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Abstract: To optimize the existing payment mode for sewage treatment enterprises and alleviate
the financial burden on the government, a performance-based payment model and method were developed
for sewage treatment plants in Wuhan. This was based on the operating costs and water quality indices of
10 sewage treatment plants in Wuhan, Hubei Province, focusing on influent quality, treatment volume,
and pollution load reduction. Subsequently, the accuracy and practicality of the three payment methods
were thoroughly examined. Model equations could be developed for power cost and ammonia nitrogen
reduction, raw material acquisition cost and total phosphorus reduction, as well as sludge disposal cost
and total phosphorus concentration of influent. By comparing the actual cost with the model results, it was
found that the estimated power cost closely aligned with the actual expenditure. The comprehensive pay
for performance model was applicable to the cost pricing of sewage treatment plants with lower influent
biochemical oxygen demand (BODj). Studying the performance payment theory of sewage treatment, based
on the “one plant one policy” model and integrated with the performance appraisal system of sewage

treatment, holds great significance and practical value.
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Fig.1 Relationship between power cost and ammonia
nitrogen reduction, raw material acquisition cost and total
phosphorus reduction, and sludge disposal cost and total
phosphorus concentration of influent
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Tab.1 Model cost based on water quality indexes and actual cost in Erlangmiao Sewage Treatment Plant JT

. i%%ﬂ ﬁﬂﬁ%ﬁm
St | EAPEIRE O | T5UeabE Y | BER | st | EMRHIE SR | SR E A | RSl
20194F3 H 711257 368 354 1920 900 3000511 953 424 866 171 1374977 3194 572
20194F-4 J] 803 247 317 050 467 375 1587 672 824 065 823 577 1394 821 3042 463
20194F5 H 734 097 326 933 4 457 1 065 487 769 805 846 021 1400 584 3016410
20194F-6 ] 797 372 336 606 1032 691 2 166 669 764 483 693 795 1404 921 2 863 199
20194F7 H 948 042 392116 706 090 2046 248 799 126 959 235 1329618 3087979
2019411 H 809 245 397 636 1223930 2430811 894 271 811224 1383797 3089292
2019412 J 855153 940 929 2 000 359 3796 411 969 149 951 477 1290 958 3211584

R2 BARFHIEKGE ETKEERNER RS KRB A

Tab.2 Model cost based on water quality indexes and actual cost in Nantaizi Lake Sewage Treatment Plant JC

I i%ﬁ$ ﬁﬂﬁﬁ%m

% | EMRINE SR | TSRAE R | AR | St | ERRHE B | TSR B Y | AR s
2019412 H 1 846 241 466 776 14272 | 2327289 | 1179084 1939 691 1117 148 | 4235923
201943 H 1 108 842 739 585 4546 200 | 6394627 | 1664953 2023 883 941672 | 4630508
20194F-4 J] 1444 746 648 653 24292 | 2117691 | 1372101 1958413 941094 | 4271608
20194F5 A 1651279 2373500 14272 | 4039051 | 1518180 2154786 943214 | 4616 180
201946 H 1 345209 3964 229 3464039 | 8773477 | 1375377 2438 152 1188643 | 5002172
20194E7 H 2060918 2316 163 24292 | 4401373 | 1478492 2144728 1001402 | 4624622
201948 H 2237368 2288032 14272 | 4539672 | 1421391 1935 847 941205 | 4298443
2019411 1804 124 1408 907 14272 | 3227303 | 1742232 2116319 1027616 | 4886167
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Tab.3 Model cost based on water quality indexes and actual cost in Sanjintan Sewage Treatment Plant JT
. _ i%%‘i’ﬁji ; § fﬁi’lﬁ%%’?}ﬂ ;
St | AR E L | TSTRALE S| SR | st | AR E Y | SRR E A | SR
2019413 H 1 884 647 1576 649 1941300 | 5402596 | 1956569 1556 377 1409 183 | 4922129
201944 H 2 195963 665 435 730739 | 3592137 | 1840465 1901 521 1301988 | 5043974
20194F-5 H 2263991 660 447 179609 | 3104 047 | 2030 808 1 894 561 1345356 | 5270725
20194F 6 H 2752 884 731 764 1950232 | 5434880 | 1629968 1385713 1405869 | 4421550
20194F-7 H 2 657 032 715020 118094 | 3490146 | 1910299 1660 503 1402960 | 4973762
2019418 H 2753953 849 102 729 673 | 4332728 | 1721372 1512541 1408 956 | 4642 869
20194 11 H 2357478 1576 595 631223 | 4565296 | 1909 259 1409 565 1408 869 | 4727 693
2019412 H 2305911 1 852 852 2678501 | 6837264 | 2197 126 1620 360 1402960 | 5220446
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Fig.2 Relationship between variable cost and influent

BOD; concentration of nine sewage treatment plants
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Tab.4 Pay for performance interval and payment

amount based on influent BOD; concentration

SEBRFEKBOD, | SR | AESNA | TEKAR P
W (mg-L) | OG- m™) OC-m™) | WA/C-m™)
160<BOD,<180 0.728 7 0.304 8 1.969 5
140<BOD,<160 0.673 6 0.2497 1.820 4
120<BOD.<140 0.616 1 0.1922 1.665 1
100<BOD<120 0.5558 0.1319 1.502 2
80<BOD,<100 04921 0.068 2 1.3299
BOD,=80 0.4239 0 1.1457
75<BOD,<80 0.406 0 0.0179 1.097 4
70<BOD<75 0.3877 0.036 2 1.048 0
65<BOD.<70 0.369 0 0.054 9 0.997 4
60<BOD,<65 0.349 8 0.074 1 0.945 4
55<BOD,<60 0.330 1 0.093 8 0.892 0
BOD<55 0.309 7 0.114 2 0.8370
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Tab.5 Results of annual accrual expense of two models

it At 3 FRUAT B — FERAT AR —
H (% . P
A 2 g i .
i st | Lger | O SR | | R | con | (B | | CODIE | SRR
Kt | it | 5 | WRMC | REES o | KHREE | 2 AL
103 3 %—)/ m T+%:)/ g (mg' Fﬁ//!Z‘JE ﬁ ( .L,|> E‘”M E/ }EH/'TZJJD j:EI }l_,fi\n 7—E
LA e | LY me 10* t el I
f¢ot BUAs
TR 0.97 1.07 1.60 149 1.45 1.51 138 1.34 1.18 0.7 1.85
=aIE KT 1.91 2.10 3.15 143 3.18 3.29 132 2.52 2.28 0.7 3.63
IS KT 0.30 0.33 0.49 123 0.48 0.49 108 0.32 0.28 1.0 0.56
RTINS KT 1.22 1.34 2.01 286 2.01 2.08 270 3.29 2.95 0 2.27
e EWETE KT 1.01 1.11 1.66 192 1.66 1.72 178 1.79 1.61 0.3 1.89
WA KT 0.34 0.38 0.57 222 0.56 0.58 206 0.71 0.63 0.1 0.64
WRWTE KT 0.73 0.80 1.20 194 1.19 1.24 180 1.32 1.16 0.3 1.37
TELMEIS KT 0.39 0.43 0.64 167 0.63 0.65 153 0.59 0.52 0.5 0.73
YK 0.59 0.65 0.97 106 0.94 0.97 92 0.54 0.47 1.4 1.11
&it 7.46 8.21 12.29 12.10 | 12.53 12.42 11.08 14.05
P T 4 [ 45 b L DL 3l Tl o A AR T U S FE AR A B4, B AE g J7 3okt 5Ehn BH &, B COD i

JKALBR) RS PRas AT A B, RZ 8 3] T Kk
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