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Abstract

This study examined the wastewater at a livestock farm, and found that the dairy wastewater from the milking parlor
had a lower concentration than the piggery wastewater, and that it was produced at a rate under 1.3 m*/day in a single
farmhouse. The amount of dairy wastewater was determined based on the performance of the milking machine, the
maintenance method of the milking parlor, and the amount of milk production allocated for each farmhouse, not by
the area. The results confirmed that both dairy wastewater treatment processes, specifically those using Hanged
Bio-Compactor (HBC) and Sequencing Batch Reactor (SBR), can fully satisfy the water quality standards of
discharge. The dairy wastewater has a lower amount and concentration than piggery wastewater, meaning it is less
valuable as liquid fertilizer, but it can be easily degraded using the conventional activated sludge process in a public
sewage treatment plant. Therefore, discharging the dairy wastewater after individual treatment was expected to be a
more reasonable method than consigning it to the centralized wastewater treatment plant. The effluent after the SBR
process showed a lower degree of color than the HBC effluent, which was attributed to biological adsorption. In the
case of the milking parlor in the livestock farm, the concentrations of the effluents obtained after HBC and SBR
treatments both satisfied water quality standards for the discharge of public livestock wastewater treatment plants at
99% confidence intervals, and the concentrations of total nitrogen and phosphorous in untreated wastewater were
even lower than the water quality standards of discharge. Therefore, we need to discuss strengthening the water
quality standards to reduce environmental pollution.

Key words : Hanged Bio-Compactor process, Milking parlor wastewater, Sequencing Batch Reactor, Water quality
standard
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1. Introduction
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2. Materials and Methods
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Table 1. Dimensions of HBC process

Division Vol.(m’) HRT(hr) Media(m)
Aerobic 1 5.0 60.0 300~500
Aerobic 2 2.5 30.0 210 £ 10
Total 7.5 90.0 500~720
Loading 0.5kg~ 0.8kg(BOD+SS)/m’ + day
. <5g~8g(BOD+SS) + 1.2g NH,-N>
HBC media /m required HBC Media
Prex Aerobic 1 | Sedimentation 1| Aerobic 2 | Sedimentation 2
treatment

Sludge waste v—/ Sludge return <—‘

Fig. 1. Schematic diagram of HBC process.

Journal of Korean Society on Water Environment, Vol. 36, No. 6, 2020



502 AHE - o|FE -

SBR ¥H2 FLEA(TN, T-P)Y AAR
3 Fig. 20 Yebd uie} 2o] A x(E
£ AstE(SBR §Hgx)¢ HER EE st AW 2
L 48 m x He 2.0 m)atAth. ZF5AolA EAE 234
L AAY ARG %, $F2FZ)04 HBC ¥
el Air lift BZE @728 oA ZHeH T4t
H7] /% 5 FAFst duletd E 7] 23

5 =
S5 E EVANAY wEES 7 29

ro,
>

ox
Pomy &

e
o

Pre- Anaerobic Aerobic Discharge
treatment Anoxic (Batch reactor) Tank
Storage
Sludge waste Tank

Fig. 2. Schematic diagram of SBR process.
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Table 2. Dimensions of SBR process

Division Vol.(m®) HRT(hr)
Aerobic 33 39.6
Anaerobic / Anoxic 1.6 / 1.0 312
Sedimentation 0.2 2.4
Sum 6.1 73.2
Total(SF, 15%) 7.0 84.0
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FAAFIIE Fote] BASIALH, AuBLAEY HE
AED vF ndZ SFE5Y JEZAE Y3 ICP(Thermo
Fisher Scientific iCAP 7600 DUO)S A}-&&tith.

3. Results and Discussion
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Table 3. Characteristics of milking parlor wastewater in livestock

(Unit : m*day)

Division J Farm K Farm O Farm Y Farm
Raising area(m?)? 2644.6 2644.6 1322.3 1652.9
Raising livestock of Ministry of Environment standard (a+12)° 220.4 220.4 110.2 137.7
Actually number milch cow* 36 40 21 26
Milking times for day 2 2 2 2
Milk production quata 1,215 kg 1,100 kg 750 kg 800 kg
Number of milking machine 8 6 4 6
Actually wastewater amount 13 1.2 1.2 0.8
Raising livestock standard (cx7.6 L) 0.27 0.30 0.16 0.20
Amount of Ministry of Environment standard (bx7.6 L) 1.67 1.67 0.84 1.05
Washing number before milking 1 1 0 1
Washing number of milking room for day 2 2 2 1

¥ Note : 7.6L Wastewater milking parlor/a milch cow - day, 12.0 m® raising area/a milch cow
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Table 4. Characteristics of milking operation wastewater in
SBR & HBC processes
(Unit : mg/L)

Result analysis in SBR process(Y Farm, n=16)

Division BOD SS T-N T-P

Average 3945 298.7 364 6.1

Max. 1067.0 4944 92.8 12.1

Min. 223.1 143.5 17.8 23

Result analysis in HBC process(C Farm, n=10)

Division BOD SS T-N T-P

Average 559.6 399.8 136.1 183

Max. 798.9 598.5 300.9 44.0

Min. 371.7 212.0 99.6 13.1
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Fig. 3. Characteristics of milking wastewater treatment in
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Table 5. Characteristics of liquid manure (Unit : mg/L)

Division BOD SS T-N T-P K Zn Fe Cu
SBR process 4.1 1,543 922 18.6 21431 5.676 4.757 0.460
Y 5:;:;‘;6‘1 438 3,942 1,806 1438 3,266.28 65.416 40.849 10.703
Table 6. Number of livestock and wastewater production in Gyeonggi-do, 2018 (Unit : Number, m*/day)
Division Total Pig dairy cattle etc.
No. raising livestock 13,767 1.908 2.600 9,259
\:ris;zg:‘;: 29813 11,525 7,504 10,784

Table 7. Status of livestock wastewater treatment in Gyeonggi-do, 2018

(Unit : m*day)

Individual treatment
Total I;J:;tic Resource recovery —
Total Compost nizil;l::rje Treat.
29,813 1,687 24,384 23,609 1,275 3,242
Percent 5.7% 94.4% 79.2% 4.3% 10.9%
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3.3.2 AIMIME o A
U 7tEER Br "L
doZ Aol& & F e AUMNILZE I A=t FuH
o] i, FYAA = GEF o] Adste AR oY
slete] #Elska vk TS o ZH(3.3.1, Table 7)olA A9
<t Hke} 2ol &R #Y FHE AR ALt
of &Lt wom, Askd Hul E A9 FF S =l
7] 97 A AujAEE 9 FF e ARS A
Hoz A AL ok A, 7SR
= #E 9 o8 #

F HEL A AL Qlon, FatAe o] 9 AHH A
et 7k Aadd a2a AYEY, 7leher
st 53 ¥4 glo] Table 8o Vebd nps} o] T7h%

3t
o &9 2 o] & #F HE AP HE 4,94 A3
I FRFFAIIES EFFEE ShaL QUTh
ALs7te 7HEER HAAEE #2192 kg/F - day,
5(10.9 kg/F - day), MBHAF(7.6 kg/F - day)7t AA=HIL
Qom(FAREIA] A|1999-109%), s HH 2 Y3} 5
a, AA Agdd Hee AFAgH )7 dEd FEH

(Oh, 2007). We&tA ZFFAZH T FRrTTAIES
T JEH T 22 FEOR J&5E A2 AT

T R

oL o L (B oof &

uhsh o] e Y AFY BuE FANE FRAL

ZaHA B sk B

SHolA A dstA

BR 3% & Al

FYLHATNE ADYEH A FRARAF F5A
YR 52 W28 2AHe HoE FIALG $F]
Feed71Ee Bokste ol gHEA A

4. Conclusion

AGAZ el BT
=33

& %
g et sl A7 23 ve3 22 AF
o

e oX

AgAAE S 4D FAFL B/ 3 2.0 m’ HTHS0 F
T 71E, MRS 50%) 22, A AHYEES), &
T, 7 e kg Tl wEk DA Fo] 2
2 IS BT FHALATY s FF
AzA BOD 223.1 mg/L~1067.0 mg/L, SS 143.5 mg/L
~598.5 mg/L, T-N 17.8 mg/L~300.9 mg/L, T-P 2.3 mg/L~
44.0 mg/L2 ZAEATh

2. AFAAASFY AZlegHE AALES HuId FAH
HBC 3H9 %% BOD AAE 98.1%(10.8 mg/L), SS A
€ 91.6%(33.6 mg/L), T-N A AL 60.4%(63.9 mg/L), T-P A
AL 31.7%(12.5 mg/L)e] A AFHE A3, SBR FHY
A9 BOD AAE 99.4%(3.3 mg/L), SS AL 96.8%(8.0 mg
/L), T-N AAE 82.5%(8.7 mg/L), T-P AAE 33.3%(4.4 mg
LS AFZARE d& F ANk ¥, MEe] F 9 HBC
FTHEB50 =450 T)HETE SBR FHol w9 FE FF(80
E420 5)02 BHEHE Ao ZAFEUTH

3. SBR oA &AE H7| £2AE Z7IHeMg)
7|5t AuzA e 7tXE Hrie A, FEALTAA
of AAE du)g vwg o v A E /10 FEIAT &
g2 Au| 8287 2 AY Aol& SHAA Hu] A EE
g M7 22 Ao E Jrhs A

Table 9 4. Ax 57t FaAgu e aedd o EH
AAES AR fAHE Aoz 2AHAG g/ EREEe wARE O A IS K8 B
Table 8. Effluent standard of livestock wastewater treatment process (Unit : mg/L)
Division BOD SS T-N T-P
Public treatment 30 30 60 8
Special Permission 40 40 120 40
area Report 120 120 250 100
Permission 120 120 250 100
Etc area
Report 150 150 400 100
Table 9. Processing status of livestock wastewater treatment process (Unit : mg/L)
Division BOD SS T-N T-P
Public treatment 30 30 60 8
HBC process 20.2 31.8 63.1 11.2
SBR process 10.6 133 7.5 5.6

SIS EEIAES|X| M3eH Hl6E, 2020
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