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Abstract [ Objective| Synergistic control of pollution reduction and carbon reduction in wastewater treatment plants( WWTPs) is
an inevitable requirement for the dual-carbon transformation of the water system. The research has been conducted on the technical
assessment method for synergistic control of pollution reduction and carbon reduction, to provide decision support for the technical
comparison and selection of WWTPs based on the “dual carbon” goals. [ Methods] This paper constructed different process models
for WWTPs based on GPS-X software and calibrated the models using actual operational datas. A collaborative control coordinate
system-cross elasticity value ( E,.) and analytic hierarchy process ( AHP )-equal weight method were adopted to construct a
comprehensive assessment method and model combining qualitative and quantitative aspects for collaborative control technology. The
collaborative control effects of 6 collaborative control measures were evaluated. [ Results]  Precision aeration technology, intermittent

aeration technology and membrane aerated biofilm reactor (MABR) process had synergistic control effects on pollution reduction and
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carbon reduction, with precision aeration technology receiving the highest comprehensive score. It was the most recommended
technology for achieving the best synergistic control effect in pollution reduction and carbon reduction. Taking a WWTP in Suzhou as an
application case, the application of precise aeration technology reduced the electricity consumption per ton of water by 3. 7%, increased
the total nitrogen (TN ) removal rate by 1.4%, and increased the chemical oxygen demand (COD) removal rate by 0.74%. The
evaluation results after the application of the technology were located in the first quadrant of the cooperative control coordinate system
and the £, of co-control< 1, which was consistent with the pre-assessment result, demonstrating the feasibility of this method.
[ Conclusion] The assessment method for the synergistic control effect of pollution reduction and carbon emission reduction in this
paper, can serve as an auxiliary decision-making tool for the technical comparison with the core objective of achieving synergistic

benefits from pollution reduction and carbon emission reduction. It has significant practical guidance for significantly improving the

system evaluation capability of the wastewater treatment industry under the “dual carbon” goals.
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