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A Study on Expansion Possibility of Treatment Capacity in
Public Livestock Manure Treatment Plant Integrated Individual

Farmhouses
Kim, J. H., Kim, J. H*, Park, C. H**, Kwag, J. H., Choi, D. Y., Jeong, K. H.,
Chung, U. S, Yoo, Y. H. and Chung, M. S.

National Institute of Animal Science, R.D.A., Suwon, Korea
Summary

The objective of this study is to predict the expansion possibility of treatment capacity in
public livestock manure treatment plant (PLMTP) integrated individual farmhouses. According to
the treatment efficiency and cost reducing effect, expansion possibility was examined using three
cases; (i) decrease of influent concentration from 20,000 mg/lL BOD to 1,000 mg/L BOD, (ii)
maintenance of low concentration influent with minimum revising existing facilities (BIOSUF) and
(1)) maintenance of low concentration influent without revising existing facilities (liquid corrosion
method, LCM). In BIOSUF, the treatment capacity increased from 130 ton/day to 300 ton/day.
Also, LCM resulted in expansion of treatment capacity from 210 ton/day to 250 ton/day while that
of designed concentration influent decreased from 210 ton/day to 190 ton/day. The treatment costs
were 14,674 won/ton and 9,929 won/ton for BIOSUF and LCM, respectively. After some revisions,
it will be changed to 7,221 won/ton and 8,277 won/ton. Therefore, it must be considered that the
livestock manure treats to low concentration and flows into PLMTP for the efficient operation and
reducing treatment cost.

(Key words : Livestock manure, PLMTP (public livestock manure treatment plant), SCB (slurry
composting & biofiltration), Operating cost)
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Table 1. Number of used farm by region type in Public Livestock Manure Treatment Plant

(PLMTP)
(Unit : household)
Treatment Farm size**
Region* capacity Nur;lber of . Less than
(ton/day) arm Permission Report report
P 200 93 4 89
Excess
90 110 41 69
Y 150 120 13 88 19
Balance
HW 70 18 4 14
) HY 100 106 46 9 51
Insufficient
w 70 38 10 28

classified as the “excess region.”

Based on the nutrient balance index by region, if the nutrient rate is above 80 percent, the areas are
if the nutrient rate is between 50~80 percent, the areas are classified

as the “balance region.”, if the nutrient rate is less than 50 percent, the areas are classified as the

“insufficient region.”

** Based on building capacity, if the areas are more then 1,000 m’

size.” if the areas are between 500~1,000 m?
less than 500m?
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Table 2. Change of water quality in Slurry Composting Biofiltration (SCB) facility

(Unit : mg/L)
Item BOD CODw SS T-N T-P
Swine slurry (A) 24,625 25,060 33,226 2,669 1,416
SCB water (B) 664 7,709 519 1,298 472
B/A (%) 2.7 30.8 1.6 48.6 333
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Table 3. Water quality of influent in Public Livestock Manure Treatment Plant (PLMTP)

[ PLMTP .
Item (Sewage link treatment) SCB water Discharge water

Influent Quantity (m*/day) 130 300 -

BOD 16,123 664 16.9

COD 5,369 7,709 36.7
Water

quality SS 12,615 519 1.2
(mg/L)

T-N 3,461 1,298 26.8

T-P 369 472 13.7
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Table 4. Change of treatment quantity by low concentration influent with minimum
revising existing facilities (BIOSUF)

Item Existing (A) SCB water (B) Difference (B-A)
Inﬂuent quantity 170 m’
(m’/day) 130 300 (130%)
3
Storage tank (1) 138m® x 1 day 303.6m’ x 1 day (1525667%
3
Storage tank (2) 396m® x 1.8 day 6292 m® x 1.8day ggg}l‘)
Denitrification 1,755m° x 8.5 da 1,755’ x 5da -
reactor (1) ’ ’ Y ’ Y
Buffer tank SmD x 3.5mH 6.0mD x 3.5mH I(f;(f;l))
Denitrification 3 3 _
reactor (2) 1,033.6 m” x 5.8 day 1,033.6 m™ x 2.9 day
Membrane filter 80 BL 120 BL ?500%
Blower 22m’ /min x 40kw x 4(1) 20m’/mm x 35kw x 4(1) _
7.9m’/min x 15kw x 2(1) |7.7m’/min x 15kw x 2(1)
. A 400 m 360 m _
Air blow pipe 50 m 48 m
g A2EF Fd 2o V)& A 55 o] A&
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Table 5. Change of treatment quantity by low concentration influent without revising

existing facilities (Liquid Corrosion Method)

Item . C PLMTP SCB water Discharge water
(Unilateral treatment)
Influent quantity (m’/day) 210(190) 250(60) -
BOD 17,000 664 16.6
COD 19,000 7,709 33.8
Water quality
SS 25,000 519 15.5
(mg/L)
T-N 5,000 1,298 44.0
T-P 700 472 49
( ) is Influent quantity for MLSS control.
Table 6. Change of operating cost by Influent quantity
: o Operating cost (1,000won/year) Operating
tem ota : cost per
. Electric .
Labor | Chemicals power Repair | Others | ton (won)
Ex(i;fi)ng 557,020 92,049 | 169,324 | 155,000 | 20,415 | 120,232 14,674
BIOSUF C}g‘;‘)ge 632,544 | 92,049 | 207,786 | 189,000 | 23,477 |120232| 7,221
B/A (%) 113.6 - 122.7 121.9 115.0 - 492
o Existing | 633370 | 121,320 | 172,000 | 189,000 | 46,000 | 95000| 9,929
Liquid (A)
Corrosion Cl}aB“)ge 619,320 | 121,320 | 165,000 | 192,000 | 46,000 | 95000| 8,277
Method
B/A (%) 99.3 - 95.9 101.6 - — 83.4
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