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Abstract The survey revealed that, due to the discharge characteristics of seafood wastewater, irregular inflow loads
were caused, making it difficult to treat the wastewater safely. It is crucial for the operation of pressure and floating
tanks for the treatment of high-concentration organic wastewater such as seafood wastewater. The survey of operation
factors for the pressure and floating tanks revealed this: A/S ratio 0.05 (design criteria 0.01), the pressurized air pressure
8bar(design criteria 6bar), the pressure tank pressure O6bar (design criteria 4.5bar), and HRT 60sec(design criteria: 10sec).
Also, the recirculation rate was changed to over 40%(design criteria: 30%), and the surface load rate was changed to
under 13.7m3/m2~hr(design criteria: under 17.7m’/m™ hr); thus, compared to the initial design criteria, the operation factors
were changed according to inflow characteristics, thus enhancing the pressure and floating tank performance. The survey
of inflow load revealed BOD 140.7%, CODm, 120.32%, and SS 106.3%, compared to the inflow design criteria, as well
as T-N 135.5% and T-P173.3%, higher than the design criteria. The survey of the treatment facility annual operation cost
revealed high portions in sludge treatment cost(27.7%) and chemicals costs(26.0%), and the sludge treatment cost will
likely further increase due to the ban on ocean dumping. The unit cost for the treatment of seafood wastewater was found
to be KRW 3,858 per ton, more than 27 times higher than the sewage treatment cost(KRW 142.6/ton), presumably
because the seafood wastewater contains high-concentration organic substances and nutritive salts.
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Table 1. Characteristics of raw wastewater.
(unit : mg/L, except pH)

Items Range Average

pH 43 ~ 6.6 5.6
SS 843.8 ~ 1,806.7 1,309.8
TBODs 3303.3 ~ 4,643.3 3,936.1
CODwi 1376.1 ~ 1,924.2 1,537.1
T-N 357.3 ~ 542.0 422.5

T-P 62.5 ~ 78.0 67.7

n-Hexane 30 ~ 300 185
Salinity(as CI) 1,160 ~ 2,250 1,600
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Fig. 3. Variations of Temperature & MLSS concentration
during operating time.
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Table 3. Comparison of DAF design criteria and
currency condition of operational of
operation factor.
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Table 4. Comparison of design criteria and currency condition of operational with data.

(Unit : mg/L)
DAF Influent DAF Effluent Removal efficiency(%)
frems Design criteria Operating Design criteria Operating Design criteria Operating
BOD 2,898.2 3,988.9 1,355.1 2,413.1 532 39.3
COD 1,407.0 1,550.5 730.9 572.9 48.1 62.5
SS 1,291.4 1,348.7 402.5 58.4 68.8 953
T-N 348.5 4279 2173 279.4 376 34.6
T-P 39.2 68.1 10.2 8.1 74.0 88.1
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Table 5. Comparison of design criteria and operating

condition.
Influent Effluent
Items i Operatin; i
oren [ T ] o | Opemine

BOD 3,300.0 4,643.6 3,303.3 8.0 1.8

COD 1,600.0 1,924.2 1,376.4 320 132

SS 1,700.0 1,806.7 843.8 8.0 0.9

T-N 400.0 542.0 3573 16.0 7.9

T-P 45.0 78.0 62.5 1.6 0.2
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Table 6. Comparison of membrane
difference and flux.

pressure

Operating factor

Items Notice

Design
criteria

Operating
condition

Stand
pressure
difference
(mmHg)

160 160~175 A array

160 155~170 B array

0.0231

0.0229 0,024

A array
Flux

(m*/m*hr)

0.0232

0.0228 ~0.0241

B array
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Table 7. Wastewater treatment operating costs.

Items Costs(won/year) Rate(%)
Electricity 210,797,710 11.9
Reagent costs 458,476,467 26.0
Sludge treatment costs 487,930,453 27.7
Repair expenses 140,348,400 8.0
Miscellaneous 93,221,304 53
Labor costs 373,526,736 21.2
Total costs 1,764,301,070 100.0
Total trcatmcnt(ms) 457,948
Cost/ton 3,853won/ton

B Age] 20139 S84 A H]-S 487,930,453
Aoz, AEgAL AFF717F 90.8%= M ‘E%S 5
S Axsta e, 201535 % Fr17F AuE
A =7] el £l Men|8-2 Hak o S Ao

OFZH] = 458,476,467 0.7, ok
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Table 8. Comparison of wastewater & sewage plant operating costs.

Costs(won/ton) Costs(won/kgBOD)

fems This plant Sewage plant This plant Sewage plant
Electricity 460.3(11.9%) 28.5(20.0%) 115.4(11.9%) 198.1(20.0%)

Reagent 1,001.2(26.0%) 10.9(7.6%) 251.1(26.0%) 75.9(7.7%)
Sludge treatment 1,065.5(27.7%) 28.1(19.7%) 267.2(27.7%) 195.6(19.7%)
Repair expenses 306.5(8.0%) 19.0(13.3%) 76.9(8.0%) 132.1(13.3%)
Miscellaneous 203.6(5.3%) 22.1(15.5%) 51.1(5.3%) 153.7(15.5%)
Labor costs 815.7(21.2%) 34.0(23.8%) 204.6(21.2%) 236.7(23.9%)
Total 3,852.8(100%) 142.6(100%) 966.3(100%) 992.1(100.0%)
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