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March 2, 2026 
 
California Department of Pesticide Regulation (DPR) 
Environmental Monitoring Branch 
1001 I Street 
Sacramento, California, 95812 
Submitted Online 

Re: Draft Pesticide VOC Emission Inventory Report for 1990-2024 

Dear Vincent Aguirre: 
 
Pesticide Action and Agroecology Network (PAN), on behalf of over 8,000 supporters in California and 
Californians for Pesticide Reform (CPR)–a coalition of over 200+ member groups seeking to strengthen 
pesticide policies, appreciate the opportunity to comment in response to DPR’s Draft Pesticide VOC 
Emission Inventory Report for 1990-2024. Our network partners directly with farmworking and 
farm-adjacent communities overburdened by ground-level ozone pollution, spanning the Central Coast 
(Santa Barbara, Ventura) and the San Joaquin Valley (Tulare, Fresno, Kern, Stanislaus), illustrating our 
commitment to reducing harmful exposures and advancing health protections in communities on the 
frontlines of pesticide use and ozone pollution. 
 
In addition to CA’s application of fumigant pesticides, equating to over 27 million pounds in 2023, and 
nonfumigant high-VOC pesticides, pesticide co-formulants are often overlooked as a significant source of 
VOC emissions.1 Volatile Organic Compounds (VOCs) are precursors to ground-level ozone (O3), a 
potent greenhouse gas and respiratory toxicant. Exposure to ground-level ozone is associated with intense 
chest pain, throat irritation, increased cardiovascular risk, impaired lung function, and premature 
mortality.2 Ozone also harms crops, with recent studies demonstrating that ozone pollution is contributing 
to a 2-15% global decline in yields of key staple crops.3 Further, as climate change intensifies, pesticide 
volatility is expected to increase, creating a vicious cycle in which VOC-emitting pesticides are used to 
address growing climate-induced pest pressures fostering more GHG emissions, further warming the 
climate and leading to more volatilization of health-harming pesticides. The loss of pesticides to 
volatilization is also projected to increase pesticide applications, as less of the pesticide formulation will 

3Ang, B. W., Arto, I., Avnery, S., Biswas, D., Calvin, K., Chuwah, C., Clarke, J. F., Cox, W. M., Emberson, L. D., 
Feng, Z., Mills, G., Pleijel, H., Reilly, J., … Fiore, A. M. (2020, April 23). Future impacts of ozone driven damages 
on agricultural systems. Atmospheric Environment. 
 

2U.S. Environmental Protection Agency. (2025, June 23). Health Effects of Ozone Pollution. 
https://www.epa.gov/ground-level-ozone-pollution/health-effects-ozone-pollution 

1 Mazyar Zeinali, Laura L. McConnell, Cathleen J. Hapeman, Anh Nguyen, Walter F. Schmidt, Cody J. Howard, 
Volatile organic compounds in pesticide formulations: Methods to estimate ozone formation potential, Atmospheric 
Environment, Volume 45, Issue 14, 2011, Pages 2404-2412, ISSN 1352-2310, 
https://doi.org/10.1016/j.atmosenv.2011.02.015. 

 



 
 
 

reach the target pest.4 Thus, VOC-emitting pesticides engender numerous problems for public health, 
environmental health, the climate, and financial viability for growers.  

Taken together, the climate, public health, and agricultural harms associated with VOC-driven ozone 
pollution underscore the urgency of examining not only its sources, but also the inequitable patterns of 
exposure across communities.5,6 It’s imperative that we reduce the use of high-VOC-emitting pesticides in 
communities that are systemically overwhelmed by numerous polluting entities.  

We appreciate DPR’s ongoing efforts to evaluate high-emitting VOC fumigant and nonfumigant 
pesticides, and recommend that CDPR address the following areas and adopt policies to strengthen the 
VOC Annual Report: 
 

I.​ Tighten 1,3-D applications and Use Restrictions  
II.​ Ensure Independent, Transparent, and Scientifically Robust Emission Calculations 

III.​ Adopt Stronger High-VOC Reduction Policies and Enhance Regulatory Accountability 
IV.​ Promote Soil Health Protections and Responsible Land Stewardship Practices 

 
 
I. Highly efficacious application methods that significantly reduce emissions should be adopted as 
the de facto fumigation practices for growers in California  
 
Communities are chronically exposed to pesticide emissions that contribute to adverse, acute and 
long-term health effects; thus, any measures that are effectively reducing VOC and health-harming 
emissions should be regulatorily mandated by DPR. 
 
DPR should require all growers adopt the 1220 series for all fumigant applications. The VOC report 
states that the ‘transition from the previous 18-inch injection methods led to a 25% reduction in 1,3-D 
emissions compared to what they would have been without the adoption of the 1220 series 
(1224,1225,1226, and 1227).’ A 25% percent reduction in 1,3-D emissions is a sizable amount and should 
be investigated by DPR further to determine whether mitigation policies can be strengthened to further 
reduce 1,3-D emissions. This figure also suggests that adopting the 1220 series for the top fumigant active 
ingredients in the San Joaquin Valley NAA may prove useful in substantially reducing fumigant 
emissions. However, the report also mentions ‘The new fumigation methods were widely adopted in 2024 
and comprised 78% of all 1,3-D field fumigation emissions and 79% of all 1,3-D field fumigation use in 
the San Joaquin Valley NAA.’ A nearly 80% adoption rate equating to a 25% reduction in 1,3-D 
emissions, suggests that the newly adopted 1220 series is not driving a substantial reduction in 1,3-D 
emissions.  

6 Pesticide emissions are also concentrated in areas with higher residents of color, with 60% of zip codes containing 
higher residents of color hosting more than 95% of agricultural pesticide use in the state, according to the CA 
Environmental Protection Agency. 

5 The California ‘State of the Air Report’ conducted by the American Lung Association revealed People of Color 
were 2.3 times as likely as whites to live in counties with three failing grades representing unhealthy ozone and 
particulate matter pollution. 

4Sharma, A., Reeves, M., & Washburn, C. (2023). Pesticides and Climate Change: A Vicious Cycle. Pesticide 
Action Network North America. https://www.panna.org/resources/pesticides-and-climate-change-a-vicious-cycle/  

2029 UNIVERSITY AVE. STE. 200 BERKELEY, CA 94704 
510.788.9020 ● PANNA.ORG 

2 

https://www.panna.org/resources/pesticides-and-climate-change-a-vicious-cycle/


 
 
 

 
The unsubstantial 25% decrease in 1,3-D emissions could be explained by the plethora of options to 
fumigate (appendix 1c) without tarpaulins at 24” deep versus one option for Tarpaulin/24 inches 
deep/broadcast, for both 1,3-D and Chloropicrin. Given that the emission rating drops from 19% to 17% 
(1,3-D), and 64% to 44% (Chloropicrin), DPR should support growers in securing Totally Impermeable 
Film (TIF) tarps to use the lowest emission fumigation methods as much as possible. This support is 
critical for notably lowering fumigant emissions, as pre-existing (non-1220 series) fumigation methods 
that apply a 60% credit for using high-quality, impermeable tarps have the lowest emission ratings (7% 
for 1,3-D and Chloropicrin). DPR should also investigate the barriers to adopting low-permeability + deep 
injection methods by conducting grower surveys and in-person field visits.  
 
Further, our analyses of air monitoring concentrations in 2023 and 2024 revealed concentrations of 1,3-D 
increased at the Delhi, Parlier, and Santa Maria monitoring locations despite implementation of DPR’s 
low-emission fumigation methods. Thus, DPR’s estimated 1,3-D emissions do not correlate with 1,3-D 
concentrations in the air as measured by DPR’s Air Monitoring Network (AMN).7 DPR should compare 
emission reduction estimations discussed in the report to real-world AMN network monitoring data in 
California. The AMN provides a unique opportunity to make use of recently measured air concentrations 
of 1,3-D in California. DPR is also uniquely positioned to make use of the AMN data in its considerations 
of VOC emissions. A comparison between these estimated emissions reductions and the actual air 
concentrations data collected by AMN would be valuable scientific analyses that could inform the 
agency’s decisions. 
 
 
II. Calculation of emission ratings (ERs) should be accurately quantified to ensure VOC emissions 
are measured properly and limit ozone-generating pollution 
 
DPR should solely accept TGA data from independent, non-registrant-affiliated laboratories, and 
prohibit the submission of PURs with missing or invalid Field Fumigation Methods (FFM) codes. Full 
transparency around calculation of AMAF factors derived from field data, and corroborating registrant 
submitted information is critical for upholding public transparency and safeguarding public health. The 
VOC report states ‘DPR thoroughly evaluates registrant-submitted thermogravimetric analysis (TGA) 
data to determine (Emission Potential) EPs for new and existing products.’ Although we appreciate DPR’s 
diligence in ensuring registrant data adheres to strict compliance standards, DPR should work with an 
independent laboratory to generate TGA data for EP calculations. Further, product EPs with significant 
changes should be accompanied by a detailed analysis of the methods used for recent TGA submissions 
by registrants that triggered an EP update. TGA data should also be included in the appendices of the 
VOC report. 
 
Zeinali et al., 2011 stated ‘TGA alone is inadequate to compose any meaningful decisions on the 
regulation of pesticide products to reduce ozone pollution. Results can be misleading with respect to other 
VOC content, and it does not provide a straightforward approach for determining ‘ozone forming 

7 https://www.cdpr.ca.gov/report/monitoring-of-13-dichloropropene-in-fresno-and-merced-counties-results-for-2024/ 
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potential (OFP). The ideal assessment approach will include: (1) unambiguous chemical composition 
information, (2) flexible simulation models to estimate emissions under different management practices, 
and (3) accurate reactivity predictions. DPR should consider adding additional data requirements for 
emission potential generation.8  
 
Another critical component of deriving Emission Ratings (ERs) is the Application Method Adjustment 
Factor (AMAF), which has been determined from field study data and is specific to a given combination 
of Active Ingredients and application methods. DPR should elucidate the underpinnings of AMAF factor 
generation, as the underlying studies used to determine Emission Ratings is paramount. Studies have 
shown that up to 80-90% of applied pesticides may volatilize within a few days of application.9,10 
Deciphering DPR’s mechanisms for calculating VOC emissions is crucial for public transparency, and 
understanding whether the estimated field study methods accurately reflect real-world air monitoring data. 
To re-iterate, air monitoring concentrations of 1,3-D increased at the Delhi, Parlier, and Santa Maria air 
monitoring locations, from 2023 to 2024.11 In light of the increased air concentrations, DPR should review 
the underlying assumptions for the AMAFs and use real-world emissions data for various field 
application scenarios. DPR should also conduct an analysis evaluating the chasm between estimated 
pesticide emission reductions and real-world air quality data, as an additional uncertainty factor integrated 
into the AMAF calculation, scrutiny around soil moisture verification, differences in soil texture, variable 
environments, or other considerations may need to be taken into account. The VOC report also states 
‘New Default ERs and FFM codes are assigned to fumigant applications with a missing or invalid FFM 
code.’ Missing or invalid FFM codes should not be permissible, and DPR should contact data providers to 
provide missing or invalid FFM codes in lieu of assigning default values.  
 
 
 
III. DPR should adopt strong regulatory policies that reduce VOC emissions and protect public 
health 
 
DPR’s regulatory policies are often the only line of defense writ-large for communities that are on the 
frontlines of pesticide and ozone-generating pollution. It’s critical that DPR work to comprehensively 
prohibit fumigant pesticides over a multi-year timescale with intentional adoption of SPM-aligned pest 
prevention products and practices. If growers use synthetic pesticides, they must be low-VOC 
nonfumigant pesticides, and DPR must scrutinize use of exemptions by County Agricultural 
Commissioners (CACs) and Pest Control Advisors (PCAs). 
 
CDPR should supplement the list of High-VOC Nonfumigant Products. An analysis of multiple 
pesticide formulations for insecticides, herbicides, fungicides, and other pesticides conducted by He et al., 

11https://www.cdpr.ca.gov/report/monitoring-of-13-dichloropropene-in-fresno-and-merced-counties-results-for-2024/ 

10 Aktar, M. W., Sengupta, D., & Chowdhury, A. (2009). Impact of pesticides use in agriculture: their benefits and 
hazards. Interdisciplinary toxicology, 2(1), 1. 

9 Majewski, M. S. (2019). Pesticides in the atmosphere: distribution, trends, and governing factors (Vol. 1). CRC 
press. 

8 Zeinali, M., McConnell, L. L., Hapeman, C. J., Nguyen, A., Schmidt, W. F., & Howard, C. J. (2011). Volatile 
organic compounds in pesticide formulations: Methods to estimate ozone formation potential. Atmospheric 
Environment, 45(15), 2404-2410. https://doi.org/10.1016/j.atmosenv.2011.01.039 
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2022 identified multiple active ingredients used in California with high-VOC emission potential 
coefficients (EP), including Abamectin (54.36%), Cyhalofop-butyl (54.25%), Acetamiprid (61.05%), 
Pyridaben (61.71%), Clethodim (50.83%), Imidacloprid (70.20%), and Lambda-cyhalothrin 
(57.99%).12 Further, an analysis of pesticide use data in 2022 using the California People and Pesticides 
Explorer Tool in high-VOC emitting counties revealed high usage (more than 10,000 pounds) of 
Imidacloprid (I) -(70.20%) and Clethodim (C)-(50.83%) in Santa Barbara (C: 230.21; I: 18,440.4), 
Tulare (C: 11,795.66; I: 16,309.16), Fresno (C: 14,572.19; I: 47,166.43), Kern (C: 21,285.17; I: 
63,990.91), and Stanislaus Counties (C: 13,552.67; I: 3,709.12). Further, high usage of 
Lambda-cyhalothrin (L) (57.99%) were reported in Fresno (L: 15,294.89) and Kern County (L: 
9.044.83).13 For more information, see Tables 1-6 below. DPR should add heavily-used VOC-emitting 
pesticides to the list of prohibited nonfumigants, giving special attention to Imidacloprid, Clethodim, and 
Lambda-cyhalothrin.  
 
CDPR should mandate growers use low-VOC non-fumigant products and practices akin to the 
low-VOC Abamectin Products list in Appendix 4. The report states ‘DPR will assess the impact of the 
availability of new low-emission alternatives as part of next year’s assessment of nonfumigant 
regulations.’ Also, DPR has decided to maintain the nonfumigant prohibitions through 2026 to ensure 
total hypothetical emissions stays below the trigger level of 17.2 total tons per day (tpd) and remain in 
compliance with the SIP goals of 18.1 tpd. DPR should adopt the nonfumigant prohibitions in perpetuity, 
and require growers to use alternative low-VOC nonfumigant products that not only keep emissions 
below the trigger level, but go beyond what is statutorily mandated.  
 
CDPR should scrutinize CAC’s and PCA’s utilizing exemptions in high-ozone regions.  The report 
highlights ‘When emissions exceed the trigger level in San Joaquin Valley, applications made by or under 
the direction of the US Department of Agriculture, the California Department of Food and Agriculture, or 
CACs to control, suppress, or eradicate pests are exempt.’What are the metrics or criteria that CAC’s use 
to determine that an application of a high-VOC pesticide during the ozone season is absolutely necessary 
when emissions exceed the trigger level in San Joaquin Valley? Pursuant to Food & Agricultural Code § 
12825 Subdivision (a)(3) the director, after a hearing, may cancel the registration of, or refuse to register a 
pesticide if, ‘There is a reasonable, effective and practicable alternate material or procedure for the 
pesticide that is demonstrably less destructive to the environment.’14 Further, Food & Agricultural Code § 
14006.5 states ‘In addition, a permit shall not be granted if the commissioner determines that paragraph 
(1),(2), or (3) of subdivision (a) of Section 12825 would be applicable to the proposed use.’15 Although 
this excerpt applies to CAC’s permitting process, the same rationale should be applied to CAC’s that are 
faced with applying high-VOC pesticides during the ozone season.  
 
A UCLA report ‘Governance on the Ground’ noted the California Court of Appeals (201) rejected the 

15 Cal. Food & Agric. Code § 14006.5 
 

14 Cal. Food & Agric. Code § 12825(a)(3) 

13 Pesticide Action Network. (2024). California People and Pesticides Explorer. Accessed from 
https://www.pesticideinfo.org/pesticide-maps/ca-pesticide-map/ [2.24.26] 

12 Lu, J., et al. (2022). Emission of volatile organic compounds (VOCs) from application of commercial pesticides in 
China. Journal of Environmental Management, 314, 115069. DOI: 10.1016/j.jenvman.2022.115069  
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notion that CAC’s are not required to evaluate alternatives when mitigation measures sufficiently reduce 
adverse environmental impacts, stating that consideration of feasible alternatives is required even if a 
project’s significant environmental impacts would be avoided through mitigation measures.16 Given that 
multiple low-VOC products and practices exist, DPR should require CAC’s to recommend alternative 
methods and practices, in line with Sustainable Pest Management (SPM) principles for conditions in 
which the trigger level is exceeded, yet pest management is wholly necessary.  
 
Exemptions also enable PCA’s to apply high-VOC pesticides as long as it’s identified in their written 
recommendation. DPR should require PCA’s to suggest low-VOC alternative products to growers when 
emissions exceed the trigger level in San Joaquin Valley. Also, the rationale behind exemptions should be 
made publicly available.  
 
DPR should investigate the peculiar source of Methyl Bromide in South Coast NAA. Methyl bromide 
(MeBR) was the highest emitter of fumigant emissions at 0.072 tpd, an increase of 0.023 tpd in 2023. 
Methyl bromide is a restricted material, toxic air contaminant, and severe stratospheric ozone-depleting 
substance.17 Chronic exposure to Methyl bromide is associated with reproductive toxicity, developmental 
abnormalities (e.g., restricted fetal growth)18, and serious neurological effects19. Methyl bromide’s 
permitted use in commodity fumigation in freight containers, soil fumigation, and nurseries has led to a 
significant increase in air monitoring concentrations in port cities. A joint University of California, Los 
Angeles and Irvine study titled ‘Methyl bromide remains in use in 36 of 58 counties, and in both urban 
and rural areas’ revealed between 2023-2024, air monitoring levels of MeBR in western Long Beach 
were, on average, nearly double the state’s recommendation: 2.1 parts per billion (ppb), as opposed to 1.2 
ppb, and the exposure levels were even higher on some days. Further, the top non-shipping use of MeBr 
in CA were for soil fumigation (Siskiyou and San Joaquin) and nursery/greenhouse (Merced, San 
Joaquin, and Stanislaus) purposes.20 DPR should act swiftly to replace all uses of MeBr with low-toxicity 
alternatives.  
 
 
III. DPR should pay closer attention to pesticide impacts on soil microbiology 
 

20Van Horne, Y. O., & Johnston, J. E. (2026). Exceptional use: examining methyl bromide applications in 
California 2016–2022. Environmental Research Communications. https://doi.org/10.1088/2515-7620/ae3227 
(ui.adsabs.harvard.edu) 
 

19 Centers for Disease Control and Prevention. Bromomethane — Medical Management Guidelines (MMG Details). 
Toxic Substance Portal. U.S. Department of Health & Human Services. Updated archived page. Available at: 
https://wwwn.cdc.gov/tsp/MMG/MMGDetails.aspx?mmgid=818&toxid=160. Accessed March 2, 2026. 

18 California Environmental Health Tracking Program. Agricultural Pesticide Use Near Public Schools in 
California.California Environmental Health Tracking Program, April 2014. Available at: 
https://trackingcalifornia.org/images/uploads/ag-report.pdf 

17 U.S. Environmental Protection Agency (EPA). (2026, January 26). Methyl Bromide. 
https://www.epa.gov/ods-phaseout/methyl-bromide 

16 Timothy Malloy et al., Governance on the Ground: Evaluating the Role of County Agricultural Commissioners in 
Reducing Toxic Pesticide Exposures (UCLA Law, March 20, 2019), 
https://law.ucla.edu/news/governance-ground-evaluating-role-county-agricultural-commissioners-reducing-toxic-pes
ticide 
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The urgency of this moment requires a complete paradigm shift from ‘pesticides-as-usual’ to bustling 
biodiversity, exorbitant carbon sequestration, healthy soil microbial networks, and transition to 
sustainable pest management practices.  
 
CDPR should evaluate the soil-borne implications of shifting fumigant injections from 18” to 24”. 
1,3-Dichloropropene is designed to kill undesirable soil microorganisms during pre-plant fumigation. 
Huang et al., 2020 reported that ‘soil chemical fumigation may kill most soil microorganisms and release 
microbial phosphorus from dead microbial cells to the surrounding soil.’21 As DPR evaluates the 
effectiveness of deep injections to mitigate fumigant emissions, DPR should also assess the implications 
to soil microbial life, as broad-spectrum damage to microbial life owing to an increase in depth may make 
it more difficult for beneficial soil microbes to rebound, creating the perfect conditions for pathogenic soil 
micro-organisms to thrive. This, in turn, could result in the application of more high-VOC emitting 
fumigants to control pathogenic soil organisms. DPR should conduct additional studies on soil 
composition and microbial function following the implementation of the 2024 injection standards to 
determine the long term implications on soil health.  
 
CDPR should require PUR's to include intended crops to be planted on uncultivated agricultural 
areas. The VOC report states ‘Uncultivated agricultural areas were responsible for the highest fumigant 
emissions at 0.036 tpd, and increase in 0.035 tpd from 2023, in the Sacramento Metro NAA.’ DPR should 
require that the intended crop to be planted is listed on the Pesticide Use Report (PUR) rather than 
encouraging counties to require specification from growers. 
 
 
Conclusion  
 
We are grateful to see DPR’s progress in trying to reduce 1,3-D emissions with the adoption of 2024 deep 
injection standards, a 91% reduction in fumigant emissions in the Southeast Desert NAA, a 28% 
reduction of fumigant emissions in San Joaquin Valley, continuation of high-VOC nonfumigant 
prohibitions through 2026, and transparency around VOC emissions in CA.  

However, the reported changes in fumigant emissions, including an 8% decrease in Ventura NAA and 
increases of 56% in Sacramento NAA and 1% in South Coast NAA, reflect only limited progress overall, 
with notable increases in key regions. Additionally, the rise in non-fumigant emissions, 5% in Sacramento 
NAA, 11% in San Joaquin Valley NAA, and 7% in Southeast Desert NAA, is similarly concerning. DPR 
needs a more audacious strategy to protect the climate, public health, and the environment. Thus, we 
encourage DPR to shift away from a ‘pesticides-as-usual’ framework to a food and farming system that 
upholds the principles of Sustainable Pest Management (SPM). GHG emissions can be reduced by 
reducing reliance on pesticides and managing vastly more diverse above-ground cropping systems that 
support the development and maintenance of soil biological diversity that support vibrant pest-resistant 
crops and effective, disease-suppressive soils. SPM principles, rooted in agroecology, focus on what 

21 Wang, Y., & Tang, D. W. S. (2024). Soil chemical fumigation alters soil phosphorus cycling: effects and potential 
mechanisms. Frontiers in Plant Science, 15, 1289270. https://doi.org/10.3389/fpls.2024.1289270  
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makes a farm ecosystem vulnerable to pest pressures, and relies on strategies like biodiversity and healthy 
soils to manage the agro-ecosystem with low agrochemical use.  

 
Sincerely,  
 
 
Sakereh Maskal, M.A. 
Policy and Advocacy Lead  
Pesticide Action and Agroecology Network  
 
Margaret Reeves 
Senior Scientist  
Pesticide Action and Agroecology Network (PAN) 
 
Sarah Aird  
Policy Director 
Californians for Pesticide Reform (CPR) 
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Table 1. High-VOC-emitting pesticides in Santa Barbara County  

 
 
 
Santa Barbara County 
Demographic 
Characteristics: 
46.4% Hispanic or 
Latino 
 
 
  
 
 
 
 
 

*Note: 12,471 lbs of Chyalofop-butyl were applied to CA’s agricultural landscapes in 2022; however, 
data does not exist at the county level.  
 
 
Table 2. High-VOC-emitting pesticides in Ventura County  

 
 
 
Ventura County 
Demographic 
Characteristics: 
43.3% Hispanic or 
Latino 
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High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 358.09 

Cyhalofop-butyl  n.d. 

 Acetamiprid  2,309.83  

Pyridaben 21.61  

Clethodim  230.21 

 Imidacloprid  18,440.4 

Lambda-cyhalothrin 784.02 

High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 997.39 

Cyhalofop-butyl  n.d. 

 Acetamiprid  2,062.29  

Pyridaben 288.28 

Clethodim  72.8 

 Imidacloprid  3,665.91 

Lambda-cyhalothrin 84.81 



 
 
 

Table 3.  High-VOC-emitting pesticides in Tulare County  
 
 
 
Tulare County 
Demographic 
Characteristics: 
65.8% Hispanic or 
Latino 
 
 
  
 
 
 
 
 

 
 
Table 4.  High-VOC-emitting pesticides in Fresno County  

 
 
 
Fresno County 
Demographic 
Characteristics: 
54.0% Hispanic or 
Latino 
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High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 4,558.47 

Cyhalofop-butyl  N.d.  

 Acetamiprid 7,066.01 

Pyridaben 206.8 

Clethodim  11,795.66 

 Imidacloprid  16,309.16 

Lambda-cyhalothrin 5,318.12 

High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 8,955.23 

Cyhalofop-butyl  N.d.  

 Acetamiprid 11,179.67 

Pyridaben N.d.  

Clethodim  14,572.19 

 Imidacloprid  47,166.43 

Lambda-cyhalothrin 15,294.89 



 
 
 

Table 5.  High-VOC-emitting pesticides in Kern County  
 
 
 
Kern County 
Demographic 
Characteristics: 
54.7% Hispanic or 
Latino 
 
 
  
 
 
 
 
 

 
Table 6.  High-VOC-emitting pesticides in Stanislaus County  

 
 
 
Stanislaus County 
Demographic 
Characteristics: 
47.9% Hispanic or 
Latino 
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High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 3,388.95 

Cyhalofop-butyl  N.d.  

 Acetamiprid 4,875.77 

Pyridaben N.d.  

Clethodim  21,285.17 

 Imidacloprid  63,990.91 

Lambda-cyhalothrin 9.044.83 

High-VOC Pesticides (He et al., 2022) Total pesticides used  (in pounds) 

Abamectin 3,838.69 

Cyhalofop-butyl  N.d.  

 Acetamiprid 1,452.37 

Pyridaben 11.98 

Clethodim  13,552.67 

 Imidacloprid  3,709.12 

Lambda-cyhalothrin 5,192 
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