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Air Quality Issues in California

• Dust: Particulate Matter, PM10 & 
PM2.5

• Volatile Organic Compounds 
(VOC) and nitrogen oxides (NOx) 
react with sunlight to form ozone

• Many fumigants and pesticide 
inert ingredients are VOCs
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Ozone & 1994 SIP Requirements

• VOCs from pesticide applications contribute 
to ozone (EC, fumigants)

• Ozone regulated under State Implementation 
Plan (SIP) due to  Clean Air Act

• If SIP requirements are not met by deadlines:
– Federal Implementation Plan (FIP) imposed
– Loss of federal highway funds





VOCs: Difficulty in Achieving Ozone 
Standard

8.3LIGHT DUTY PASSENGER CARS
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7.4OIL AND GAS PRODUCTION
7.5PRESCRIBED BURNING

9.1LIGHT AND MEDIUM DUTY TRUCKS

6.2CONSUMER PRODUCTS

9.6LIVESTOCK WASTE (DAIRY CATTLE)

% of 2004 
EmissionsCategory

About 30% VOC reduction of all sources needed 
to achieve 1-hour ozone standard in SJ Valley



VOC Calculations 

• VOC emission from a pesticide product 
= emission potential x amount of product

• Amount of product determined from 
pesticide use reports (PUR)

• May 1 – Oct 1 (peak ozone period) 
for each year
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1994 SIP Requirements
• Pesticide VOC emissions must be 

reduced by the following amounts of the 
1990 base year:
–Southeast Desert: 20% by 2007
–Ventura: 20% by 2005
–San Joaquin Valley: 12% by 1999

30% more to meet new 8 hr  standard!



DPR and ARB Sued:
Regulatory Actions

• DPR has begun to investigate 
reformulation of liquid products 
–Establish a VOC emissions limit
(20% emissions potential (EP)?) 
–Primarily emulsifiable concentrates

• Could affect hundreds of products



The VOC Issue: Focus on SJV
In SJV, about 50% of VOCs from fumigation

27% from metam sodium

14% Telone

• 40% from EC formulations of pesticides

(e.g., Lorsban, 9%)

• Southeast Deserts & Ventura >75% fumigant



SJV Top Contributors by Crop 

• About 18% carrots (fumigation)

• 13%  cotton (e.g., Lorsban, an EC)

• 10% almonds (EC and fumigants)

• 5% Grapes (EC, giberrellins, fumigants)

• 5% Citrus (EC, giberrellins)

• 5% Potatoes  (fumigants)



What is UC doing about it?
Reductions in uses of EC & emission 
potentials of  ECs wherever possible 

(gibberellins in citrus?)
Change timing of fumigant applications?
Reduce dependence on fumigants, e.g.,

• strawberries (Ventura, SE desert) 

• carrots (SJV, SE desert)



Carrots
Fumigation for control of nematodes, 
diseases
-Few alternative controls, 

-Need sampling for when fumigation is 
needed (esp., diseases)

-Contain the fumigants better (water 
seals)
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Nematodes: 
Host Plant Resistance

Photo by J. Nunez



Quantitative detection of soil-borne 
plant pathogens by DNA sampling



R2 = 0.8516
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Relevance to the Rest of US

--Role of IPM in addressing air 
quality

--Reformulation driven by 
California Dept of Pesticide 

Regulation?


