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7] 2007 38,000 | 27,394 | 25923 | 0913 7 TGA] T3t
(BRI
95 2008 80,000 | 70,863 | 66,049 | 0.886 0.0 ! DA TeF
A
Urt 1999 | 270,000 | 190,161 | 184,296 | 0.704 6.2 - >
o
AL Tt
860,000 = e
3] 552,676 | 569,314 0.643 24.1 o (2ORA] B2
(24,000)3) .
91Ekxa))
420,000
A -
(44,0004
3) TIQKA| Bk QEKER

D HXISHIIE] QEXZ[Z St Al
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9] OHH S 5 Helke

Mg S

frefX1He| &t 13

o 3ol 420,000m” (A ZAYANE] A2 5 A]

444,000m’) o] ¥ 71529] 7FsE-E 50.6%~91.3% =2 o7 Kol it} 3t

A gAY wE} o5 7hssl] el agAle] Q1T FAAE vhE e R 9 e
TOkA9] ElmEES 2As] Btk 1 Avks okl (2 2-2] 2 [F 2-3]3

[F 2-2] IYA| 21 7 (2000 ~ 2019E9= XIZ 7|8t SA)
2 | R 4 A SHE Rl 242
2020 | 1,056,987 1,080,496 1,082,774 1,095,130 1,085,733
2021 | 1,068,491 1,004,641 1,099,450 1,108,368 1,099,083
2022 | 1,078,927 1,108,786 1,116,383 1,121,538 1,112,432
2023 | 1,088,382 1,122,931 1,133,577 1,134,644 1,125,782
2024 | 1,096,949 1,137,076 1,151,036 1,147,688 1,139,132
2025 | 1,104,689 1,151,221 1,168,763 1,160,674 1,152,481
2026 | 1,111,646 1,165,366 1,186,764 1,173,604 1,165,831
2027 | 1,117,889 1,179,511 1,205,041 1,186,480 1,179,181
2028 | 1,123,448 1,193,656 1,223,601 1,199,305 1,192,530
2029 | 1,128,345 1,207,800 1,242,446 1,212,081 1,205,880
2030 | 1,132,639 1,221,945 1,261,581 1,224,809 1,219,230
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[ 2-3] TIQPA SN 25 (BRI 04n/2YY HS)

78| WAy | SAEs | SR | A3 | Mg
2020 422,795 432,198 433,110 438,052 434,293
2021 427,396 437,856 439,780 443,347 439,633
2022 431,571 443514 446,553 448,615 444973
2023 435,353 449,172 453,431 453,858 450,313
2024 438,780 454,830 460,414 459,075 455,653
2025 441,876 460,488 467,505 464,270 460,992
2026 444,658 466,146 474,706 469,442 466,332
2027 447,156 471,804 482,016 474,592 471,672
2028 449,379 477,462 489,440 479,722 477,012
2029 451,338 483,120 496,978 484,832 482,352
2030 453,056 488,778 504,632 489,924 487,692
9 [ 2-31° uheel 374 el meh vha Afoli= glont 20219 (534 57
s AE o 4 )

9 BIEIR) I - 04mP/QU/2 ASKKRIE: PEIR| 7, 028m/21/%: 2018 TA| SHUARIER] 1, 027m': 2018 2
U ASSHHER 29 71, 02Im 2018 RSSHRRE 2Rl T1E



ool =

sA e g MW

Aeee FAE Btk ofd [E 2—4]

EELES

9] 72

QT 8 oo e 5

A
[
-

M

0

[E 2-4] L&t MWTP AR2] 2171 (2000 ~ 20198%= XI= 7|2t EAPY XI= 78 3790)

fredX|

18
1o
ro
olot

e | A | AR | R | w3 | Ak
2020 494,670 500,247 500,262 497,678 500,284
2021 500,054 501,309 501,341 498,555 501,356
2022 504,938 502,371 502,423 499,434 502,428
2023 509,363 503,434 503,507 500,314 503,499
2024 513,372 504,496 504,594 501,195 504,571
2025 516,994 505,558 505,683 502,076 505,643
2026 520,250 506,620 506,774 502,958 506,714
2027 523,172 507,683 507,868 503,841 507,786
2028 525,774 508,745 508,963 504,724 508,858
2029 528,065 509,807 510,062 505,608 509,929
2030 530,075 510,869 511,162 506,493 511,001

6 EAN XX o

To T

FRtE * 20199 AR Hig (YLt 468%, si 31.7%,

Bl 1.4%, 881 3.2%, X[ 6.9%)
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[ 2-5] UM MWTP SRPARE 27 (K9] 04m*/U/Y XD)

78| PR | SAEs | sRE | AeaM | Ak
2020 197,868 200,099 200,105 199,071 200,114
2021 200,022 200,524 200,536 199,422 200,542
2022 201,975 200,948 200,969 199,774 200,971
2023 203,745 201,374 201,403 200,126 201,400
2024 205,349 201,798 201,838 200,478 201,828
2025 206,798 202,223 202,273 200,830 202,257
2026 208,100 202,648 202,710 201,183 202,686
2027 209,269 203,073 203,147 201,536 203,114
2028 210,310 203,498 203,585 201,890 203,543
2029 211,226 203,923 204,025 202,243 203,972
2030 212,030 204,348 204,465 202,597 204,400

drslEA el A9 & drlskrA g 49 4kl 0.4m’S A-g3te] ALtEka
o} ks g ge] 7HE &5k o 270,000m’0]aL 2018 sAEEA VEo R
95 F0] 190,157m* .2 70.4%2] F512 Ro|x gt} 99 FAS oz
71w a1 RS 1ol B 4 7]5 (Y 212,030m°) 0.2 dt & 203017}
] Af7F A AT 5 Ak

A58A e g AS ke 5] & 80,000m3011 A frel ek 70,863m’

N
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[& 2-6] |5 MWTP A Q171 (2000 ~ 20198 Xt= 7[EL SAFY Xtz 718t 2%7)
e | PR Y | SAEs | sRE | AeEd | sk
2020 335,065 338,937 340,259 357,039 355,738
2021 338,712 339,999 342,661 358,884 358,030
2022 342,020 341,061 345,080 360,668 360,322
2023 345,017 342,124 347,516 362,396 362,614
2024 347,733 343,186 349,969 364,073 364,906
2025 350,186 344,248 352,439 365,704 367,198
2026 352,392 345,310 354,927 367,292 369,490
2027 354,371 346,373 357,432 368,841 371,782
2028 356,133 347,435 359,955 370,354 374,074
2029 357,685 348,497 362,496 371,833 376,366
2030 359,047 349,559 365,054 373,281 378,659

N S 2 AR * 2019 AR HIE (Lk 468%, S 31.7%, Sl 1.4%, &1 32%, HXl 69%)
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[ 2-7] s MWTP SRS

27 (K] 04m*/Q1/Y HE)

2| Ay | S | SR | AR3 | Hai
2020 134,026 135,575 136,104 142,816 142,295
2021 135,485 136,000 137,064 143,554 143,212
2022 136,808 136,424 138,032 144,267 144,129
2023 138,007 136,850 139,006 144,958 145,046
2024 139,093 137,274 139,988 145,629 145,962
2025 140,074 137,699 140,976 146,282 146,879
2026 140,957 138,124 141,971 146,917 147,796
2027 141,748 138,549 142,973 147,536 148,713
2028 142,453 138,974 143,982 148,142 149,630
2029 143,074 139,399 144,998 148,733 150,546
2030 143,619 139,824 146,022 149,312 151,464
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[ 2-8] 45 MWIP KNSR 27 (L9l 0.28m7/2/Y HS)

2| Ay | S | SR | AR3 | Hai
2020 93,818 94,902 95,273 99,971 99,607
2021 94,839 95,200 95,945 100,488 100,248
2022 95,766 95,497 96,622 100,987 100,890
2023 96,605 95,795 97,304 101,471 101,532
2024 97,365 96,092 97,991 101,940 102,174
2025 98,052 96,389 98,683 102,397 102,815
2026 98,670 96,687 99,380 102,842 103,457
2027 99,224 96,984 100,081 103,275 104,099
2028 99,717 97,282 100,787 103,699 104,741
2029 100,152 97,579 101,499 104,113 105,382
2030 100,533 97,877 102,215 104,519 106,025
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[ 2-9] 25 MWTP SIS 27 (RIE19) 021m/2)/Y H8)

2 | R SAET ol 2 242
2020 70,364 77 71,454 74,978 74,705
2021 71,130 71,400 71,959 75,366 75,186
2022 71,824 71,623 72,467 75,740 75,668
2023 72,454 71,846 72,978 76,103 76,149
2024 73,024 72,069 73,493 76,455 76,630
2025 73,539 72,292 74,012 76,798 77,112
2026 74,002 72,515 74,535 77,131 77,593
2027 74,418 72,738 75,061 77,457 78,074
2028 74,788 72,961 75,591 77,774 78,556
2029 75,114 73,184 76,124 78,085 79,037
2030 75,400 73,407 76,661 78,389 79,518
sl o] 49 datslrAede] AelsEdd Aeke] 0.4mY/QY/del va] vt
2 A5 E0.21mY/V/YD) & HAskL Qlth ol etete] datkslrA e el Aels
(3% 2-5) 7|5, 1A Hit AgsE(EF 2-3) 7% 2 A @] AesE
5 37 AU SR FAE] Bkt o]F B dA) dsskAede] A wE qf
Rg 34 A 20301 a0 A 8] 95% oY =Eiiths A (HHAIR] Ak
o7 FA A 99.4% =) Fels 4= Qlrk
o[l WAl A el d-S AR =% shlth WAl 2 g 45 7HE- 8ol
o 38,000m’0]aL #A FAsHFEHEFS 27,394m’ 2 AA) 72.1%8) 2] 58S Holal 9l
t}. o]& HAlekrA g o] Aelshs 799 1T T7F 783 Adete] sk 22| F73
&5 23 Ayl ole) [F 2-10] ~ [ 2-13]9 2k

8) QSN 7IE2 2018F=0| (2018 Z/HEEA) AMEZS 2020 7|F0(22 HERIK|= o
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[ 2-10] &x| MWTP A&l Q171 (2000 ~ 2019 XI= 7|8t SAFY Xi= 78t 2%9)

e | PR Y | SAEs | sRE | AeEd | sk
2020 120,497 122,517 126,577 133,555 128,440
2021 121,808 123,580 131,915 140,742 133,095
2022 122,998 124,642 137,477 148,210 137,750
2023 124,076 125,704 143,275 155,950 142,405
2024 125,052 126,766 149,317 163,954 147,059
2025 125,935 127,829 155,614 172,216 151,714
2026 126,728 128,891 162,176 180,728 156,369
2027 127,439 129,953 169,015 189,484 161,024
2028 128,073 131,015 176,142 198,478 165,679
2029 128,631 132,078 183,570 207,706 170,334
2030 129,121 133,140 191,311 217,161 174,989

9 A Y QAR * 20198 ARRIS Hig (Ybk 46.8%, s 31.7%, EAl 11.4%, &&T: 3.2%, X[ 6.9%)
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[ 2-T1] S&| MWTP Sty 2

S (

AT 0.4m*/Q1/Y HR)

| O | 8 R | AR3d | aa
2020 48,199 49,007 50,631 53,422 51,376
2021 48,723 49,432 52,766 56,297 53,238
2022 49,199 49,857 54,991 59,284 55,100
2023 49,630 50,282 57,310 62,380 56,962
2024 50,021 50,706 59,727 65,582 58,824
2025 50,374 51,132 62,246 68,886 60,686
2026 50,691 51,556 64,870 72,291 62,548
2027 50,976 51,981 67,606 75,794 64,410
2028 51,229 52,406 70,457 79,391 66,272
2029 51,452 52,831 73,428 83,082 68,134
2030 51,648 53,256 76,524 86,864 69,996




Hod FrCHeRIe| s 23
[ 2-12] S5 MWTP Skt 37 (IE9] 0.28m/2)/Y X)
2 | R 4 S2hEe S A5 2zl
2020 33,739 34,305 35,442 37,395 35,963
2021 34,106 34,602 36,936 39,408 37,267
2022 34,439 34,900 38,494 41,499 38,570
2023 34,741 35,197 40,117 43,666 39,873
2024 35,015 35,494 41,809 45,907 M77
2025 35,262 35,792 43,572 48,220 42,480
2026 35,484 36,089 45,409 50,604 43,783
2027 35,683 36,387 47,324 53,056 45,087
2028 35,860 36,684 49,320 55,574 46,390
2029 36,017 36,982 51,400 58,158 47,694
2030 36,154 37,279 53,567 60,805 48,997
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[E 2-13] SR MWTP Sy 27 (RITQ| 0.27m/Q/Y H8)

72| 548 2y | M | BUEs | ARIM | ks
2020 32,534 33,080 34,176 36,060 34,679
2021 32,888 33,367 35,617 38,000 35,936
2022 33,209 33,653 37,119 40,017 37,193
2023 33,501 33,940 38,684 42,107 38,449
2024 33,764 34,227 40,316 44,268 39,706
2025 34,002 34,514 42,016 46,498 40,963
2026 34,217 34,801 43,788 48,797 42,220
2027 34,409 35,087 45,634 51,161 43,476
2028 34,580 35,374 47,558 53,589 44,733
2029 34,730 35,661 49,564 56,081 45,990
2030 34,863 35,948 51,654 58,633 47,247

BABA g daketrA e el Hels e (dee] 0.4mY/Y/D) ol 1Al &
A eE o] Hph (e 0.28m%/91/Y) i) W& A2 e (ek9] 0.27m%/Q/)
& Hskal Stk o] & argste] datelrA el gl Ael s (R 2-5) 71, ALYA 3
T AR 2-3) 71 2 WAl ] AelsEGE 2—-11) 5 37 Al
S& FAe Bk} o] vigom AX) HAlskrA g A2 eI R 34
A w2 2021, 2ol = 2030100 A2 &3] 90% o) EdeAY et
H(HAARQ Aoz 4 A 202199 100% =23 Felst 4= gl

s A e A9 M %] o 32,000m’elal AAl FYSTEH
27,394m’ 2 #A| 72.1%10) 2] 7Hs&& Holal ). o

1
F9) Q7 F7 247 Al S Aol FIFL B Fake ofd) [E 2-14]

T

Ll
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™
o3t
(0]
_‘N_rl
Ach
ol
rr

10 RSk 7IE2 2018=0|0(018 =7Blr=SA) AIEEZR 20208 7IZ0|192 FEBIXE %3
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~ [% 2-1717} 7t}

[E 2-14] A& MWTP A8l Q171 (2000 ~ 20199 K12 7[Ht EAY XIE 7t 25)

e ¥ 2 | BN | SUER | A4 | s
2020 33,824 35,657 38,359 36,116 32,732
2021 34,192 36,719 42,534 38,648 34,975
2022 34,526 37,781 47,163 41,103 37,217
2023 34,828 38,844 52,295 43,492 39,460
2024 35,102 39,906 57,986 45,823 41,703
2025 35,350 40,968 64,297 48,103 43,946
2026 35,573 42,030 71,294 50,336 46,188
2027 35,772 43,093 79,053 52,528 48,431
2028 35,950 44,155 87,656 54,681 50,674
2029 36,107 45,217 97,195 56,799 52,916
2030 36,244 46,279 107,772 58,886 55,159

W SAE Y QAR * 2019 AR HIS (T 46.8%, Hs 31.7%, X 11.4%, &1 32%, A 6.9%)



(P 04m*/2/Y TP

) =

[}

434

s34

A3

A

| 4

14,263

15,344

14,446

14,688

17,014

15,459

15,112

18,865

16,441

15,538

20,918

17,397

15,962

23,194

18,329

16,387

25,719

19,241

16,812

28,518

20,134

17,237

31,621

21,011

17,662

35,062

21,872

18,087

38,878

22,720

18,512

43,109

23,554
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[ 2-16] &% Sk 378 (2H9] 028mYQl/Y HE)

72| 548 2y | 5AF | BUEs | ARIM | ks
2020 9,471 9,984 10,741 10,112 9,165
2021 9,574 10,281 11,910 10,821 9,793
2022 9,667 10,579 13,206 11,509 10,421
2023 9,752 10,876 14,643 12,178 11,049
2024 9,829 11,174 16,236 12,830 11,677
2025 9,898 11,471 18,003 13,469 12,305
2026 9,960 11,768 19,962 14,094 12,933
2027 10,016 12,066 22,135 14,708 13,561
2028 10,066 12,363 24,544 15,311 14,189
2029 10,110 12,661 27,215 15,904 14,816
2030 10,148 12,958 30,176 16,488 15,445
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[ 2-17] 4k SRR 27 (K9] 027m¥2U/Y Hg)

2|58 2 | SN | SUEA | A3d | s
2020 9,132 9,627 10,357 9,751 8,838
2021 9,232 9,914 11,484 10,435 9,443
2022 9,322 10,201 12,734 11,098 10,049
2023 9,404 10,488 14,120 11,743 10,654
2024 9,478 10,775 15,656 12,372 11,260
2025 9,545 11,061 17,360 12,988 11,865
2026 9,605 11,348 19,249 13,591 12,471
2027 9,658 11,635 21,344 14,183 13,076
2028 9,707 11,922 23,667 14,764 13,682
2029 9,749 12,209 26,243 15,336 14,287
2030 9,786 12,495 29,098 15,899 14,893

rEskrA e wegh %1@6‘%??@%4 A5 (L] 0.4m%//L) oLt ILYA]
kAl sE o] Fa (e 0.28mY/U/Y) tiv] W A2l (e 0.27m’/1/Y)
& Hskal Stk o] & agste] datelrA el gl Ael s (R 2-5) 71, ALYA 3
o AR 2-3) 7IE 2 %%EHHWM A58 (EF 2-14) 5 3714 Avkg
S& FA Bokth o]F Ed® AA) ASalrAelde] A 583 e TR
™ 2030130 30%1A4 Bor 90%e =edhe F2T 5 3l

LAl T e skl sk Bl ko r o S FAE H}%gi Elaea s
o] 845 ARt ikelkrA g ol s alr Al gl A 2030d7H4] &
TAE 7S 7Fsdo] wov U, HAlsA e ge] 89 2030 o] F==
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2] 747]1% 1CFA] ekl JoklE 1804-46
ZAP|ZH 2010. 6. 14. ~ 2014, 5. 7.
AVdAR 2600E/Y [BAIEF (2508/Y) + 715k (10E/Y)]
22| B4 A7rd Ast 7Rt
ZA1eH] 69,2178H0F 9] (2] 300, TH] 35%, AJE] 3500)
20 AP SR A Axe|Abd, 371 ASAVE, AS7EA ol 8ANd,
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[E 2-23] 1YA| ATV IE L =Y

8| 5% 23 | SA34 | SU3: | A3 | Haxs
2020 2759 282.0 282.6 285.8 283.4
2021 278.9 285.7 287.0 289.3 286.9
2022 281.6 289.4 2914 292.7 290.3
2023 284.1 293.1 2959 296.1 293.8
2024 286.3 296.8 300.4 299.5 2973
2025 288.3 300.5 305.0 302.9 300.8
2026 290.1 304.2 309.7 306.3 304.3
2027 291.8 307.9 3145 309.7 307.8
2028 293.2 3115 319.4 313.0 311.3
2029 2945 315.2 3243 316.4 3147
2030 295.6 318.9 329.3 319.7 318.2
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[E 3-3] 4 FR Skl ATY LRI 28 3t 3 UXKIES @HER, 2020, XIS RHRIS)

A AolAR] 78

(38 AKd 7ha4)

29 g by A1

9 MRS (00)"

QA oA RIRLE: (00)”

2AMA] 8TokeA=21Rf 59.0 ~ 93.7 80.8
Hlo|Q7FA CHHA] AMESEAR2 1A 29.1 ~ 492 40.8
(6871 WzA| ProiaaeRy 28.1 ~ 383 33.0
IRIZA RIS o St Yy 0.0 ~ 17.1 6.2
B2A] Z2EEA2R; 05~1.0 7.4
EforA PN EYSHARIY 0.1 ~0.8 6.5
(2337H2) MEA] LR A 0.1 ~02 2.9
IYA] Qs - -
AZA] ASEex=1Rf 0 ~ 508 2.80
A o
7ha) I thESH* =21 0 ~ 0,016 0.007
ZIsHA] ZIstste2d= 1At - -
CHAA] cizdstexfz izt 02 ~04 0.3
AT ‘ .
6712) 5 Aroteaer 0.0~ 15 0.7
FIRINIES B o) St Ay 0.0 ~ 0.003 0.001
MEA] ERIsIEA= Rt - -
sh2cofuz] N I e S - -
(47i2) 8] gQlskaHRIR - -
L]'O]:Z'\_}\]
Z_]H%}OE;—(_]E];(O}_ 235 ~ 6.18 3.10
THA] AldGke2d= 1A 19.1 ~ 336 25.72
I AMEA] ERSERAR]AS 00~ 48 2.70
(97]_] _}1\_) RELAE LA By I [e] . . .
QMIA] QoA 0.1 ~ 5.1 1.26
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S B9 slAlE] W T 2elA Aol skeh Al A Al e Ao
of shEAelgol &gstaL gl 7ot 12 skow &7 i At 7‘6H7<1% 2
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SR AHEE & 0 Sdnk 53] o] EokllM 7= sfe] AllE B AN sk
2] 75 olldA AHEe] 100%5 Z3sto] Q3]e olUAE Arlshe sk e]de]
ARI(EY rERR sheAEld) = Qe Akeolnh ofd [3 3-4] R [I¥ 3-2]=

S

a4 Aeeleh

—
G=EAER -
(AZHR])
Straubing | - °WR] 2FR1E 114% 7]=
(Germany) | - R, SABAHY] Y 52 A WS 22ix] Xe] £
Luzermn - oR] 2IR1E 27%
(Switzerland) | (RFF dE=2 ARSSE o2 ]= XG6RR] OF3)
Bern - ofHz] zI51E 249%
(Switzerland) (2IEF dB 2 ARRSH ofuir]= mEIGIR] 9F2)
Boston
- ofHr] 2F=d& 3004
(USA) BE U0

[D& 3-2] Faet ._‘f AR SkrkiErS A2

Straubmg Luzern Boston
(Germany) (Switzerland) (USA)
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[ol

(33 3-4] £|Zo| ChEXQI Skpkfz| S

Mitrfied Recycle (100~200% O)

FAS (S0~ 1005 Q)

slota ke s

RAS (20~50% Q)

PIE=hl 34 AO 24
(7712 i 7ts) (#7128, 24, 9 AP 7k

LEmErS  pirified Rocychks (100% Q)

S (100 Q)

Bardenpho 2%

#7lE 24, o AA 7H) (8715, "A, 91 A7 71K5)

Anasic Recycle (100-200% O) Anmic Recycle {100-200% Q Niirified Recyde (100-200% Q)
Nitrifod Recyde | 100-200% Q)

= alal
E
rrbic

of FH3BITE ol VA o2 AesA AeHs A A4 Foll FiskaL 71
Hom 53 3 g Aol SiA A Fol| 2 =5 ARG 1A} A Aol
> J

=
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[22] 3-5] BIRs AMEESEH0| FH Skexf2| 3
+HE 2% QWY 571 % 37 ¥
HEdd QBT $H2IBY e
____________ =
A3z AT AR ERE 23 HEA 45

Ell]
=

;(___
YV
@
T, T

2Rt EEA|

—— =

[72) 3-6] YiRA0| 9 S Bjm
b SRS 44 (RE JAD

8223

Parameters (%) BOD (mg/L) TSS (mg/L) TN (mg/L)
Bt 100 (1 &) 32 ~ 362 31 ~ 648 5 ~ 145
EEE pE 03 ~13 32 ~ 871 34 ~ 904 5 ~ 305
=7l 45 HEY 01 ~12 710 ~ 15,000 770 ~ 20,000 290 ~ 4,600
oo 0.1 ~0.33 42 ~ 272 54 ~ 367 4~ ATT
Hiea 1.2~ 1.8 500 ~ 1,800 600 ~ 4,200 3~ 41
> R did (HEZAL M2 A & B StXNEIE, YiasteHEE)
Parameters CoD (mg/L) BOD (mg/L) N (mg/L) NH =N (mg/L)
Bl 210 ~ 250 120 ~ 150 32 ~ 48 27 ~ 40
1R HER SFHY 252 ~ 290 92 ~ 105 31 ~ 52 29 ~ 44
=% Mo 4,780 ~ 12,200 2,250 ~ 4,200 275 ~ 350 206 ~ 212
B Ao} fF o 3,250 ~ 18,400 420 ~ 5420 304 ~ 1,440 220 ~ 970
sejof 380 ~ 1,930 260 ~ 1,130 202 ~ 1,210 160 ~ 950

1__
O O 3

A0
2
%2
il
i
i

prAlelAe) uhe

A = AU o=

o] e

SHA AeE
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ojt}. AlEeold Aol mpEw FH T Ao e W] Wgo] U Fi SuH
© 2IE Ve 5 oo o]E v m ¥ Al aadS IS ¢ dee &
A% & v}

[22 3-7] YR MElSHe| 7t Al Alg2fopd
Primary effluent Aeration tank Effluent
= 3g-t —— = — N
EHI?{E‘E‘DE%I'TQ?_ i LIl Secondary | — °  NH;N=2mgL"

. clanfier
Additional

Vol. = 0.71V

Recycle water
07=0.0120Q
NH;=MN = 357mg L'

FHeEd
HEE FO Ex

(a) Upgrading with expansion of aeration tank

(b) Upgrading with RWTF

Primary effluent
Q=100,000 m* d"'
NH,_N = 20mg L'

Aeration tank £ A
HRT = Ghr e uen

Existing Vol, =V Secondary NHs-N = 2mg L~

clarifier

) =

Recycle water l
0?=0.012Q
NH =N = 367mg L'

(0.064V)
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3. SrAEE8e] v W mERk FUIE M

ojtol= 7= Aglel oJgt A JfAstel Gl sl AuE Aot 1= A
= A 27K HoR Ao ot Aaksl—2- (Nitrification and Denitrification)
R AEgel o3 AR B 4 vk A il -2l A9 AEsHHor HAvt
AelEE o] 54 o] &g A WP ofgf [1¥ 3-7] R [19H 3-8]& A
AR A A ZEAAS B 3 2F FAA Bl VERA Zlolth
[32 3-8] MEstH 2 M2| Hd=

EHatkst (Nitrificatiop) = 2 (denitrification)

T Nitrification : NHy* 2 0> NOy + H,0 + 2 H* "‘“\
MA (25%) LT (NHy = 189 0; - 00805 CO; —~ 00IGTEMON + 0°52HO+0°84NG +198HY N
’;‘ N\
Cmias @0% ¢ Denitrification : 6 NOg <15 CH3OH'—> 3N, +i5 coz.+ 7HO + 60H N,
bt R (NCL- + 1.08CH;0H + 0.24 H"D ZFU056 CoHyOuN ~ o'A‘!'k, 21,68 HO = HCOr) \
e v - Akd (58%)
- CO, (40%) "‘-..‘_‘ T N
- OpEIMSE (Nitntatlop)-a— OLE”“ (denitritation) “ - 871529 (100%)
Nitritation : NHy~ +(1.5 02 = NO; + H:0 + 2 H+ \
{NHy =+ 144 0, + 00496 COoom JIOFEH,ON + 099 NO; + 199 H- ! - €O, (66%): Nitritation
Denitritation : 6 NO3- +| 3 CH;OH + 3 N, + i3 COZH 3 H.O + 6 OH- 7
(N0, +DE-TCH;0H+053F|"'U"—'~'EI'O"-CHON+OI?@N Y23 10 - HCoy ) o:
g =2l NO, (Nitrite)3 8 28 #2
s 71 U5 Lot al

— Nitritation 5 A
eVl ANae blg AM
1.0 NH,* *,i 32 No,r.d 0.066

ion (ANAMMOX)
+0.26 NOs + 0.066 CH0gsNgss + 2.03 H,0

[D& 3-9] A==t 2 A2| of Bt S| 28 HF Huw

- AlA 2] A2 H|S o 7|EFA 2] ALE H|2 IV * EAWAG,
Nitrogen removal process A2 AR HIS F7IEEA 2 AFE HIE | CcO, 24T (0|2F) Neghine pircjet
Nitrification — denitrification 100% 100% 100% report
Nitritation — denitritation, 74% 63% 60%
Nitritation — ANAMMOX 42% 0% 34%

olflell= o Ftsl-gd FREdl tisliA LdolR Al

@ MBR

MBR(Membrane Bioreactor)= wH2] X&I4=9} -2 1150 3R 77
g F& E3loto] A H R A gl AR s Al 485}l 71E
SelA] 3 flocd] WA oFst= Q1gk SelA] Wt A% o= % M=z

Ao mAlE 4 Tor Aglado] Ak dile] it ol& Hekshr] flsiM 24

g
m U U
ox i

O_ué
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SRT=E Igh &ei#] 2Rkt s o] SefA] WAgo] A& Ao= odulA Ut of
) [71% 3-10]S MBR 39e] 7lQxo|u},
[2&! 3-10] MBR &9l 7=

&2/ Baffle W
MF H=39!

/
HF—&I = Dﬂ e g u; Q *
‘ . o o || 44 BZ

oo
13} Afel+

- EL b
28
48T yr.xzE §

S, - 42 @

@ BAR/R—-D—-N

2 FHL v 2 A FZol A HHH o= ke BioAugmentation Reaeration (BAR)
2 Regeneration — Denitrification—Nitrification (R—D—N) &% (Tchobanoglous et
al., 2014.) 2.2 RAS A|&7] ¥Hg-Z(reaeration tank)olA -5 %=9] 3}5A 7 7] Ashe
NS dibst Al = Qs Hol 5421 Aslxo|t) RAS 39 712 RAS %
(= AJF7] ez 2 H3 ¥ RASS] )l whet s 717] Aslee]d) U iy

1o
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B A 34 Ho A S ATt 71Ee BAXRI Al aHe) Aes B
2, AF7] Hkeze] HRT= of 2|3 olvh Abd F-4kax ?ﬁ(pre—anoxic zone )= 0.5
~ 1AIZF] HRTE Zh= 4 ®= A7l iﬁ@ﬂ RAS &2kel Fshe] Fi 2=
TI F7F 2Ee A7) Sl /A 2 FEell HRT7F 0.5 ~ 1417 A=)
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_ =Q EIASEFE] THO| Ei
(A2 3-12] 8 ZR-EE JHo| &
7l s CEE =] S (@AY = A= oH =H =4 (BHY 27
- SRT: 30 = - BOETF - 85%
HRT - 6 - BARR - ERSRARNS: 0% - J1E BHTEE SEL HA%
% ==
- F/ME] 1 0.08 kgBOD/kaMLSS - day MeR:E 2 ELE (mamban, A, - HRT : 2MZF O B2 SRTEM AMEFE 25 ~
ey e ing 2R, M2 8 512 7=
MBR |- CH=ol MERS W 30~ 60 & 5 | g 2R BE EH 52 A1E SSRT:2- 52 35% 2Sohs
THO| Hj2EC =S ScanDeNi o
OF XjBEle BE 9 moE A | T SR Ele s FEDEEES | - MLSS - 3000 ~ 3500ma/L - Y 7BY 0 25 ~ 35% #2
_MSEITEAI O SRS
04271 & ol ymol grofRie | Do X EERHAE - SE| EEERAT) O 50% 23l £87h
Ea OtEI0] 0= 3Y Jp o
o) 1~23 BE SAF EATEAREL RN S - BOIE0 495E A0 B
of 22820 37 LY
- THE7)E HRT: 2MT :
ST 1 90%
BT LR A R
BIIZ HRT - 05 ~ TAE T 2ERAE - 80% B ZELI0 S50 T
~pH:66~72 - FAEOIN £HO| 8O, 7| = UET0 mD usEE
= - 2 g A0 T DEOo - MLSS - 4500 ~ 14,000 mg/L
i DO:03~2mglL Te|HE A L0 DEMRZHD ) o/ HZ) ZS0| SO0 HRE b
- 2OUOM TaMss sp-1008 E | 2 B A BE0| 2057 20 - SREZ04.~10 8 = =70| 745
= <
N30 SEAAETES S 3 | 780 B CaRRB. | - HRT 13 ~37 At T —
B EHHES DHE0{0F B - ARG T1ZF: 2800 ~ 4300kg/Y - E5E DA £3EEY
SRR eR RS - HEl= 7m0 27 TRL BE &
-f§ETpHI56~65 e T s
o -Z TEHAE 8T HE XFE
RET -sgdo= ey aRs 7 gEE 9% fuaze 239
s EETNETEE
e w7 s £ CanRBUA STHIE B2 ks
T -DO:30 i o
s 3.&51 oh - s - JIEAET 70| 51 @
ke 0], £7)HI80| 4YHOE HE

ool = o opEitEl—opd e}l gl sl dopE == s,

O SHARON®
SHARON®(Single reactor system for High activity Ammonium Removal Over
Nitrite) processi= HlEgh=e] € E Fjof|A] 1990 tiol] 7= Qe o] 7=
AOBe} NOBRe] HIthA &5 Aol 2md S Fsto] oy dag o
3 AR B2 7| Zlelth dA) 7 Al (eh AAts) 7k A
2 AA FHOE SRTE AlofshH AOB Ad7do] dojuA]9k NOB 42 a4 o
At Ao 71 EFAL HeE 9 i o]FR A0 ALunte g AR ut

S SPF AR S A S- ofdatsl-olaalel WS S-8517] flsiAlE 7HE A Ql
Z717} AgEojok gt 2 RS T e Beld vkexw pAEnh (13
3.11 & HAH 9 53 AoE & 5= 9= SHARON®S] EA4)%o|t}) SHARON® W+
710, HhgZ o) el 7] ©Ae] g S 98] 8-S S RS AL gl

714 FEE fAlslof sitl obg [1¥ 3—13]S SHARON 39 ¢] 78 xolt}.
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[O2 3-14] SBR 29| HeE

iﬁﬂ

Idle React
2 T
. /
Draw Settle Z27/28
HY g2l

(3 BABE®

BABE®(Biological Augmentation Batch—Enhanced) &4 Delft University of
Technology°llA] DHV(Royal HaskoningDHV, dl€#t=)¢} F%ow sfuksldc)
BABE ¥2t= % 3555 Mainstream RAS®] d4+= A #l¢ 2= W3} 3 BABE
AR M o] d S ke = 715 WskE aLgst] 24849 5 Atk BABE &
&]:= BABERES-Z0ll gt RAS S50] HA RASS] 1 ~ 25 % Q1 Aoz Adwstar 94
RE BABE Hbg2=Z ¥u¥s A28 RASO dF= AdE #g 2= ws} 3
BABE W2 & &4lel] 93k F &% Wsks aEste] 2449 5 qlvk ok (11

3—15]+ BABE® 49| 7j8xo|t}
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AT—-3 processi= & BFFH2)+= A267 WPCP (Ward Water Pollution Control
Plant)®] Aeration Tank #3°l 2-8-%¥ &Ao|t}h Hg7]= 7] 2 FAkA F+9o] L
= T TH AT Ao HolE wet of 2] fXell F7hE o] AilskE A|&e
oh W RS Al ol A HE Bae] Allsfel A-8F o] SeiA] A2l 8 57
AR (F7 59 100 %)olA NOx—N& Alz-girt, dikst vjAlEo] 53k 9]
ZoFelS 7 RASO| ymx] F-&3} Ajtsto] FAlglgAor ol ggitt ot [19
3-16] AT-3 &9 7§areolt.
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Metherlands : 19 ey — [
Chaina : 13 | UsA: 8
Switzerland : 12 | -
Japan : 1 . Brazil : 2
Spain 8 |
Tamwwam: 1 |
Finfand © 4 | : Y
UK - 4 o
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Journal
Title Author _ Summary
(A(Z)/(Year)/Page)
- UASB-Anammox reactor
Substrate  inhibition  and ) - UASB-Anammox reactor was
. . . Bioresource Technology 238 X .
concentration control in an | Haiyuan Ma et al. (2017) 263-272 obtained when the influent TN
UASB-Anammox process concentration  was  below 451.1
mg/L.
- A lab-scale UASB reactor
Physicochemical and - Nitrogen removal efficiency
microbial ~ properties  of ) . . . (NRE) of 90.5% under the short
. . Biochemical Engineering
settled and floating | Yu-Xia Song et al. HRT of 1.0 h

Journal 123 (2017) 75-85

anammox granules in upflow - Granules’ flotation becomes
reactor inevitable n high-rate
anammoxreactors,
- The premise of achieving
nitrogen removal via anammox,

Biological nitrogen removal

Bioresource Technology 200

could be achieved through forming
anammoxbiofilm or anammox
granular sludge

- Anammox can even accumulate

from sewage via anammox | Bin Ma et al. .
(2016) 981-990 in sludge floc at 30 C.
Recent advances _
- Supply nitrite for anammox
bacteria to enhance  anammox
nitrogen  removal in  sewage
treatment
plants
- The purpose of optimizing the
Process stability and the . purp . P gl
. operation conditions of the UASB
recovery control associated )
T . o Bioresource Technology 203 | ANAMMOX reactor
with inhibition factors in a | QiguiNiu et al.

UASB-anammox reactor with

a long-term operation

(2016) 132-141

(pH 7585, FA below 10
mg/100 mg NH4+ -N and an FNA
below 0.005 mg/100 mg NO2- -N)




62

Influence of temperature
and pH on the anammox
process A review and

meta-analysis

Mariusz ~ Tomaszewski

et al.

Chemosphere 182 (2017)

203 - 214

- Mathematical analysis of the

literature data (Temperature and
PH on the anammox process)

- 10 C and 15 C is also possible
when preceded by  gradual
adaptation

- C and C
Kueneniastuttgartiensis (The highest
ability to

temperatures)

Brocadiasinica

adapt to low

- A mathematical analysis of the

literature data suggests greater

importance  of pH at lower

temperatures

Combined  SHARON  and
ANAMMOX  processes  for

Bioresource Technology 250

- Combined SHARON-ANAMMOX
processes in situ pilot-scale landfill
Dbioreactors

- Total nitrogen and ammoniacal
nitrogen removal efficiency of 84%
and 71%

ammoniacal nitrogen | S. Sri Shalini et al. - Nitrogen massbalance
I . . (2018) 723-732 ) )
stabilisation n landfill demonstrated n situ
bioreactors SHARON-ANAMMOX  advantageous
than control LFBR with
higher nitrogen transformation
to N2 (50.8%) and lower residual
nitrogen in solid waste (7.7%)
Start  up of  anammox
process with activated . . L - Cloning analysis showed that all
. i International Biodeterioration .
sludge treating high Lo i i of the five final anammox sludge
. . . Yong-Zhi Chi et al. &Biodegradation 127 (2018) . .
ammonium industrial were dominated by Brocadia or

wastewaters as a favorable

seeding sludge source

17-25

Brocadia-like species

Stable long-term operation
of an upflow anammox
sludge bed reactor at

mainstream conditions

Clara Reino et al.

Water Research 128 (2018)
331-340

- A stable long-term operation
with high nitrogen removal rates
was achieved in a UASB anammox

reactor at mainstream conditions

- Nitrogen loading rate as high as
1.8 £ 01 g N L-1 d-1 with 82 +

4% of nitrogen removal was
achieved
at 11 °C treating the

lowstrength synthetic influent
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- Optimal pH was observed
between 7.0 and 7.5, but results

Significance of pH control indicate that there is no statistically
in anammox process | Mariusz Tomaszewski | Chemosphere 185  (2017) significant interaction between
performance at low | et al. 439-444 PH and temperature

temperature - The optimal pH range narrows

along  with  the  temperature

decrease

ANAMMOX 32 FA| Granular, Suspended growth, Attached growth = W= 4=
o s 8- ol [ 3-6]3 )

[ 3-6] ANAMMOCXS| &5

1. Granular
7l& 1 27 £ (BAVd =%)
~%71Z DO : 0.3mg/L oft
- SR’T‘ . 500] O]}\]’ g/ - OIJ-EL E]—/‘\— 7\1]7i : 90 ~ 950/0
OPE%ZMZ%}OO - & F7PEA A7 2 80 ~ 85%
SeEeTE - 291530 ~ 700
DEMON 0.7 kg/m3-d it ()
- Txj0] 94 H|Qo] LIS
- DO : 0.1mg/L olst 5705 o P8l xa
' - 9|8 ghag) 27} £<lo] Wa g
- MLSS 2,000 ~ 3,000mg/L e
- F/M: 0.15 ~ 0,50 &7E°1 7igel el Tl 8 7T
' ' = IR AIAAA ¢ 96%
- MLSS : 2,000 ~ 3,000mg/L i
- F/ME] : 0,15 ~ 050 " R7RRA A 86%
I - 22RIo] 2K 7R5de] Yot ot
green™ | o) o x4 sty sjepbp} 025 79 hiE Afaa
= 2T E -
E= vl 371 AR E= HIgo]
0.55~0.7 kg/m3-d o
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- Specific loading rate
0.17 ~ 0.23 kg/m3-d

NASE - SRT : ANAMOOX- 37hr - 2 7RA AA : 86%
NS R - 46hr - =7 A 9RERAQ) F30] T gle
- DO : 0.3 ~ 0.9mg/L - Zeir] BpgRF Mo
- F/ME] : 0.2 ~ 0.4
UASB - HRT : 4 ~ 10~17} Z

2. Suspended growth

= 4 27 =3 (P 50
- FREA: 90 ~ 95%
Two-st - & 274 AIA 80 ~ 85%
WO-Stage °
SHARO]Q\II " HRT = 19 ©fs - % 91 A ¢ 30 ~ 70%
ANAMMOX |~ ANAVIVIOXSRT @ 1 ~ 2.5 - 349 24 Hlgol B2
- 2|FEkAY] B]o] He gl
- 3] 7120] Ad8lo) 4] MG 7K
~LREFHAIAA  90%
- DOk : 0.17 = 0.08mg/L
Single- - SRTO- 102 o - Aa AAEE: 0.73kg/m3d
. L - Z7PjlaBlel= ofr] AB7L oF
stage - MLSS : 3,350 ~ 11,000mg/L
o 63% A=
ANAMMOX | - @& : 32 + 1 °C 8%

SERPARIFE)LE 2800 285k

- HRT : GAJZF
8180 909 ZHAE]
3. Attached growth
7l 24 27 £ (BAVd =3)
- OflR| ABIRF

- DO : 05~ 15 mg/L 1.6-1.9 kWh/kg-N-removed

- Biofilm surface area : 1,200 | - AAAAEE : 1.2 kg-N/m3-d
ANITATM \

m2/m3 - 2 AA AA L 2k 80 ~ 90%
Mox

- A2 Media AR — ARR7ES

107H01 47842 37 T3 Ths

SRR F7goll 28 Al BIgO]
oF 60 %, RAIH2] Hl8o] 20 ~
75 Yo7HA] A
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- AAHshE 0.4 ~ 1.1kg N/m3d
temaN 1 0.4~ 1.0 kg/m3d - zepHeIRYe U2 Befto 2
FE 2
- QIF EbAY, 7PdArt 52 SRIEAHS
R kS
- OflUR|ABlE
2.3 kWh/kg-N-removed
- 27 Aa AA &g ¢ 70 ~ 85%
- Z7AIRE 20 ~ 508 - AREEA ASE
DeAmmon | - BAEA FA AJ7F: 10 ~ 208 1.5 g-N/m2d
- DO : 3mg/L olst - opjptaEbEplRle] 27] FALS
SI5h ejHErAY g
- BIe2 A T HY 20
7ot & T 715
- Z AAAA: 2F 80%
- AA85M8: 05 kg/m3d - 712} "] go] A An%
- DO : 0.2 ~ 0.5mg/L - W2 x| o] e giS
SNAD - 2% 1 9F30C - A IRARARSRR] e

- SRT : 18Y
- C/NH] : 042 ~ 0.55

22p) i) A4S
oplBlEtAS A

iRl HE4 ok 2|

olgf) [28 3—-18] @ [2¥ 3-19]& ANAMMOX &He] H|-4-S o2 FHED v
3to] AksE Axfolr),
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[2&] 3-18] ANAMMOXSHC| HIE H|m-1

|> Cost calculation for treatment of recycle water (goal: NH;*-N removal 90%, TN removal 77%)

Agrobic Vol | Anoxic Vol |Anaercbic Vol Aera Agrstion Power| Mixing power MeDH  [Chemical Cost} Energy Cost | Total Cost
Reactor 1 Reactor 2

m* m m m kwh/day wh/day kg/day $sday $/day $/day
Mitrification - 8359 2,140 5003 - - 0 500 500
Nitrification | De-nitrification 8,359 4431 3248 1,699 531 11,298 5039 702 5,740
Nitritation - 5,587 1,647 3721 - - 0 372 372
Nitritation | De-nitritation| 6587 4431 2754 1,807 531 6,398 3121 T2 3,834
Mitritation | ANAMMOX 6,587 49775 14,085 2,067 - - 0 207 207

[T 3-19] ANAMMOXZ9| HIZ H|u-2

Mitrif abgen

. Ermrpy Cost {5 /day)

mTotsl Ca [Siday)
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[y

H2%E UL E=2| Ht

o] Mol A= @Al sl Al o] BhEAQ) NIMBY A Ae] Q12]ol) tjat Aehe: 914
WA HoRS Aorslaria) s} Q17ke] AlolrbAA wkAEE SHbe)| 9l S A Elsk=
AV WA 2] S9le] eqlo sgAe o] Y|maAde] | Al Saljolu o

-

_

2 98 SRl el olua x]w Ew}i NERECRMEREENT
531 Q= elek, ol Bl 37] AwA] Gl A%, SRR EHAT o] HA%

A9 A1) 872 ololer] A8 SHEAE Fa A 2
N FARSE AZE BAL 5 gz ARelt), ueby] AA] A3k} 2 FAsvh o ol

A T2 sl @3 52 Avnal ol vl Adshes s
obel [ 3-71& Tl Astakel sk el o] gl

(& 3-7] Xolete Skpaicfd 7He

. n L 3 - h
R o f

PR HFEARSEd A=

- 7= oPgRA| - 71 A

- lxf=183E 16,000 m3/Y (2D % skl 2letet — W 212)
- ARRJBIE: 6539 A (R1= 2isket AR]) | - skexRlERR 300,000 m3/%

- AAV, B Y 3E T - AlHL: 3,29791¢9

- ApE, g Y 3Y 5

p
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- 7= AdA
- sk2xjelgak 460,000 m3/Y
- AlH1L: 4,00021 Y

g2l Ao}
- 74712 89IA]

- 34218k 56,000 m3/Y
- AQH]: 1,05293Y

29 & -AsAE Y 3 5

- 2oR), 2o AISAPd O

v S

= et D

ST

HEEHA]
- shpxj2]82k 1,590,000 m3/2 (5H: Y Bk 5)
A1RJE1E: 6,0002] &

301y, 234, AgA 2 3 5
st 2 2 41 22

(BARRE a7 4 7is 73

—

B 27

rot

A ool FUskE AlE AWEEE ST
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[E 3-8] ZIE SKNER 7R

E - " o M |- — Pt T '_=-'. =
SHEstpai2 by SRSAIYERS

- T HFRA] - 7= BAA

- ShRARIER: 43,000 m3/¢ - SkpxR1gRR 900,000 m3/Y

- AlRdEl: 209 - AlRdBL: 1393

- 39 ATEE T S0k A - AAld Y 3 29

i

P2 A6 (AE) Tigetale Py

- YA - ARPE 273

- 3}52JR18%F 600,000 m3/Y - SRRAR18RE 4,500 m3/Y

- ARJEI: 7094 - ARJEI: 1094

- REREA] &, HISAA L ABRE £ - ofe] AEiHRY 9 39 5

Astet e FAske A ge] 49 ATt FUoR Baste] AR
TS Algshs 2= &I AT A H-EAQ] S o HokE u) A6t
sh=

At om e wgsH o] 2RHNSS & & otk Beb FF A)E
2 o Alglo] o] o]

—9]ell Agefs Bk
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olopizEy | ° H 3,297 oI o © al 13219
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39 Y AL -
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Abstract 8]

Abstract

Research on Improvement Resource Recycle plant in
Goyang city: focusing on municipal wastewater treatment
plants and biomass energy facilities

Jiyeol Im", GARAM SO

Global warming is a major problem facing humanity at present, and globally, like the Paris
Climate Agreement, is seeking ways to reduce or adapt to greenhouse gases. Accordingly,
Korea is also continuing its efforts to reduce greenhouse gases, and as part of this, the goal
of reducing greenhouse gases in the waste sector is set at 28.9%. To support these policies,
it can be said that the efficiency of environmental infrastructure, energy independence, and
waste resource conversion is essential.

This study was conducted by reflecting on this situation. In the case of Goyang, the
population is continuously increasing due to the continuous urban expansion and the
development of new housing districts, and it is a city with high growth potential due to the
plan to develop the third new city, Changneung New City. This means that there will be an
influx of more population, which will increase the demand for environmental infrastructures
such as water supply, sewage, and waste treatment. At this point, it is indispensable to check
the current status of environment-related basic facilities in Goyang City, predict future
demand, and prepare appropriately. As part of this study, sewage treatment plants and food
waste treatment plants were examined. Also, in the process, measures to increase the
efficiency of facilities and other directions were sought as a way to resolve the shortage of
supply versus demand.

Now, Goyang City operates four sewage treatment plants, and some of the sewage in

Goyang City is treated through the Nanji Sewage Treatment Plant operated by Seoul City.
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The utilization rate of the sewage treatment plant in Goyang City is currently around 70%,
and it is estimated that it will exceed the current treatment capacity by 2030, considering the
growth rate of a natural population. In the case of food waste treatment plants, Goyang City
is currently handling one facility, and it is estimated that the capacity will be exceeded around
2030. Based on this, the construction period and cost were estimated in two scenarios, taking
into account the cost of using only the facilities in Goyang City and that the Seoul
Metropolitan Government handled it. Therefore, it was confirmed that it was necessary to
secure a budget and approach through appropriate planning.

Meanwhile, the concept of integrated treatment of water and sludge treatment was proposed
to avoid unconditional capacity expansion and to increase efficiency and operate an
eco-friendly sewage treatment plant. As part of this, the nitrous oxide-based method and the
anaerobic ammonium oxidation-based method were recommended, and the process using
microalgae currently under study was introduced. Also, in order to improve the management
efficiency of these facilities and change their image as a resident-friendly facility, the

introduction of IoT and resident-friendly facilities in the operating system was suggested.





