
 

 

April 4, 2022 
 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 
 
Re: CCOF Comment on Natural and Working Lands Model Scenarios for 2022 Scoping Plan Update 
 
Dear Chair Randolph and Members of the Board: 
 
California Certified Organic Farmers (CCOF) appreciates the opportunity to comment on the California Air Resources 
Board’s (CARB) draft Initial Modeling Results for the Natural and Working Lands (NWL) section of the 2022 Scoping Plan 
Update and to provide our recommendations on a policy target to be included in the May draft Scoping Plan Update. 
 
CCOF is a nonprofit organization that advances organic agriculture through certification, education, and advocacy. The 
3,000 organic farms and businesses we represent in California are on the frontline of climate change. Drought and 
extreme heat disrupt crop and livestock production, wildfires destroy fields and barns, while smoke and ash contaminate 
crops and create unsafe working conditions. As farmers and ranchers bear the burden of growing and raising food under 
extreme conditions, CARB should incorporate farmer- and rancher-led solutions, including transitioning to organic 
agriculture, into the state’s climate strategies.  
 
We commend CARB for modeling increased organic agriculture as a climate management strategy, and we highlight that 
the scenario with the highest organic adoption corresponds with the greatest increase in carbon stocks.1 However, we 
also have concerns that the climate benefits of organic farming are not fully captured because synthetic fertilizers are not 
included in the modeling, and the use of synthetic fertilizers is prohibited in organic agriculture. An evaluation of organic 
and conventional soils at UC Davis show that conventional soils release 56% more nitrous oxide, a potent GHG associated 
with synthetic fertilizer use,2,3,4 than organic soils.5  
 
In recognition that CARB’s next step is to publish the draft 2022 Scoping Plan Update, we urge CARB to establish a target 
of transitioning 30 percent of California’s agricultural acreage to organic by 2030. While currently 2.59 million acres, or 
roughly 10 percent, of agricultural land in California is under organic management,6 organic agriculture is the only food 
production system capable of achieving carbon neutrality with studies showing organic farms to be net sinks of 

 
1 California Air Resources Board, 2022 Scoping Plan Update Initial Modeling Results Natural and Working Lands, Retrieved from 2022 Scoping Plan 
Update Initial Modeling Results (March 15, 2022) (ca.gov). 
2 Vitousek PM, Porder S, Houlton BZ, Chadwick OA (2010). Terrestrial phosphorus limitation: mechanisms, implications, and  nitrogen–phosphorus 
interactions.  Ecol  Appl 20:5–15. 
3 Galloway JN, Townsend AR, Erisman JW et al (2008) Transformation of the nitrogen cycle: recent trends, questions, and potential solutions. Science 
320:889–892. 
4 IPCC (2006) Guidelines for National Greenhouse Gas Inventories. N2O emissions from managed soils, and CO2 emissions from lime and urea 
application, institute for global  environmental  strategies  (IGES) for the IPCC 
(2006) 4-88788-032-4. 
5 Burger, M., Jackson, L. E., Lundquist, E. J., Louie, D. T., Miller, R. L., Rolston, D. R., & Scow, K. M. (2005). Microbial responses and nitrous oxide 
emissions during wetting and drying of organically and conventionally managed soil under tomatoes. Biology and Fertility of Soils, 42, 109-118. 
6 California Department of Food and Agriculture, California Agricultural Statistics Review 2019-2020, Retrieved from California Agricultural Statistics 
Review 2019-2020. 
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greenhouse gases while non-organic farms are net emitters.7,8 Transitioning acreage to organic management not only 
contributes to carbon neutrality, but also promotes a holistic approach to farming with multiple co-benefits. 
 
Organic is grounded in science and contributes to carbon neutrality 
CCOF commends CARB’s principle to base policy targets on science and data.9 Thirty years of peer-reviewed research 
demonstrates that organic farms sequester carbon and reduce greenhouse gas emissions. Setting a target of transitioning 
land to organic production is a climate solution grounded in science.  

• A UC Davis Long-Term Research on Agricultural Systems (LTRAS) study found that after 10 years, organic systems 
resulted in 14 times the rate of carbon sequestration as the conventional system.10 After 20 years, organically 
managed soils sequestered significantly more soil organic carbon than conventionally managed soils.11 

• UC Davis’s LTRAS comparison study shows that after 13 years under organic management, organic plots under 
conservation and standard tillage stored 131 percent and 135 percent more carbon dioxide equivalents, 
respectively, than the corresponding conventional plots, which were net emitters of greenhouse gases.12  

• University of California's in-depth 2018 review of climate science recommends practices implemented by organic 
farmers, such as crop diversification and cover cropping, because these practices lead to healthy carbon-
sequestering soils.13 

• UC Davis researchers found that organic crop and livestock production practices build long-term soil fertility, 
creating healthy soils that can store increased levels of nutrients, including carbon.14 

• All organic producers must graze ruminant animals on pasture for a minimum of 120 days per year15 while non-
organic ruminants may be raised in confined feeding operations. UC Davis scientists found that dairy cow and 
heifer manure on pasture emits minimal GHGs compared to lagoon storage, liquid slurry storage, and dry lot 
manure, which together account for 98 percent of dairy manure methane emissions in California.16 

• Nationally, the largest study comparing organic and conventional soils in 48 states found that organic farms have 
13 percent higher soil organic matter than conventional farms. Significantly higher soil organic matter allows 
organic soils to store more carbon than non-organic soils and provides numerous other climate benefits.17 

 
7 De Gryze, S., Wolf, A., Kaffka, S. R., Mitchell, J., Rolston, D. E., Temple, . . . Six, J. (2010). Simulating greenhouse gas budgets of four California 
cropping systems under conventional and alternative management. Ecological Applications, 20(7), 1805-1819. 
8 Cavigelli, M., Mirsky, S., Teasdale, J., Spargo, J., & Doran, J. (2013). Organic grain cropping systems to enhance ecosystem services. Renewable 
Agriculture and Food Systems, 28(2), 145-159. 
9 California Air Resources Board, 2022 Scoping Plan Update Technical Workshop on Natural and Working Lands, July 2021. Retrieved from 2022 
Scoping Plan Update, Technical Workshop for Natural and Working Lands. 
10 Kong, A. Y., Six, J., Bryant, D. C., Denison, R. F., & Van Kessel, C. (2005). The relationship between carbon input, aggregation, and soil organic carbon 
stabilization in sustainable cropping systems. Soil Sci Soc Am J., 69, 1078-1085. 
11 Wolf, K., Herrera, I., Tomich, T. P., & Scow, K. (2017). Long-term agricultural experiments inform the development of climate-smart agricultural 
practices. California Agriculture, 71, 120-124. 
12 De Gryze, S., Wolf, A., Kaffka, S. R., Mitchell, J., Rolston, D. E., Temple, . . . Six, J. (2010). Simulating greenhouse gas budgets of four California 
cropping systems under conventional and alternative management. Ecological Applications, 20(7), 1805-1819. 
13 Pathak, T. B., Mahesh, M. L., Dahlberg, J. A., Kearns, F., Bali, K. M., & Zaccaria, D. (2018). Climate change trends and impacts on California 
agriculture: A Detailed Review.Agronomy, 8(3), 25. 
14 Suddick, E. C., Scow, K. M., Horwath, W. R., Jackson, L. E., Smart, D. R., Mitchell, J., . . . Six, J. (2010). The potential for California agricultural crop 
soils to reduce greenhouse gas emissions: a holistic evaluation. Advances in Agronomy, 107, 123-162. 
15 Rinehart, L., & Baier, Ann. (2011). Pasture for organic livestock: understanding and implementing the national organic program (NOP) pasture rule. 
U.S. Department of Agriculture, Agricultural Marketing Service. Retrieved from https://www.ams.usda.gov/sites/default/files/media/NOP 
UnderstandingOrganicPastureRule.pdf. 
16 Kaffka, S., Barzhee, T., El-Mashad, H., Williams, R., Zicari, S., & Zhang, R. (2016). Evaluation of dairy manure management practices for greenhouse 
gas emissions mitigation in California. Final Technical Report to the State of California Air Resources Board 
17 Ghabbour, E. A., Davies, G., Misiewicz, T., Alami, R. A., Askounis, E.M., Cuozzo, N.P., . . . Shade, J. (2017). Chapter one - national comparison of the 
total and sequestered organic matter contents of conventional and organic farm soil. Advances in Agronomy, 146, 1-35. 
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• The Rodale Farming Systems Trial, which is the longest running organic comparison study in the United States, 

documented that after 22 years, soil organic carbon increased by 15-28 percent in organically managed soils 
compared to 9 percent in the conventionally managed soils.18  

• Globally, peer-reviewed evidence shows that organically managed soils hold more carbon and have higher rates 
of carbon sequestration than soil from non-organic systems.19  

 
Organic is holistic with multiple co-benefits 
CCOF commends CARB’s focus on ecosystem benefits and impacts as a whole.20 Organic agriculture is a holistic approach 
to farming that protects public health, promotes biodiversity, and feeds communities. By promoting multiple co-benefits, 
transitioning land to organic aligns with Executive Order N-82-20, which compels CARB and other state agencies to 
“[p]romote healthy lands that provide multiple benefits including improved air quality, reliable water supply, thriving 
communities, and economic stability.”21 
 
Public Health 

• Organic farmers grow crops without synthetic pesticides.22 By prohibiting synthetic pesticides, organic agriculture 
contributes to more equitable health outcomes. In California, Latino children are 91 percent more likely than 
White children to attend schools with the highest pesticide exposure.23 This exposure is linked with impaired 
neurobehavioral development24 as well as enhanced risk of diabetes25 and asthma.26   

• Meta-analyses consistently find that organic crops have higher levels of vitamins, minerals, and antioxidants 
27,28,29,30,31,32 that are important for human health and significantly lower levels of pesticide residues than 
conventional foods.33 

 
18 Pimentel, D., Hepperly, P., Hanson, J., Douds, D., & Seidel, R. (2005). Environmental, energetic and economic comparisons of organic and 
conventional farming systems. Bioscience, 55(7), 573-583. 
19 Gattinger, A., Muller, A., Haeni, M., Skinner, C., Fliessbach, A., Buchmann, N., . . . Niggli, U. (2012). Enhanced top soil carbon stocks under organic 
farming. Proc. Natl. Acad. Sci. U.S.A., 109, 18226–18231. 
20 California Air Resources Board, 2022 Scoping Plan Update Technical Workshop on Natural and Working Lands, July 2021. Retrieved from 2022 
Scoping Plan Update, Technical Workshop for Natural and Working Lands. 
21 Executive Order N-82-20 (6)(a). 
22 7 CFR §205.105(a). 
23 California Environmental Health Tracking Program. (2014). Agricultural pesticide use near public schools in California. Sacramento, CA: California 
Department of Public Health. 
24 Whyatt, R. M., Rauh, V., Barr, D. B., Camann, D.E., Andrews, H. F., Garfinkel, R., . . . Perera, F. P. (2004). Prenatal insecticide exposures and birth 
weight and length among an urban minority 
25 Lim S., Ahn, S. Y., Song, I. C., Chung, M. H., Jang, H. C., Kyong, S. P., . . . Lee, H. K. (2009). Chronic exposure to the herbicide, atrazine, causes 
mitochondrial dysfunction and insulin resistance. PLOS ONE, 4(4), e5186. 
26 Hernandez, A. F., Parron, T., & Alarcon, R. (2011). Pesticides and asthma. Curr Opin Allergy Clin Immunol.,11(2), 90-96. 
27 Brandt, K., & Molgaard, J. P. (2001). Organic agriculture: Does it enhance or reduce nutritional value of plant foods? J. Sci Food Agr., 81, 924-931. 
28 Williams, C.M. (2002). Nutritional quality of organic food: Shades of grey or shades of green? Proc Nutrition Soc, 61, 19-24. 
29 Magkos, F., Arvaniti, F., & Zampelas, A. (2003). Organic food: Nutritious food or food for thought? A review of the evidence. Int J Food Sci Nutri., 
54, 357-371. 
30 Rembialkowska, E. (2007). Quality of plant products from organic agriculture. J Sci Food Agric, 87, 2757-2762. 
31 Lairon, D. (2010). Nutritional quality and safety of organic food: A review. Agron Sustain Dev., 30, 33-41. 
32 Baranski, M., Srednicka-Tober, D., Volakakis, N., Seal, C., Sanderson, R., Stewart, G., B. … Leifert, C. (2014). Higher antioxidant and lower cadmium 
concentrations and lower incidence of pesticide residues in organically grown crops: A systematic literature review and meta-analysis. British Journal 
of Nutrition, 112(5), 794-811. 
33 Curl, C. L., Fenske R. A., & Elgethun, K. (2003). Organophosphorus pesticide exposure of urban and suburban preschool children with organic and 
conventional diets. Environ Health Perspect., 111, 377–382. 
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• Use of antibiotics and hormones is prohibited in organic production.34 Studies show that organic farms harbor 

fewer antibiotic resistant microbes than their conventional counterparts35,36 and that organic meats are less likely 
to be contaminated with antibiotic resistant bacteria than conventional meat products.37,38,39 

• Organic farmers must use practices that maintain or improve natural resources, including water quality.40 A 
Washington state study on organic, conventional, and integrated apple production showed that nitrate leaching 
was four to six times higher in the conventional than the organic plots.41 A Michigan study comparing 
conventional and organic row crop production showed that, after 12 years, organically managed plots had 50 
percent less nitrate leaching and over twice the nitrogen use efficiency (yield per unit of nitrogen fertilizer) as the 
conventional plots.42 Similarly, an extensive Midwest study using high-level water monitoring systems found 50 
percent fewer nitrate losses under organic grain production.43  

• A UC Davis study documenting unhealthy levels of nitrate in California’s groundwater recommends that research 
focus on replacing synthetic fertilizers with organic fertilizers, along with agricultural management practices that 
reduce nitrogen inputs and improve crop nitrogen efficiency.44 

 
Biodiversity 

• Organic farming practices support diverse populations of beneficial birds and insects that prevent and control 
pest outbreaks, thereby reducing reliance on pesticides.45,46,47,48 Extensive global analyses demonstrate that 
organic farms support higher populations of beneficial insects and bird species than conventional farms. Organic 
farms host on average 50 percent more organisms than conventional farms,49 particularly natural pest enemies 
and pollinators.50,51 

 
34 7 CFR §205.603. 
35 Sapoka, A. R., Kinney, E. L, George, A., Hulet, R. M., Cruz-Cano, R., Schwab, K. J., . . . Joseph, S. W. (2014). Lower prevalence of antibiotic-resistant 
Salmonella on largescale U.S. conventional poultry farms that transitioned to organic practices. Science of The Total Environment, 1(476-477), 387-
392. 
36 Sapoka, A. R., Hulet, R. M., Zhang, G., McDermott, P., Kinney, E. L, Schwab, K. J., . . . Joseph, S. W. (2011). Lower prevalence of antibiotic-resistant 
Enterococci on U.S. conventional poultry farms that transitioned to organic practices. Environ Health Perspect., 119(11), 1622-1628. 
37 Lestari, S. I., Han, F., Wang, F., & Ge, B. (2009). Prevalence and antimicrobial resistance of Salmonella serovars in conventional and organic chickens 
from Louisiana retail stores. J Food Prot., 72(6), 1165-1172. 
38 Cui, S., Ge, B., Zheng, J., & Meng, J. (2005). Prevalence and antimicrobial resistance of Campylobacter spp. And Salmonella serovars in organic 
chickens from Maryland retail stores. Appl Environ Microbiol., 71(7), 4108-11. 
39 Luangtongkum, T., Morishita, T. Y., Ison, A. J., Huang, S., McDermott, P. F., & Zhang, Q. (2006). Effect of conventional and organic production 
practices on the prevalence and antimicrobial resistance of Campylobacter spp. in poultry. Appl. Environ. Microbiol., 72(5), 3600-3607. 
40 7 CFR §205.200. 
41 Kramer, S. B., Reganold, J. P., Glover, J. D., Bohannan, B. J. M., & Mooney, H. A. (2006). Reduced nitrate leaching and enhanced denitrifier activity 
and efficiency in organically fertilized soils. Proc. Nat. Acad. Sci., 103, 4522-4527. 
42 Snapp, S. S., Gentry, L. E., & Harwood, R. (2010). Management intensity – not biodiversity – the driver of ecosystem services in a long-term row 
crop experiment. Agriculture, Ecosystems, & the Environment, 138, 242-248. 
43 Cambardella, C. A., Delate, K., & Jaynes, D. B. (2015). Water quality in organic systems. Sust Ag Res., 4(3), 60-69. 
44 Harter, T., Lund, J. R., Darby, J., Fogg, G. E, Howitt, R., Jessoe, K. K., . . . Rosenstock, T. S. (2012). Addressing nitrate in California's drinking water 
with a focus on Tulare Lake Basin and Salinas Valley groundwater. Report for the State Water Resources Control Board Report to the Legislature. 
Center for Watershed Sciences, University of California, Davis. 
45 Hole, D. G., Perkins, A. J., Wilson, J. D., Alexander, I. H., Grice, P. V., & Evans A. D. (2005). Does organic farming benefit biodiversity? Biological 
Conservation, 122, 113-130. 
46 Crowder, D. W., Northfield, T. D., Strand, M. R., & Snyder, W. E. (2010). Organic agriculture promotes evenness and natural pest control. Nature, 
466, 109–112. 
47 Balvanera, P., Pfisterer, A. B., Buchmann, N., He, J., Nakashizuka, T., Raffaelli, D., & Schmid, B., 2006. 
48 Oerke, E. C. (2006). Crop losses to pests. J. Agr. Sci., 144, 31–43. 
49 Bengtsson, J., Ahnstrom, J. & Weibull, A. (2005). The effects of organic agriculture on biodiversity and abundance: a meta-analysis. J. Appl. Ecol., 4, 
261-269. 
50 Ibid. 
51 Lichtenberg, E. M., Kennedy, C. M., Kremen, C., Batary, P., Berendse, G., Bonmarco, R., ... Crowder, D. (2017). A global synthesis of the effects of 
diversified farming systems on arthropod diversity within fields and across agricultural landscapes. Glob Change Biol., 23, 4946–4957. 



 
• Organic farmers are required to implement practices that maintain or improve biodiversity.52 A comprehensive 

meta-analysis of 30 years of research concludes that organic farming increases biodiversity by 30 percent 
compared to conventional farming.53 Similarly, another comprehensive meta-analysis shows that organic farming 
significantly increases populations of beneficial insects, birds, and soil-dwelling organisms, as well as non-bird 
vertebrates (mammals, reptiles, etc.) and plants.54 

 
Food Security 

• International scientists recently determined that if food waste and demand for livestock products are reduced, 
then organic agriculture can feed 9 billion people by 2050.55 In another global analysis comparing 293 organic and 
conventional crops, scientists found that current organic yields could supply at least the minimum calories per 
day, if not more, needed to sustain a growing worldwide population.56 

 
Thank you for consideration of our comment. Establishing a target of transitioning 30 percent of California’s agricultural 
acreage to organic by 2030 will support the state achieve its climate goals while promoting public health, biodiversity, and 
food security.  
 
Sincerely, 
 

 
Rebekah Weber 
Policy Director 

 
52 United States Department of Agriculture, Agricultural Marketing Service, Guidance: Natural Resources and Biodiversity Conservation, 2016. 
Retrieved from https://www.ams.usda.gov/sites/default/files/media/NOP%205020%20Biodiversity%20Guidance%20Rev01%20%28Final%29.pdf 
53 Tuck, S. L., Winqvist, C., Mota, F., Ahnstrom, J., Turnbull, L. A., & Bengtsson, J. (2014). Land-use intensity and the effects of organic farming on 
biodiversity: a hierarchical meta-analysis. J. Appl. Ecol., 51(3), 746–755. 
54 Crowder, D. W., Northfield, T. D., Gomulkiewicz, R. & Snyder, W. E. (2012), Conserving and promoting evenness: organic farming and fire-based 
wildland management as case studies. Ecology, 93, 2001-2007. 
55 Muller, A., Schader, C., El-Hage Scialabba, N., Bruggemann, J., Isensee, A., Erb, K.-H., . . . Niggli, U. (2017). Strategies for feeding the world more 
sustainably with organic agriculture. Nature Communications, 8, 1290. 
56 Badgley, C., Moghtader, J., Quintero, E., Zakem, E., Jahi Chappel, M., Aviles-Vazquez, K....Perfecto, I. (2007). Organic agriculture and the global food 
supply. Renew. Agric. Food Syst., 22, 86–108. 


