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History of CA Pesticide Residue 
Monitoring Program 



History of CA Pesticide Residue 

Monitoring Program
 

1920s – State of California began 
analyzing produce for residues of 
pesticides such as arsenic
compounds 

1940s – California’s 
Residue Monitoring Program
expanded in response to the 
use of new pesticides such
as DDT. 



History of CA Pesticide Residue 

Monitoring Program
 

Recent Decades – 
Samples Analyzed
via multi-residue 
screens capable of 	 1989 – 12,500 
detecting over 200 	 produce samples 
pesticide residues.	 collected and 

analyzed (peak
year for sampling). 

July 1985 –
Widespread
illnesses reported in
consumers of 
California-grown
watermelons. 



History of CA Pesticide Residue 

Monitoring Program
 

1991 – Pesticide regulation 
separated from CDFA. The 
Department of Pesticide 
Regulation (DPR) created at 
Cal EPA. DPR contracts with 
CDFA Center for Analytical 
Chemistry for analytical 
services. 

2003 to Present - Enforcement 
Branch’s three Regional Offices 
collect 3000 to 3600 produce 
samples annually. Samples are 
analyzed by Sacramento and
Anaheim Pesticide Residue 
laboratories. 



 

 

History of CA Pesticide Residue 

Monitoring Program
 

2012 – CDFA Pesticide 
Residue Laboratory in
Sacramento Implemented
LCMSMS and GCMSMS 
pesticide residue screens
capable of detecting
approximately 300 pesticide
compounds. 

2014 – CDFA 
Anaheim 
Laboratory
tentatively
scheduled to 
implement
GCMSMS 
screen. 

2013 – CDFA 
Pesticide 
Residue 
Laboratory in
Anaheim 
implemented
LCMSMS screen 



Program Goals
 

1. Monitor pesticide residues in fresh produce 
throughout the California food supply, with 
emphasis on: 

a.	 Fruits and vegetables consumed by infants and 
children. 

b. Commodities treated with pesticides listed as 
carcinogens and reproductive toxicants. 

c.	 Selecting certain commodities and sampling sites in 
order to reflect differences in consumption patterns 
among ethnic and socioeconomic groups. 



Program Goals 

2. Sample fruit and vegetables that have higher 
incidence of illegal residues 

3. Generate residue data to help with dietary risk 
of certain pesticides 

4. Help keep produce with illegal residues out of 
the marketplace 



SAMPLING LOCATIONS
 
DPR staff collect samples “throughout the channels of trade”:
 

• Wholesale and retail outlets 
• Distribution centers of chain supermarkets 
• Farmers’ markets 



 

Sampling in 2012
 

• 3,501 samples 
• > 160 kinds of commodities 

– Derived from plants (no animal products – U.S.D.A.) 

• Raw  (not processed – CA Dept. of Public Health and FDA) 

•	 Focused on children’s diet, carcinogens, 
historical problems, data needs and 
environmental justice. 



DPR samples Domestic (including CA 

grown) and Imported Commodities
 

Targets for Current Fiscal Year: 

% of all samples 
U.S. produce 70%
 

Imported produce 30%
 
Mexico 15%
 

China 5%
 

Other countries 10%
 



CDPR’s Enforcement Branch Offices 



Samples Analyzed at 
CDFA Laboratories in 

Sacramento and 
Anaheim 



DPR Staff Deliver Samples 
to CDFA Lab 



Samples are Prepared 
For Analysis 



Sample Analysis 



 

CDFA Multi-Residue Screens
 

“Old ” 

Detect 
> 200 
Pesticide 
Residues 

OP 

(Organophosphate) 

CH 

(Chlorinated 
Hydrocarbon) 

N-Methyl 
Carbamate 

“New” LC/MS GC/MS 
Detect 
> 300 
Pesticide 

(Liquid Chromatograph/ 
Mass Spectrometer) 

(Gas Chromatograph/ 
Mass Spectrometer) 

---

Residues 



CDFA Multi-Residue Screens 

• For most pesticides detected with LC/MS 
and GC/MS Screens: 

• Minimum Detection Limit = 0.01 ppm 



Pesticide Residues and 
Tolerances 



“Residues” and “Tolerances”
 
• Residue	 = actual amount of pesticide  

residue detected 

• Tolerance = maximum amount allowed 
(most countries call “MRL”) 

Example: Tolerance for acephate on 
Brussels sprouts is 3 ppm 

•	 Tolerances are set by U.S. EPA and published in 
Code of Federal Regulations (title 40, part 180) 

•	 U.S. EPA  establishes a tolerance for a particular 
pesticide on a particular food crop before California 
approves the use of that pesticide on that crop. 



Two situations when a residue is illegal
 
For a particular pesticide on a particular commodity:
 

1. There is an U.S. EPA established tolerance, but the 
amount of residue is over that tolerance. (an “over 
tolerance” (OT) violation). 

Example: tolerance for malathion on apples is 8 ppm
 

What amount of malathion residue on apples would be 

illegal ?
 

Answer:
 ________________?_____________________Any residue of malathion that is over 8 ppm 

Yes, that does include 8.01 ppm !
 



 

Two situations when a residue is illegal:
 
For a particular pesticide on a particular commodity: 

2. There is no U.S. EPA established tolerance 
on this commodity (a “No Tolerance Established” 
(NTE) violation). 

Example: There is no U.S. EPA established tolerance for  
residues of methomyl on strawberries 

What amount of methomyl residue on strawberries 
would be illegal ? 

Answer: ________________?____________________Any detectable amount of methomyl residue 



“Penalties” when DPR detects 


illegal pesticide residues:
 

1. Contaminated lot quarantined and 

removed from sale in California. 


(loss of the value of that lot) 

2. Publish results annually on DPR 
website 

(potential loss of customers) 

3. Civil penalties against repeat offenders
 
(Separate $10,000 fines to two CA-based importers in 

August 2010 and May 2011) 



When Contaminated Produce 

Grown in CA
 

The following additional enforcement actions take place:
 

• DPR Contacts the Agricultural Commissioner’s 
Office in County where commodity grown and 
provides any information it knows about the 
source of the commodity. 

• County will investigate to determine whether 
residue is the result of a misapplication or drift. 

• Could result in destruction of crop, stop harvest of 

crop remaining in the field and/or civil penalties. 




DPR Pesticide Residue 
Monitoring Results 

2012 



57.5% 
38.9% 

3.6% 

128 Illegal Samples 
64.1% Imported produce 
35.9% U.S. produce 

Results: DPR residue sampling, 2012
 
(n = 3,501 samples) 



  

57.5% 
38.9% 

3.6% 

66.7 % No Tolerance  
Established 

33.3 %  Over Tolerance 

Results: DPR residue sampling, 2012
 
(n = 3,501 samples) 



California’s reliable produce
 
is attractive to buyers
 

DPR results from 2012: 

CA-grown samples 1,210
 

Illegal pesticide residues 23 (1.9%)
 

98.1% of California-grown samples 
complied with U.S. tolerances 



 

 

DPR results, 2012 

Commodities from certain geographical locations 
with a higher proportion of samples with illegal residues: 

Commodity and Origin___________ % of Samples with Illegal Residues 
Yardlong beans grown in Mexico 30.4 % (14 of 46 samples) 
Cilantro grown in United States 16.7 % (9 of 54 samples) 
Snow Peas grown in Guatemala 11.8 %  (4 of 34 samples) 
Chili peppers grown in Mexico 11.5 % (6 of 52 samples) 
Limes grown in Mexico 11.3 % (12 of 106 samples) 
Tomatillos grown in Mexico 11.1 % (11 of 99 samples) 
Spinach grown in United States 5.6 % (8 of 143 samples) 
Ginger grown in China 5.5 % (3 of 55 samples) 

Results available at:  http://www.cdpr.ca.gov
 
Click on “A-Z Index”, then go to “Residue 

Monitoring Program”.
 

http:http://www.cdpr.ca.gov


DPR Pesticide Residue 
Monitoring Improves 



 

“New” Screens Implemented in 

CDFA Laboratories
 

CDFA 
Laboratory LCMS GCMS 

Sacramento January 2012
 July 2012 

Anaheim April 2013
 July 2014 



Partial List of Pesticides in LCMS and 

GCMS Screens not previously detected
 

Abamectin Propargite 
Acetamiprid Propiconazole 
Azoxystrobin Pyraclostrobin 
Boscalid Pyrimethanil 
Clothianidin Rotenone 
Chlorantraniliprole Quinoxyfen 
Dinotefuran Spinosad 
Fipronil Spirodiclofen 
Fludioxonil Spirotetromat 
Imazilil Tebufenozide 
Imidacloprid Thiabendazole 
Methoxyfenozide Thiacloprid 
Propamocarb Thiamethoxam 



2012 Comparison of 

Multi-Residue Screens
 

Screens 
Used CDFA Laboratory 

Proportion of Samples 
with Pesticide 
Residues (%) 

Proportion of 
Samples with Illegal 
Pesticide Residues 

(%) 

“Old ” Anaheim 23.1 % 

(428 of 1850 samples) 

2.2 % 

(41 of 1850 samples) 

“New” Sacramento 
64.3 % 

(1061 of 1651 samples) 

5.27 % 

(87 of 1651 samples) 



  

Any questions ? 

Results available at: http://www.cdpr.ca.gov
 
Click on “A-Z Index”, then go to “Residue Monitoring Program” 
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