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Environmental Monitoring Branch organization and personnel, such as management, 
senior scientist, quality assurance officer, project leader, etc., are 
defined and discussed in SOP ADMN002. 
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1.0 INTRODUCTION 
 

 

 

 

1.1 Purpose  

The SOP is designed to be a guide for registrants and associated laboratories 
submitting analytical methods to DPR for the quantification of pesticides in aqueous 
and/or sediment samples.  This document supersedes portions of SOP Chemistry 
Quality Control QAQC001.00.   

1.2 Definitions 

1.2.1 Aliquot refers to a portion of the sample extract used for analysis. 
 

 

 

1.2.2 Analyte(s) refers to the compound(s) tested for by this method. 

1.2.3 Blank refers to a sample with no detectable amount of pesticide. 
Blanks are used to check for contamination or to prepare QC samples 
(e.g., method blank, blank-matrix, reagent blank, and field blank 
samples). 

1.2.4 Calibration Standard refers to a solution prepared for a secondary 
standard or stock solution. This standard is used to calibrate the 
instrument’s response. 

 
1.2.5 Extract refers to the final sample which contains the pesticide residue 

in a solvent.  

 

 

 

 

1.2.6 Extraction Set refers to a group of samples extracted and processed 
at the same time.  

1.2.7 Limit of Detection (LOD) is the concentration equivalent to a signal, 
due to the analyte of interest, which is the smallest signal that can be 
distinguished from background noise. Use of LOD may replace MDL. 

1.2.8 Limit of Quantitation (LOQ) is the level above which quantitative 
results may be obtained.  It is typically reported as equal to 10 times 
the standard deviation of the results for a series of replicates used to 
determine LOD.  

1.2.9 Method Detection Limit (MDL) as defined by the US EPA (40 CFR, 
Part 136, Appendix B) is “the minimum concentration of a substance 
that can be measured and reported with 99% confidence that the 



California Department of Pesticide Regulation                                                       SOP Number: QAQC012.00 
Environmental Monitoring Branch                                                                            Previous SOP: QAQC001.00   
P.O. Box 4015, Sacramento CA 95812-4015                                                            Page 3 of 8  
 
STANDARD OPERATING PROCEDURE 
GUIDE FOR ANALYTICAL METHOD DEVELOPMENT 
 

 
 

analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix....” 

 

 

 

 

 

 

 

 

1.2.10 Quality Control (QC) refers to the performance check of the sample 
analysis against a standard. This assesses the precision of sample 
results. 

1.2.11 Relative Standard Deviation (RSD) is the standard deviation 
multiplied by 100 and divided by the mean. 

1.2.12 Reporting Limit (RL) is 3–5 times the MDL depending on the 
analytical method and matrix.  

1.2.13 Spike refers to a known amount of pesticide added. These QC 
samples are used to check the precision and accuracy of a method.  

1.2.14 Standard refers to the laboratory analytical standard. 

1.2.15 Storage Stability is the stability of residues during sample storage 
prior to their analysis. A storage stability study may validate the 
residue’s rate of decomposition in a representative matrix.  

2.0 GENERAL PROCEDURES 

These guidelines are meant to be a starting point for registrant submitted analytical 
methods. The procedures outlined below are the minimum QC measures to be 
reported as a part of a fully validated method.    
 

 

 

2.1 General Method Development - Analytical methods should utilize mass 
spectrometry or tandem mass spectrometry paired with either gas chromatography 
or liquid chromatography. Justification must be provided to utilize an alternative 
analysis.  

2.1.1 Standard - Standard solution concentrations shall be validated, prior 
to use, by checking the standard’s chromatographic purity using a 
secondary standard prepared at a different time or obtained from a 
different source. 

2.1.2 Method Detection Limit Determination - The MDL is typically 
determined by US EPA method 40 CFR, Part 136, Appendix B, which 
is provided in Appendix 1. LOD may be substituted for MDL. 
Replicates used for MDL determination must have analyte recoveries 
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between 70–120% of spiked concentration with a relative standard 
deviation (RSD) <20%. 

 

 

 

 

2.1.3 Reporting Limit Determination - The RL is set at 3–5 times the MDL 
depending on the matrix and instrument. RLs for natural surface water 
should be no greater than 10% of the lowest acute toxicity (LC50) for 
an aquatic organism. RLs for sediment should be no greater than 1 
μg/kg for sediment or 10% of lowest acute sediment toxicity value 
(LC50) if available. Submitted methods may substitute LOQ for RL.    

2.1.4 Method Validation – Method validation requires a minimum of five 
replicate analyses at two matrix spike concentrations (typically LOQ 
and 10XLOQ).  Method validation recoveries are acceptable between 
70–120% with a relative standard deviation (RSD) <20%. 

2.1.5 Storage Stability - A 28-day (minimum duration) storage stability 
study in both surface water and sediment matrices. The objective of 
the storage stability test is to determine how long environmental 
samples could be stored and still remain viable.  Surface water 

matrices should be stored in a refrigerator between 2-7 ⁰C and 
sediment samples stored in a freezer below 0 ⁰C for the duration of 
the test. The test should include at least four sampling intervals and 
two replicate samples at each interval to validate residue’s rate of 
decomposition in representative matrices. Clean water and sediment 
matrices should be spiked with analyte of interest at an 
environmentally relevant concentration (i.e., 10X LOQ). Analysis 
should be conducted with fully validated analytical methods and 
acceptable recovery range (70–120%) and RSD (<20%) 

2.2  Quality Assurance and Quality Control (QA/QC) - The following analyses are to 
be conducted by the performing laboratory on a continual basis. Each aqueous or 
sediment extraction set should include 10% QC samples.  

 

 

 

2.2.1 Reagent Blanks - 1–2  per extraction set 

2.2.2 Blank-Matrix Spikes - 1–3 per extraction set 

2.2.3 Matrix Spikes - 1–3 per extraction set 
 
2.2.4 Replicate Sample Analyses - analyzing multiple aliquots of a single 

sample will give a better estimate of the method precision (minimum 
of seven for MDL determination).  
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2.2.5 Replicate Extract Analyses - multiple analyses of a single extract will 
give a separate estimate of the precision of the extraction and 
analysis processes. 

3.0 QC PROCEDURES FOR ADDITIONAL MATRICES 

3.1 Sediment Method Development - The MDL is typically determined by US EPA 
method 40 CFR, Part 136, Appendix B. The above QC procedures must be 
followed for this matrix. 

3.2 Wastewater Method Development – The MDL is typically determined by US EPA 
method 40 CFR, Part 136, Appendix B. The MDL for wastewater may vary 
depending on interferences within the sample matrix. Interferences will vary 
between sample sources depending on the municipality. The above QC procedures 
must be followed for this matrix. 

4.0 DATA REPORTING REQUIREMENTS  
 

 

4.1 QC Results - The following QC results should be submitted for review: the 
concentration of all blanks, the concentration detected for all spikes and the amount 
added for all spikes.  
 

 

 

 

4.2 Reporting Method Results - For all method validation parameters both the 
individual results and the calculated values (i.e., MDL or LOD, RL or LOQ) should 
be submitted for review. The individual results used for any calculation should be 
clearly identified in a final report.   

5.0 ANALYTICAL METHODS REVIEW 

Prior to submittal to DPR, the analytical method(s) should be reviewed by the 
laboratory’s quality assurance officer, laboratory liaison or lead chemist. DPR’s 
Environmental Scientists will review submitted methods for completeness and 
accuracy.  

6.0 REFERENCES 

Segawa et al. (1995) Chemistry Laboratory Quality Control Standard Operating 
Procedure. QAQC001.00. California Department of Pesticide Regulation. 

 
US EPA (2015) Protection of the Environment: Environmental Protection Agency, 
Subchapter D- Water Programs. 40 CFR, Part 136, Appendix B.  



California Department of Pesticide Regulation                                                       SOP Number: QAQC012.00 
Environmental Monitoring Branch                                                                            Previous SOP: QAQC001.00   
P.O. Box 4015, Sacramento CA 95812-4015                                                            Page 6 of 8  
 
STANDARD OPERATING PROCEDURE 
GUIDE FOR ANALYTICAL METHOD DEVELOPMENT 
 

 
 

APPENDIX 1 - U.S. EPA (2015) Method Detection Limit DeterminationAPPENDIX 1
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