 34.2 56.3 24.6
Miscellaneous 38.0 108.0 60.2 214.8 120.8 206.8

Total 416.0 435.0 6102 | 1,117.4 877.9 1,161.4
No. of heads 45 109 52 140 78 102
Average body " ”
weisht(kg/head) 374.1 382.0 433.2 416.2 481.7 419.6 417.6
Wastewater per n -
head( ¢ /day) 9.2 4.0 11.7 8.0 11.3 11.4 9.3

'Note : G~L : Dairy farms.
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Table 4. The daily amount of wastewater produced from the different milking system at
farms in winter 1999

B gcket Pipeline Tandem Herringbone
Item milkers Average
M N 0 P Q R S T

Milking apparatus 118.0 | 75.3 | 237.1 | 273.4 | 476.0 | 310.2 | 4743 | 462.0
Parlor floor - - - - 2124 {1902 | 2284 | 184.0
Milk cooling tank 32.0 |} 25.0 280 320 | 161.8 | 148.0 | 238.6 92.2

Udder washing 204.8 1554 | 63.2 | 218.6 66.8 | 46.3 30.6 73.0

Miscellaneous 58.0 | 70.8 | 92.0 | 84.0 | 2427 | 130.7 | 2042 79.8
Total 412.8 [326.5 | 420.3 | 608.0 |1159.7 | 8254 [1176.1 | 891.0

No. of heads 42 39 74 55 145 88 98 72

Average body

weight(kg/head) 4294 1470.5 | 457.1 | 420.0 | 439.0 | 434.6 | 430.3 | 402.2 434.5

Wastewater per
head( ¢ /day)

Note ; M~T : Dairy farms.

9.8 8.4 57| 111 8.0 9.4 12.0 12.4 9.6

Table 5. The daily amount of wastewater produced from the different milking system at
farms in spring 1999

B'.'ICka Pipeline Tandem Herringbone
Item milkers Average

9] v W X Y Z AA BB

Milking apparatus 72.0 143.5 | 288.0 256.0 448.0 | 316.0 448.0 465.6
Parlor floor - - - - 198.4 | 168.4 300.2 164.8
Milk cooling tank 12.6 24.0 | 1296 36.0 155.2 [ 153.6 220.8 180.4

Udder washing 48.0 | 1758 32.0| l62.0 46.0 | 44.3 69.6 43.0

Miscellaneous 24.0 81.6 64.0 540 2174|1644 | 2202 65.6
Total 156.6 | 4249 | 5136 | 508.0 | 1065.0 | 846.7 | 1258.8 59244

No. of heads 42 40 87 50 140 96 90 64

Average body
weight(kg/head)

Wastewater per
head( ¢ /day)

'Note ; U~BB : Dairy farms.

448.5 | 4785 4357 | 459.1| 449314343 4693 | 4614 | 452.0

6.5 10.6 5.9 10.2 7.6 8.8 14.0 14.4 9.8
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Table 6. The average amount of wastewater produced from the different milking system

Ttem E:il:; Pipeline Tandem Herringbone Average
Milking apparatus 98.1 276.8 387.5 468.3 307.7
Parlor floor - - 2293 213.9 110.8
Milk cooling tank 24.6 504 153.0 177.7 101.4
Udder washing 159.3 124.0 53.0 46.9 95.8
Miscellaneous 53.4 8§7.0 176.5 143.4 115.1
Total 3354 538.2 999.3 1,050.2 730.8
No.of heads 385 68.1 113.0 81.8 73.4
Average body
weight(kg/head) 443.0 431.5 445.8 430.9 437.8
Wastewater per 8.7 7.9 8.8 12.8 9.6
head( £ /day) (8.8) (8.2) (8.9) (13.4) (9.8)

*

) is recalculated value based on the body weight, 450kg.

Table 7. Characteristics of wastewater produced from milking and storage equipments

ftem BOD:s CODmy SS T-N T-P H
mg/l) | (mg/e) | (mge) | mge) | mge) | P

Milking apparatus 308.6 408.6 405.2 4,30 0.64 94
Parlor floor 293.7 824.7 2,710.0 3.93 0.36 8.7
Milk cooling tank 447.2 337.8 429.7 4.16 0.54 6.5
Udder washing 54.3 109.2 178.3 4.33 0.36 6.3
Miscellaneous 240.5 89.0 139.0 4.29 0.35 8.7
Wastewater mixed 394.5 417.3 1,201.3 3.78 0.51 8.0
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