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Study on Installation Capacities of Wastewater Reclamation
and Reusing System Applying to Contact Aeration Process
using Cost-benefit Analysis

Young-Woo Nam - Tae-Uk Park

Department of Chemical & Environmental Engineering, Sungsil University

ABSTRACT

This study provides economical installation capacities for wastewater reclamation
and reusing system in 7 areas of South Korea applying to contact aeration process
using NPV(net present value) model based on cost-benefit. First, considering only
private benefits, economical installation capacities for wastewater reclamation and
reusing system applying to contact aeration process in household use were more than
500m®/day in Pusan. 1,000m%/day in Taegu. 2.000m*/day in Kwangu. However,
installation capacities in Seoul, Inchen, Taejon, and Ulsan were not optimal for 3.000
m®/day. Therefore, supply ways of wastewater reclamation and reusing system in
household use in the latter areas were more optimal local recirculation system than
individual recirculation system. Economical installation capacities for wastewater
reclamation and reusing system in business use were more than 100m®/day in Seoul,
Pusan. and Kwangju and which were 300m>/day in Taegu, Inchen, Taejon. and Ulsan.
Economical installation capacities for wastewater reclamation and reusing system in
commercial use were more than 100m*/day in Seoul. Pusan, Taegu. Kwangju, Taejon,
and Ulsan, and which were 300m®/day in Inchen. Second, considering only social
benefits, economical installation capacity for wastewater reclamation and reusing
system applying to contact aeration process was more than 100m®/day.

Key Words : Cost, Benefit, NPV, Wastewater Reclamation and Reusing System,
Water Supply System, Sewage System
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Table 1. Items of cost for contact aeration process

Costs

Private

Social

Fixed cost

Operating cost

Fixed cost

Operating cost

*Basic construction cost(civil,
electicity)

‘Facility investment cost
(Aeration tank, settling tank,
filtration unit. disinfection unit)

*Water & drainage equipment
(Pump. water pipe. drain pipe)

+Cost for treatment land

+Electicity cost
*Chemicals cost
+Labor cost
+Water quality

analysis cost

*Repair and the

others cost

+Basic construction cost(civil,
electicity)

+Facility investment cost
(Aeration tank, settling tank,
filtration unit, disinfection unit)

*Water & drainage equipment
(Pump, water pipe, drain pipe)

+Cost for treatment land

*Electicity cost
*Chemicals cost
+Labor cost

*Water quality

analysis cost

*Repair and the

others cost
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Table 2. Items of benefit for contact aeration process

Benefits

Private

Social

+ Cost, reduction of
water supply system
and sewage system

*Reduction of environ-
ment improvement
cost

Reduction of production cost for water supply system and sewage system

Benefit of water quantity part
‘Reduction of economical loss for region around dam causing reduction of dam

construction

*Reduction of cost for dam construction

*Reduction of ecosystem destroy for reduction of dam construction
*Actualization of production cost for water supply system

*Reduction of water shortage in a water shortage season and the others

Benefit of water quality part

*Benefit around resident causing reduction of water supply source protection area
*Actualization of production cost for sewage system

‘Benefit of around circumstances improvement causing construction reduction of

sewage treatment plant

-Damage reduction of public health causing reduction of water quality worse
(for example, phenol case)

*Reduction of ecosystem destroy causing reduction of water quality worse
(for example, dead fish of around Hantan river)
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Table 3. Total cost of contact aeration process

1949

Unit: Thousand Won

Capacity (m%/day) Construction cost Operating cost Total cost
50 124,338 198,582 322,920
100 187,065 231,679 418,743
300 446,636 411,502 858,138
500 643,283 564,916 1,208,198
1,000 1,149,215 1,014,218 2,163,433
2,000 2,159,533 1,875,364 4,034,987
3.000 3,121,079 2,752,717 5,873,796
Table 4. Total cost per ton for contact aeration process Unit: Won/m’
Capacity Construction cost Operating cost Total cost
(m*/day) per unit per unit per ton
50 454.5 725.4 1.179.9
100 341.3 423.3 764.6
300 272.2 250.6 522.8
500 235.0 206.4 441.4
1.000 210.0 185.1 395.1
2,000 197.0 171.1 368.1
3,000 190.1 167.4 357.5

Table 5. Cost of water supply system and sewage system Unit: Won/m®

Capacity (m*/day) Seoul Pusan Taegu Inchen Kwangju Taejon Ulsan
50 310.1 516.7 407.3 273.8 384.7 335.7 357.7
100 303.2 516.7 400.0 267.8 384.7 335.7 350.5
Household 300 307.3 516.7 396.6 267.1 384.7 335.7 351.4
o 500 302.9 516.7 399.3 265.0 384.7 335.7 348.2
1.000 353.3 516.7 405.5 273.6 384.7 335.7 382.7
2,000 324.8 516.7 421.2 267.7 384.7 335.7 363.0
3,000 315.3 516.7 411.7 265.7 384.7 335.7 356.4
50 467.8 811.0 533.8 397.5 652.8 536.2 578.4
100 668.9 938.0 591.9 461.8 846.4 618.1 639.2
. 300 8250 | 1.049.3 698.8 534.6 | 1.055.5 739.4 772.1
Business 500 8206 | 1,049.3 697.2 5325 | 1,055.5 739.4 768.9
use 1.000 871.0 | 1.049.3 7077 5411 | 1.055.5 739.4 803.4
2.000 8425 | 1,049.3 701.3 5352 | 1.055.5 739.4 783.7
3,000 833.0 | 1,049.3 699.2 5332 | 1,055.5 739.4 7771
50 559.8 979.0 670.2 466.2 848 8 614.4 592.4
100 809.9 | 1.269.5 930.1 683.6 | 1,159.4 792.2 781.2
Commercial 300 | 1.188.7 | 1.626.5| 1.318.2 996.5 | 1,706.5 | 1,097.4 992 8
500 | 1,184.3 | 1.626.5| 1.316.6 9944 | 1,706.5 | 1.097.4 989.6
use 1000 | 12347 | 16265 | 1.327.1| 1.003.0| 17065 | 1.097.4 | 1.024.1
2000 | 1.206.2 | 1.626.5| 1,320.7 997.1 | 1,706.5 | 1.097.4 | 1.004.4
3.000 | 1.196.7 | 1.626.5 | 1.318.6 995.1 | 17065 | 1,097.4 997.8
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Table 6. Environment improvement-paid cost Unit: Won/m®
Capacity . .
3 Seoul Pusan Taegu Inchen Kwangju Taejon Ulsan
(m°/day)
50 95.7 46.3 46.3 46.3 46.3 46.3 46.3
100 104.9 50.7 50.7 50.7 50.7 50.7 50.7
300 114.1 55.1 55.1 55.1 55.1 55.1 55.1
500 114.1 55.1 55.1 55.1 55.1 55.1 55.1
1,000 114.1 55.1 55.1 55.1 55.1 55.1 55.1
2,000 114.1 55.1 55.1 55.1 55.1 55.1 55.1
3,000 114.1 55.1 55.1 55.1 55.1 55.1 55.1




AAYENE o188 WAES|Y 2459 MNFREN] B8 AT 1951
Table 7. Total private benefit for contact aeration process Unit: Won/m®
Capacity (ma/day) Seoul Pusan Taegu Inchen Kwangju Taejon Ulsan
50 310.1 516.7 407.3 273.8 384.7 335.7 357.7
100 303.2 516.7 400.0 267.8 384.7 335.7 350.5
Household| 39 307.3 516.7 396.6 267.1 384.7 335.7 351.4
useno 500 302.9 516.7 399.3 265.0 384.7 335.7 348.2
use 1,000 353.3 516.7 405.5 273.6 384.7 335.7 382.7
2,000 324.8 516.7 4212 267.7 384.7 335.7 363.0
3,000 315.3 516.7 411.7 265.7 384.7 335.7 356.4
50 563.5 857.3 580.1 443.8 699.1 582.5 624.7
100 773.8 988.7 642.6 512.4 897.1 668.8 689.9
Busi 300 939.1 | 1.104.4 753.9 589.7 | 1.110.6 794.5 827.2
usiness 500 9347 | 1.104.4 752.3 587.6 | 1,110.6 794.5 824.0
use 1.000 985.1 | 1.104.4 762.8 596.2 | 1.110.6 794.5 858.5
2.000 956.6 | 1.104.4 756.4 590.3 | 1.110.6 794.5 838.8
3,000 947.1 | 1.104.4 754.3 588.3 | 1.110.6 794.5 832.2
50 655.5 | 1,025.3 716.5 512.4 895.1 660.7 638.7
100 9148 | 1,320.2 980.8 734.3 | 1.210.1 842.9 831.9
. " 300 | 1.302.7 | 1.681.6 | 1.373.3 | 1.051.6 | 1.761.6 | 1.152.5 | 1.047.9
mmercia 500 | 1,298.3 | 1.681.6 | 1.371.7 | 1.0495 | 1.761.6 | 1.152.5 | 1.044.7
use 1.000 | 1.348.7 | 1.681.6 | 1.382.2 | 1.058.1 | 1.761.6 | 1.152.5 | 1.079.2
2,000 | 1,320.2 | 1.681.6 | 1.3758 | 1.052.2 | 1.761.6 | 1.152.5 | 1.059.5
3,000 | 1,310.7 | 1.681.6 | 1.373.7 | 1.050.2 | 1.761.6 | 1.152.5 | 1.052.9
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Table 8. Total social benefits for contact aeration process

Unit: Won/m®

Reduction of | Actualization of suRec(i)lrJtt;ZZto:or Reducti ¢
production cost | production cost | Reduction of pp_ vetion o Reduction of
. region around management .
for water supply | for water supply| construction environment | Total
dam and water |cost for buffer
system and system and cost for dam cost
supply source zone
sewage system | sewage system R
protection area
667.0 10.9 12.92 1.635 116.27 5.05 813.775
(+a)
5, MEZJ|gtA| =T o AR & Table 5914 HXo] 4 - 3t A3y
80| €% 310.1¢¥0) 3 83N FEEL 71 8
A"il-ﬁ’-E E—&I ] ] '?_]-‘—QOH T nt-}%%
= = A%le $aoigol shynz 4sel & A=y
2] & Table 7914 HXo] 9 310.1¢°Ic}. F A}
5.1. AFY ®elg 128t MX|7=2 2 W £9 310.19004 Table 49 H&Z7)4

A Helg malsld e, 498 % 9%lE
o] 85 Ald AR BAZAIE Table 99 Y
T dZE M 8-S VEeR2 MEd ddY
£ 50m° FR F4EE APz dojAE

Table 9. Analysis result for installation capacities by

o] EF FAA v £ 1,179.99% #A Table 99
A BZo] ¢£HYo] Y -869.8¢°] Hol AAA
ol gle Ao AYg £ glch ojH whyoz £
A RS VLR B dY SRS
°] 500m®, B} 7+ 1,000m® 2 #F3E 2,000m® |

water uses of contact aeration process

considering private benefits Unit: Won/m®
Capacity (m%/day) Seoul Pusan Taegu Inchen Kwangju Taejon Ulsan
50 -869.8 -663.2 -772.6 -906.1 -795.2 -844.2 -822.2
100 -461.4 -247.9 -364.6 -496.8 -379.9 -428.9 -414.1
Household 300 -215.5 -6.1 -126.2 -255.7 -138.1 -187.1 -171.4
500 -138.5 75.3 -42.1 -176.4 -56.7 -105.7 -93.2
use 1,000 -41.8 121.6 104 | -121.5 -10.4 -59.4 -12.4
2,000 -43.3 148.6 53.1 -100.4 16.6 -32.4 -5.1
3,000 -42.2 159.2 54.2 -91.8 27.2 -21.8 -1.1
50 -616.4 -322.6 -599.8 -736.1 -480.8 -597.4 -555.2
100 9.2 224.1 -122.0 -252.2 1325 -95.8 -74.7
Business 300 416.3 581.6 231.1 66.9 587.8 271.7 304 .4
500 493.3 663.0 310.9 146.2 669.2 353.1 382.6
use 1,000 590.0 709.3 367.7 201.1 715.5 3994 463.4
2,000 588.5 736.3 388.3 222.2 742.5 426.4 470.7
3.000 589.6 746.9 396.8 230.8 753.1 437.0 474.7
50 -524.4 -154.6 -463.4 -667.5 -284.8 -519.2 -541.2
100 150.2 555.6 216.2 -30.3 445.5 78.3 67.3
Commercial 300 779.9 1158.8 850.5 528.8 1238.8 629.7 525.1
500 856.9 1240.2 930.3 608.1 1320.2 711.1 603.3
use 1,000 953.6 | 12865 987.1 663.0 | 1366.5 754.4 684.1
2,000 952.1 1313.5 1007.7 684.1 1393.5 784.4 694 .4
3.000 953.2 1324.1 1016.2 692.7 1404.1 795.0 695.4
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Fig. 1. Analysis result for installation capa-
city of contact aeration process
considering social benefits.
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