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July 14, 2020  
 
RE Comment on FEIR for General Plan Update related to Agriculture Element and the 
Agriculture GHG Inventory Table 
 
Dear Planning Commissioners,  
 
We appreciate that the term regenerative agriculture is in the new General Plan in Goal AG-5 
and in the Glossary and mentioned in the Economic Vitality Element as a component of green 
workforce development.  
 
SUMMARY OF COMMENTS ABOUT CO2 INVENTORY FOR AGRICULTURE: 
 

 The role of fertilizer, pesticides (including fungicides), and tillage should be considered in 
reducing the soil organic matter (SOM) directly by oxidation and by stimulating the growth 
of microbes that feed on the organic matter, converting it to CO2.  

 There should be a practice listing tillage that degrades SOM that becomes CO2.  
 There is no accounting for the CO2 generated by fuel used to export 80 percent of the 

crops to other counties and 40 percent overseas.  
 There is no accounting for refrigeration used to keep produce cool after harvest. 
 The single number for CO2e for “fertilizer” of 658 scaled MTCO2e has no explanation of 

how it was calculated. 
 

 
COMMENTS AND REFERENCE MATERIAL 
 
From the AG Inventory Table  on page 42 of the GHG Calculations Document 
 
The role of fertilizer, pesticides (including fungicides), and tillage should be considered in 
reducing the soil organic matter (SOM) directly by oxidation and stimulating the growth of 
microbes that feed on the organic matter, converting it to CO2 
 
Is “fertilizer” listed in the table just for the petroleum used to produce it or are the emissions 
associated with its application on farms included? There does not appear to be a separate 
agriculture calculation spreadsheet but we want an explanation.  
 
There should be a practice listing of tillage which degrades SOM, soil organic matter that 
becomes CO2. For discing that would be 10 to 40 g CO2/m2 or 0.04 to 0.16 metric tons 
CO2/acre 
 
Calculation: 10 g CO2/m^2 X 4047 m^2/acre X metric ton/10^6 g = 0.04 metric ton CO2/acre 



 
Given 110,000 acres of "important farmland",  if half of the farmland was disced once a year that 
would be 110,000acre/2  X 0.04 ton CO2/acre = 2,200 ton CO2 per year on low side to 8,800 
ton CO2 on the high side. 
 
This is per pass, for light tillage, for more intense tillage like bed formation for strawberries or 
row crop veggies the CO2 release would be higher. Some farms disc several times a year for 
weed control, so the conclusion that only half the “important farmland” is disced annually is 
conservative. 
 
There is no line for CO2 used to export 80% of the crops to other counties, including 40% 
overseas. If the focus on industrial agriculture is to supply foreign markets, the carbon cost of 
shipping containers of lemons to Japan and Columbia must be considered.  
 
There is no apparent accounting for refrigeration used to keep produce cool after harvest 
 
References for tillage and CO2 release 
 
Long-term Tillage and Soil CO2 Fluxes 
February 13, 2018   https://cropwatch.unl.edu/2018/long-term-tillage-and-soil-co2-fluxes 
from chart, 10 to 40 g/m2 CO2 for disc at different times of year 
Carbon dioxide emissions under different soil tillage systems in mechanically harvested 
sugarcane 
https://iopscience.iop.org/article/10.1088/1748-9326/8/1/015014 
Soil tillage and other methods of soil management may influence CO2 emissions because they 
accelerate the mineralization of organic carbon in the soil. This study aimed to quantify the CO2 
emissions under conventional tillage (CT), minimum tillage (MT) and reduced tillage (RT) during 
the renovation of sugarcane fields in southern Brazil. The experiment was performed on an 
Oxisol in the sugarcane-planting area with mechanical harvesting. An undisturbed or no-till (NT) 
plot was left as a control treatment. The CO2 emissions results indicated a significant interaction 
(p < 0.001) between tillage method and time after tillage. By quantifying the accumulated 
emissions over the 44 days after soil tillage, we observed that tillage-induced emissions were 
higher after the CT system than the RT and MT systems, reaching 350.09 g m−2 of CO2 in CT, 
and 51.7 and 5.5 g m−2 of CO2 in RT and MT respectively. The amount of C lost in the form of 
CO2 due to soil tillage practices was significant and comparable to the estimated value of 
potential annual C accumulation resulting from changes in the harvesting system in Brazil from 
burning of plant residues to the adoption of green cane harvesting. The CO2 emissions in the 
CT system could respond to a loss of 80% of the potential soil C accumulated over one year as 
result of the adoption of mechanized sugarcane harvesting. Meanwhile, soil tillage during the 
renewal of the sugar plantation using RT and MT methods would result in low impact, with 
losses of 12% and 2% of the C that could potentially be accumulated during a one year period. 
 
Tillage-induced CO2 emission from soil 
https://link.springer.com/article/10.1023/A:1009766510274 
The carbon released as CO2 during the 19 days following the moldboard plow, moldboard plow 
plus disk harrow, disk harrow, chisel plow and not tilled treatments would account for 134%, 
70%, 58%, 54% and 27% respectively of the carbon in the current year's crop residue. The 
short-term carbon dioxide losses 5 hours after four conservation tillage tools was only 31% of 
that of the moldboard plow. The moldboard plow lost 13.8 times as much CO2 as the soil area 
not tilled while different conservation tillage tools lost only 4.3 times. The smaller CO2 loss 
following conservation tillage tools is significant and suggests progress in developing 
conservation tillage tools that can enhance soil carbon management. Conservation tillage 

https://iopscience.iop.org/article/10.1088/1748-9326/8/1/015014
https://link.springer.com/article/10.1023/A:1009766510274


reduces the extent, frequency and magnitude of mechanical disturbance caused by the 
moldboard plow and reduces the air-filled macropores and slows the rate of carbon oxidation. 
Any effort to decrease tillage intensity and maximize residue return should result in carbon 
sequestration for enhanced environmental quality. 
 
Fertilizer and CO2 
Susantha Jayasundara, University of Guelph   
https://www.researchgate.net/publication/6960600_Agricultural_soil_greenhouse_gas_emission
s_A_review_of_national_inventory_methods 
Inorganic fertilizer use can contributes to GHG emissions in the following five ways: 
(a) CO2 emissions from the energy intensive production process 
(b) CO2 emissions from the energy used in the transport of fertilizer from the production facility 
to farm-gate 
(c) CO2 emissions from the energy use in machinery required for fertilizer application (this 
applies only if machinery is used for fertilizer spreading which is very common in large scale 
farming in industrialized countries) 
(All three pathways mentioned above is applicable to any inorganic fertilizer used in farms) 
(d)  Nitrous oxide (N2O) emissions from soils after application of N containing fertilizer is the 
other pathway.  Although I mentioned this last in the list, this is the most important contributor to 
GHG emissions.  Intergovernmental Panel for Climate Change (IPCC) protocols provide an 
average N2O emission factor of 1.25 kg N2O-N/kg N applied.  However, this emission factor 
could range from 0.05 – 1.5 kg N2O-N/kg N applied, depending on the climatic and soil 
conditions as well as method and timing of N fertilizer application. 
(e) In the case of Urea fertilizer, small amount of CO2 emissions also occur during the process 
of Urea hydrolysis in the soil after Urea fertilizer application. 
 
Agricultural soil greenhouse gas emissions: A review of national inventory methods 
Article Jul 2006  Erandathie Lokupitiya, Keith Paustian  
https://www.researchgate.net/publication/6960600_Agricultural_soil_greenhouse_gas_emission
s_A_review_of_national_inventory_methods 
Parties to the United Nations Framework Convention on Climate Change (UNFCCC) are 
required to submit national greenhouse gas (GHG) inventories, together with information on 
methods used in estimating their emissions. Currently agricultural activities contribute a 
significant portion (approximately 20%) of global anthropogenic GHG emissions, and agr... 
 
Research on GHG Emissions in Agricultural Ecosystems 
https://ww3.arb.ca.gov/ag/fertilizer/fertilizer.htm 
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