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Abstract: [Objective] This study develops a systematic and quantifiable standards framework for carbon emission
accounting in remediation projects to address the current inability to assess emissions scientifically and to support
the industry’s green development. [Methods] Following a standardized “identify—quantify—account—verify”
workflow, the framework employs the emission factor method as its core, drawing on international and domestic
standards and specifications. It accounts for direct and indirect energy-related emissions across defined system
boundaries, supported by clear source identification and data quality control to enable lifecycle carbon footprint
management. [Results] A comprehensive set of carbon accounting formulas is established. The framework specifies

emission calculation methods for different remediation technologies and defines data acquisition priorities to
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ensure practical applicability. [Conclusion] The proposed standards framework provides the full coverage of

carbon emissions over the remediation lifecycle and offers reliable practical utility. It supplies essential technical

support for greening the remediation industry and lays the groundwork for achieving both “clean land” and “carbon

reduction” objectives.

Keywords: carbon emission accounting; soil and groundwater remediation; full lifecycle assessment; green

remediation; methodological standardization
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