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Analysis of Carbon Emissions and Reduction Strategies of a Urban WWTP in a City in
Sichuan Province

HUANG Yan", XIONG Qian, CUI Long
(Jiangxi Sanlu Ecological Environment Co. , Lid. , Nanchang 330000, China)

Abstract [ Objective] The wastewater treatment industry is one of the main sources of greenhouse gas ( GHG) emissions in the
global industrial sector. To accelerate the realization of carbon neutrality goals in China, reducing GHG emissions from wastewater
treatment plants( WWTPs) is essential. However, it still lacks a systematic, standardized, and high-precision GHG emission inventory
for these WWTPs in China. [ Methods] In order to accelerate the establishment of a systematic GHG emission standard for the
wastewater industry, this study took a urban WWTP in a city in Sichuan Province as the research object, and used the emission factor
method combined with the gray correlation to calculate the GHG emission inventory generated by the WWTP in the biochemical
treatment stage, energy consumption stage, agent consumption stage, sludge disposal stage, and tailwater discharge stage from 2021 to
2023. The main factors affecting the GHG emissions of WWTPs were analyzed, and corresponding emission reduction measures were
proposed to construct a standardized GHG emission inventory. [ Results] The result showed that carbon emissions from the reagent
consumption stage and the biochemical treatment stage account for about 80% of the overall emissions and were the main source of
carbon emissions from WWTPs, and carbon emissions caused by tailwater discharge were the main influencing factors of GHG emissions
from WWTPs, accounting for 9. 13% of the overall emissions. The reason might be that in order to met the high standard of effluent

pollutant concentration limits, the amount of chemical agents added was increased to reduce the pollutant concentration in wastewater,
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thereby causing GHG emissions. Optimizing processes, updating equipment, and introducing precision dosing systems could effectively

reduce GHG emissions from WWTPs. [ Conclusion |

Based on this study, a transparent, verifiable, and comparable GHG emission

inventory for WWTPs can be established, providing guidelines for the formulation of carbon neutrality and green wastewater

management policies and technologies in China’s wastewater industry, thereby promoting GHG emission reduction in China's wastewater

industry and accelerating the achievement of carbon neutrality goals.

Keywords urban wastewater treatment plant ( WWTP)
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C/(1CO, e) 7558 7 891 7 948
C,/(1CO, e) 2520 2129 2350
C,/ (1 CO, e) 570 562 598
C/(1CO, e) 3 465 4153 3947
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Tab.5 Carbon Emission Accounting Results of WWTPs (Unit; t CO, e)

TiH Eg E gy Ey Ezim Erx Esmwe
2021 4F 7 557.98 2 519.69 569. 52 3 464. 84 335.19 668. 74
2022 4F 7 891. 44 2 128.93 561. 65 4153.18 338.59 709. 10
2023 4F 7 848. 69 2 350. 34 597.51 3 846.26 306. 38 748.21

A1t 23 298. 11 6 998. 96 1 728. 68 11 464. 28 980. 16 2 126.05
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Fig.2  Proportion Distribution of Carbon Emissions from WWTPs in Each Year
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