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Table S1. Summary of wastewater treatment plants.

Longitude Latitude Treatment Capacity . .
WWTP name 3 Biological Treatment Types
9 9 (m”/day)

Tancheon (TC) 127.09 37.50 1,100,000 AS

Nanji (NJ) 126.85 37.59 1,000,000 AS
Pangyo (PG) 127.10 37.40 47,000 Media
Wonju (WJ) 127.94 37.39 130,000 Media
Jecheon (JC) 128.19 37.13 70,000 Media
Janggye (JG) 127.57 35.74 2,000 Media
Jinju (JJ) 128.13 35.21 150,000 Media
Wonning (WN) 128.79 35.62 80,000 SBR
Sintaein (ST) 126.87 35.69 2,600 SBR
Gangchon (GC) 127.64 37.81 4,000 SBR
Gwangju (GJ) 127.28 37.39 25,000 A20
Yangpyeong (YP) 127.45 37.51 16,000 A20
Jungnang (JR) 127.06 37.56 1,710,000 A20
Geumchon (KC) 126.77 37.76 27,000 A20
Gapyeong (KP) 127.52 37.82 11,500 A20
Jincheon (JC) 127.50 36.84 8,000 A20
Gumi (GM) 128.40 36.09 330,000 A20
Iksan (IS) 126.98 35.93 100,000 A20
Damyang (DY) 126.96 35.31 7,000 A20
Naesu (NS) 127.52 36.73 8,000 A20
Daesin (DS) 127.56 37.38 800 MBR
Munsan (MS) 126.76 37.86 9,500 MBR

Figure S1. Locations of wastewater treatment plants in this study.
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Figure S2. Results of principle component analysis (PCA) based on fluorescence

intensities of C1, C2, and C3, TOC, DOC, BOD and COD.
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Figure S3. Results of principle component analysis (PCA) based on %C1, %C2, %C3,
C2/C1, C3/C1, C3/C2, and BOD/COD.
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Table S2. Detailed monitoring data for the 22 wastewater treatment plants.

BOD COD TOC DOC POC SS Fmaxof C 1 Fmax 0f C 2 Fmax0f C 3 %Cl1 %C2 %C3
WWTP Name Sample Type (mgll) (mg/L) (mgll) (mg/l) (mg/l) (g/L) BOD/COD (QSE) (QSE) (QSE) (%) (%) (%) C2/C1 C3/C1 C3/C2
AS
TC Influent 89.6 150.6 775 49.6 27.8 40.0 0.60 197.2 157.2 0.0 55.6 44.4 0.0 0.80 0.00 0.00
TC Before P removal 130.2 311.0 83.3 33.7 49.6 193.3 0.42 226.6 156.1 15 59.0 40.6 0.4 0.69 0.01 0.01
TC Effluent 3.2 18.0 4.4 3.8 0.6 0.2 0.18 371 77.8 5.3 30.9 64.7 4.4 2.10 0.14 0.07
NJ Influent 76.3 108.0 45.1 24.1 21.0 34.0 0.71 177.1 166.7 0.0 515 48.5 0.0 0.94 0.00 0.00
NJ Before P removal 175.0 194.4 58.1 27.4 30.6 150.0 0.90 249.8 183.8 17.2 55.4 40.8 3.8 0.74 0.07 0.09
NJ Effluent 4.6 18.0 1.7 6.4 1.3 0.6 0.26 64.2 116.6 6.4 34.3 62.3 3.4 1.82 0.10 0.05
Media
PG Influent 166.6 207.4 142.3 46.6 95.7 166.0 0.80 274.7 179.9 0.0 60.4 39.6 0.0 0.65 0.00 0.00
PG Before P removal 130.9 185.8 47.8 13.1 34.7 23.4 0.70 59.1 102.6 5.0 355 61.5 3.0 1.74 0.08 0.05
PG Effluent 4.3 11.6 5.5 4.8 0.7 3.3 0.37 31.0 85.1 3.9 25.8 70.9 3.3 2.75 0.13 0.05
WJ Influent 175.4 259.2 116.8 25.6 91.3 70.0 0.68 190.7 1775 26.0 48.4 45.0 6.6 0.93 0.14 0.15
WJ Before P removal 11.0 17.3 71 5.2 1.9 4.8 0.64 51.6 122.9 22.6 26.2 62.4 115 2.38 0.44 0.18
WJ Effluent 12.0 24.0 8.0 5.9 2.1 2.0 0.50 515 124.4 19.0 26.4 63.8 9.7 2.42 0.37 0.15
JC Influent 1255 229.0 104.7 51.4 53.3 65.0 0.55 173.6 150.2 0.0 53.6 46.4 0.0 0.87 0.00 0.00
JC Before P removal 9.7 22.0 5.8 35 2.3 2.4 0.44 40.0 71.7 7.1 33.7 60.3 6.0 1.79 0.18 0.10
JC Effluent 8.2 14.0 5.0 3.7 1.3 1.0 0.59 385 66.8 6.7 34.4 59.7 6.0 1.74 0.17 0.10
JG Influent 173.6 423.4 62.4 26.7 35.7 283.3 0.41 304.9 158.9 0.0 65.7 34.3 0.0 0.52 0.00 0.00
JG Before P removal 5.0 62.0 71 55 1.6 2.8 0.08 28.6 66.6 14.3 26.2 60.8 13.1 2.32 0.50 0.21
JG Effluent 2.0 26.0 4.4 4.0 0.5 0.8 0.08 26.7 67.5 14.0 24.7 62.4 12.9 2.53 0.53 0.21
JJ Influent 133.7 264.8 53.7 29.1 24.6 60.0 0.50 160.6 176.7 0.0 47.6 52.4 0.0 1.10 0.00 0.00
JJ Before P removal 1225 194.4 105.2 39.3 65.9 230.0 0.63 42.0 93.2 0.0 31.1 68.9 0.0 2.22 0.00 0.00
JJ Before P removal 111 18.0 6.4 4.6 18 4.0 0.61 292.2 213.1 0.0 57.8 42.2 0.0 0.73 0.00 0.00
AN Effluent 8.9 12.0 5.8 53 0.6 2.6 0.74 38.8 94.1 0.0 29.2 70.8 0.0 2.43 0.00 0.00
SBR
WN Influent 204.1 259.2 87.7 43.9 43.8 110.0 0.79 178.1 143.9 0.0 55.3 44.7 0.0 0.81 0.00 0.00
WN Before P removal 7.4 36.0 6.1 5.4 0.7 6.4 0.20 24.1 68.3 9.6 23.7 66.9 9.4 2.83 0.40 0.14
WN Effluent 2.4 20.0 51 4.9 0.2 1.4 0.12 255 78.4 7.6 229 70.3 6.8 3.07 0.30 0.10
ST Influent 123.2 143.2 83.6 65.6 18.0 66.0 0.86 281.8 220.4 0.0 56.1 43.9 0.0 0.78 0.00 0.00
ST Before P removal 5.0 8.0 8.4 7.5 0.9 2.8 0.63 59.7 130.3 19.9 28.4 62.1 9.5 2.18 0.33 0.15
ST Effluent 0.8 8.0 4.4 4.2 0.2 0.8 0.11 50.3 101.8 10.5 31.0 62.6 6.5 2.02 0.21 0.10
GC Influent 11.0 43.2 18.7 18.0 0.7 16.0 0.25 66.9 82.4 15.4 40.6 50.0 9.3 1.23 0.23 0.19
GC Before P removal 13 14.0 104 9.5 0.9 12.8 0.09 40.6 77.1 13.9 30.8 58.6 10.6 1.90 0.34 0.18
GC Effluent 1.1 8.0 4.4 4.0 0.4 3.8 0.14 40.3 73.6 17.2 30.8 56.1 13.1 1.83 0.43 0.23




Table S2. Cont.

BOD CcoD TOC DOC POC SS Fmax 0f C 1 Fmax 0f C 2 Fmax 0f C 3 %Cl %C2 9%C3
WWTP Name Sample Type (mgll) (mg/L) (mgll) (mg/l) (mg/l) (g/L) BOD/COD (QSE) (QSE) (QSE) (%) (%) (%) C2/C1 C3/C1 C3/C2
A20
GJ Influent 133.7 203.0 73.0 34.7 38.3 116.2 0.66 142.1 114.9 0.0 553 447 0.0 0.81 0.00 0.00
GJ Before P removal 17.7 18.0 5.6 4.2 14 6.4 0.99 26.3 57.7 6.3 29.1 63.9 7.0 2.20 0.24 0.11
GJ Effluent 1.7 12.0 4.0 33 0.8 14 0.14 221 50.1 5.2 286 647 6.7 2.26 0.23 0.10
YP Influent 132.7 190.1 87.8 37.0 50.8 86.0 0.70 219.3 149.1 0.0 59.5 405 0.0 0.68 0.00 0.00
YP Before P removal 3.2 16.0 44 4.2 0.2 2.4 0.20 40.3 76.8 7.0 325 619 5.7 1.91 0.17 0.09
YP Effluent 4.4 14.0 35 3.2 0.4 2.0 0.31 39.1 66.5 48 354 602 4.4 1.70 0.12 0.07
JR Influent 152.4 2333 62.6 417 20.9 38.0 0.65 189.1 178.7 0.0 514 486 0.0 0.94 0.00 0.00
JR Influent 304.9 319.7 88.6 435 451 114.0 0.95 2115 158.8 23.8 537 403 6.0 0.75 0.11 0.15
JR Before P removal 9.2 24.0 6.5 4.7 1.8 3.2 0.38 1214 94.1 0.0 56.3 437 0.0 0.77 0.00 0.00
JR Effluent 16.4 30.0 121 5.2 6.9 4.8 0.55 53.8 88.5 6.8 36.1 594 45 1.64 0.13 0.08
KC Influent 200.9 345.6 97.1 41.3 55.9 90.0 0.58 295.2 176.4 0.0 626 374 0.0 0.60 0.00 0.00
KC Before P removal 30.7 44.0 7.3 7.2 0.0 4.0 0.70 67.5 93.7 5.4 405  56.2 3.2 1.39 0.08 0.06
KC Effluent 17.9 24.0 5.7 5.2 0.5 5.2 0.74 61.7 83.2 2.3 420 56.5 15 1.35 0.04 0.03
KP Influent 233.8 466.6 83.3 16.9 66.4 120.0 0.50 262.7 128.7 0.0 671 329 0.0 0.49 0.00 0.00
KP Influent 2135 328.3 77.2 419 353 65.0 0.65 230.1 184.2 32.6 515 412 7.3 0.80 0.14 0.18
KP Before P removal 17.9 61.5 6.2 5.5 0.7 1.2 0.29 48.1 114.7 27.9 25.2 60.2 14.6 2.39 0.58 0.24
KP Effluent 10.1 459 5.8 4.7 11 1.6 0.22 38.2 79.9 24.9 26.7 559 17.4 2.09 0.65 0.31
JC Influent 186.9 224.6 95.1 62.4 327 98.0 0.83 208.1 156.6 12.3 552 415 33 0.75 0.06 0.08
JC Influent 231.7 302.4 130.8 66.9 63.9 152.0 0.77 248.4 167.7 11.7 58.1  39.2 2.7 0.68 0.05 0.07
JC Before P removal 45 14.0 5.6 44 1.2 2.8 0.32 35.0 111.7 17.4 213 681 10.6 3.19 0.50 0.16
JC Effluent 23 10.0 43 34 0.9 1.6 0.23 312 100.9 10.3 21.9 70.9 7.2 3.24 0.33 0.10
GM Influent 56.7 121.0 50.9 26.8 24.1 50.0 0.47 261.3 239.7 230.8 3.7 328 315 0.92 0.88 0.96
GM Before P removal 35 12.0 6.2 5.7 0.5 1.6 0.29 46.7 97.5 51.1 239 499 262 2.09 1.10 0.52
GM Effluent 0.2 10.0 45 4.4 0.2 0.2 0.02 42.0 90.4 64.8 213 458 329 2.15 1.54 0.72
IS Influent 68.6 112.3 41.2 18.8 22.3 102.0 0.61 145.7 137.5 22.2 477 450 7.3 0.94 0.15 0.16
IS Influent 191.1 604.8 157.7 53.9 103.7  550.0 0.32 3534 220.8 62.6 55,5 347 9.8 0.62 0.18 0.28
IS Effluent 1.7 20.0 9.6 8.6 1.0 5.6 0.08 68.9 138.5 53.2 264 531 204 2.01 0.77 0.38
DY Influent 72.8 112.3 47.0 389 8.1 38.0 0.65 180.4 125.7 3.9 582  40.6 13 0.70 0.02 0.03
DY Before P removal 2.2 34.0 8.7 8.1 0.5 3.2 0.06 234 179.0 453 9.4 72.3 18.3 7.65 1.94 0.25
DY Effluent 0.5 14.0 43 42 0.1 13 0.04 22.9 151.3 34.4 110 725 16.5 6.62 1.50 0.23
NS Influent 188.3 224.6 102.7 43.0 59.6 210.0 0.84 335.2 208.1 0.0 61.7 383 0.0 0.62 0.00 0.00




Table S2. Cont.

BOD CcoD TOC DOC POC SS Fmax 0f C 1 Fmax 0f C 2 Fmax 0f C 3 %Cl %C2 9%C3
WWTP Name Sample Type (mgll) (mg/L) (mgll) (mg/l) (mg/l) (g/L) BOD/COD (QSE) (QSE) (QSE) (%) (%) (%) C2/C1 C3/C1 C3/C2
NS Influent 157.5 164.2 60.4 29.1 314 116.0 0.96 170.1 2442 0.0 411 58.9 0.0 1.44 0.00 0.00
NS Before P removal 38 14.0 7.7 5.9 1.8 7.0 0.27 45.2 123.9 124 24.9 68.3 6.8 2.74 0.27 0.10
NS Effluent 2.9 4.0 5.7 2.6 31 1.8 0.72 40.7 1225 115 233 701 6.6 3.01 0.28 0.09
MBR
DS Influent 59.2 146.9 37.1 22.3 14.8 12.0 0.40 105.9 137.1 55 426 552 2.2 1.30 0.05 0.04
DS Before P removal 5.5 16.0 35 34 0.1 44 0.34 24.0 87.2 8.7 200 727 7.3 3.63 0.36 0.10
DS Effluent 1.3 14.0 1.7 1.6 0.1 0.4 0.09 35 14.2 3.9 16.2 65.8 18.0 4.05 111 0.27
MS Influent 80.2 103.7 53.3 24.2 29.2 68.0 0.77 215.6 128.4 239 58.6 349 6.5 0.60 0.11 0.19
MS Before P removal 6.1 14.0 5.2 45 0.8 2.8 0.44 89.5 77.0 18.2 485 417 9.8 0.86 0.20 0.24
MS Effluent 33 10.0 4.7 4.3 0.5 1.2 0.33 88.5 76.4 33.1 447 386 16.7 1.16 0.37 0.43
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