Utilization of COD for L1.1.3 in GREET LOP

Synopsis:

In farms that utilize washdown manure and solids screening as their manure collection practices, utilizing
VS as a methane marker can produce an artificially reduced baseline. However, the other recognized
methane marker COD, is unaffected by the screening process. This marker would provide a more accurate
assessment of baseline methane emissions and project results.

The COD methane metric is utilized in the IPCC and EPA frameworks for estimating methane emissions in
establishing baseline for waste water treatment systems. Specifically, we are requesting the utilization of
COD equivalent for BoLin GREET L1.1.3, Maximum CH,4 Potential. This approach would better reflect the
manure management processes utilized for sites that collect diluted washdown low solids (2% TS) effluent,
and mechanically separate out solids prior to dispensing to the lagoon. Sample requirements for COD
testing are very similar to Biomethane Potential (BMP) testing, where both testing procedures
recommend diluted effluent for quantification, due to the interference created by high %TS samples®. The
dilution used in these washdown sites fits these recommendations.

Discussion:

VS as a methane marker is heavily dependent on the animal type and feed composition, and it is
demonstrated in the variance of L1.1.3, Maximum CH,4 Potential values in the LOP L1.1.1 pull down menu.
A major contributor to this variability is particle size, and is seen in the methane generation differences
between hog, poultry and cow, even with similar VS readings?. However, many dairies pre-screen their
effluent, which changes the average particle size residing in the lagoon, therefore underreporting the
emissions in baseline, when using VS as the metric. To test the effect of VS on screened lagoon influent,
two studies were performed and found that VS dropped between 21.5% to 34%. During the same testing,
COD levels were performed resulting in a change of +16% (increase) and a -5% (decrease) in COD,
respectively®. However, in spite of dilutions or mechanical separation, COD remains intact, and therefore
provides a better tracking metric for GREET for diluted low solids effluent.

Approach

Due to the high percent composition of recalcitrant VS In dairy studies, VS was found to not be an
accurate indicator for methane generation®. Conversely, COD does not provide accurate results in high
solids effluent work due to the high turbidity interferes with the oxidation step in the test. Chemical
Oxygen Demand, or COD, is the metric utilized in IPCC and EPA procedures to estimate Methane
emissions. COD testing can be performed through Standard Methods procedures in a testing lab, or in the
field, through simple analytic test kits.

There is a well-documented chemical relationship between COD and VS (COD:VS ratio), so performing the
conversion from VS to COD can be easily calculated. This relationship between VS and COD, has been
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quantified through published works and Trane on-site testing. We have found ratios ranging from 1.42°,
1.46°% 1.307, and 1.66%. The average of these ranges is 1.46.

To utilize a COD equivalent in L1.1.3 will require calculating a conversion factor. This is derived by
multiplying the VS/COD ratio by the Emission Factor, which is 0.24 gCH4/gCOD°®. The Emission Factor is
converted from density to volume per kg of COD as shown in the table below.

EF gCH4/g Decnl:ic : Conversion to
CoD* H Ft3
grams/liter
0.25 0.64 0.035314667
CH4 M3
Density- CH4/KG MT ESS/KG
grams/liter COoD
0.64 0.390625 0.00025

The converted Emission Factor (m3CH4/kgCOD) is 0.390625.

This factor is then multiplied by the VS/COD ratio, which results in 0.57, which is the conversion factor that
is used in place of the VS in L1.1.3. As a validation check, the emission factor is converted to English Units
which equals 6.257 ft3/IbCOD. This number is in agreement with numerous published reports!© 11 12 in
regards to dairy manure to methane utilizing COD.

Conclusion

The allowance of utilizing COD as an equivalent metric addresses two key issues:

1- Equivalency- IPCC and EPA have both adopted the COD metric for determining CH4 emissions.
There is an established process to convert VS to COD
2- More Opportunities- Manure Management programs that utilize washdown with mechanical

solids separation reduces the amount of VS that goes to the lagoon, which reduces their
baseline emissions. This allowance to use COD would provide more access to BCS technology
to these farms.
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