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- U.S. 2005 GHG EMISSIONS (1)
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CH4
2.8E+007 MTCE/yr

N20
1.2E+006,MTCE/yr

6.0E+009 MTCE/yr
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. Greenhouse Gases .
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- Carbon Dioxide (CO,)
— Both from biogenic (i.e., short-lived C) and

anthropogenic (i.e., long-lived C) sources
— Not subject to treatment

* Methane (CH,)
— 25 times more potent than CO,
— Both from biogenic (i.e., short-lived C) and
anthropogenic (i.e., long-lived C) sources
— Easy to treat, if captured (i.e., combustion)

* Nitrous Oxide (N,O)
— 298 times more potent than CO,
— Formed in both Nitrification and DN
— Measurement challenges
— Difficult to treat




MODELING CARBON FLOWS
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- Model structure (1) pL
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Based on ASM-family
VSS is described in COD terms

pCOD/VSS is a user input or a range of fractions
are prospected

Sludge sent to stabilization:

= (pC()DNss)PS T et (pCODNSS)PS T

M op, di

COD CONTENT COD CONTENT
CcOoD OF PRIMARY MASS FLOW OF SECONDARY MASS FLOW

T'\gAI;Z EIS_%\EAIIR VSS OF PRIMARY VS5 OF SECONDARY
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e Carbon-equivalent footprint (CFP)
« Only C-based emissions (CO,, CH,, power; no N,O)

- Assumes fixed power generation portfolio (i.e.,
constant kgcgy oq/kKWh)

DIRECT CO, FROM DIRECT CO, FROM CO, ., CREDIT OFFSET
7oTaL ] ASP RESPIRATION il BIOGAS COMBUSTION FROM ENERGY RECOVERY
Cco,,
EMISSION DIRECT CO, INDIRECT CO, ., FROM DIRECT CO, ., FROM
FROM DIGESTER POWER GENERATION FUGITIVE BIOGAS

= - -
mCOzeq InCO2 ,ASP 0,, CO,,CH comb InCOzeq,PG mCOzeq,oﬂ’set mcozeq,fugitive




" PRI

Carbon-equivalent emission (kgco,/kOcop removed)
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~ CFP
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Carbon-equivalent emission (kgco,/kOcop removed)
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The cost being inefficient is directly reflected in an energy deficit.
Treatment plants pose as potential energy and water factories,
i.e. Taking “Waste” out of “WasteWater” [Grant et al (2012) Science]
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Biogas production with and without primary settling  Gori et al (2013) Wat. Sci. Technol.
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CONCLUSIONS




= Carbon Footprint Modeling: COD and VSS are
different!

= The value of good primary treatment

= Enrichment of sludge (e.g., with FOG) may
pass the energy turning point

= A site-specific model is always better than an
estimate
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