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For each compounds suite, there are seven types of standards that are used. A brief description of each one is 
provided below:  

1. Stock solutions: used to prepare most of the working standards 
2. Calibration standards: used for instrument calibration 
3. Common reference standards (CRS): used for checking the instrument’s calibration 
4. Internal standards (IS): used for quantitation of target compounds 
5. Surrogate standards (SS): used for evaluating recovery efficiency of each sample. 
6. Matrix spike (MS) recovery standard: used for evaluating overall lab processing efficiency of target 

compounds 
7. Linearity standards: used for determining instrument performance over a range of concentrations. 
8. Instrument detection limit (IDL) standards: used for determining the detection limit of the instrument. 

 

PCB STANDARDS 
Table 1. Table of PCB custom and individual stock standards and their concentrations 

 

 

 

 



Table 2. Table of individual PCB congeners and their concentrations in custom stock mixtures S-8074-
AR1, S-8074-BR1, and S-8074-CR1. 

 
 

 

 

 

 

 

 

 

 



Table 3. Table of individual PCB congeners in custom stock mixtures C-IADN-01, C-IADN-02, and C-
IADN-03 and their associated concentrations (µg/mL). 

 

 

 

 

 

 

 

 

 



Table 4. Table of individual PCB congeners and their concentrations in the custom stock mixture S-75951 
(total concentration of 547.216 µg/mL). 

 

 

 

 

 

 

 

 

 

 

 

 



Table 5. Table of individual PCB congeners and their concentrations in the custom stock mixture S-97607 
(total concentration of 90.5 µg/mL). 

 

Individual PCB Stock Solutions 
Instructions: Dilute 1 mL of a selected individual PCB standard to 50 mL in hexane as shown for PCB congeners 
11, 14, 65, 126, 155, and 169 as shown in Table 6.  Dilute 1 mL of a selected individual PCB standard to 100 mL 
in hexane as shown for PCB congeners 30, 166, and 204 as shown in Table 6.  Each solution is prepared 
separately. 

 



Table 6. Table of individual PCB stock solutions. 

 

 

 

PCB Internal Standard (IS) 
Instructions: Mix aliquot volumes of stock PCB-30 and -204 standards (Table 6) together as shown in Table 12 
and dilute to 100 mL in hexane. 

Table 7. Table of working PCB internal standard. 

PCB / Pesticide Surrogate Recovery Standard (SS) 
Instructions: Mix aliquot volumes individual PCB and Pesticide stock standards (Tables 6 and 25) together as 
shown in Table 8 and dilute to 100 mL in hexane.  Information on preparation of pesticide stock solutions can be 
found in the Pesticide section (Table 25). 

Table 8. Table of PCB / Pesticide surrogate recovery standard working mixture. 

PCB Common Calibration Standard 
Instructions: Mix indicated aliquot volumes of selected PCB and Pesticide standards together and dilute to 100 
mL in hexane as shown in Table 9.  For preparation of individual pesticide stock solutions, see Table 25. 

 

 

 



Table 9. Table of PCB Common Calibration Standard. 

 



 



 

 

Table 10. Concentrations for individual PCB congeners and selected pesticides in the PCB Common 
Calibration Standard. 

PCB Common Reference Standard 
Stock Mixture 

Instructions: Dilute 0.5 mL of three PCB custom standard mixtures to 50 mL in hexane as shown in Table 11.  



Table 11. Table of PCB Common Reference Stock mixture. 

 



 

Working Mixture 

Instructions: Mix aliquot volumes of PCB Common Reference Stock Solution (Table 11), selected individual 
PCB standards (Table 6), and individual pesticide standards (Table 25) together as show in Table 12 and dilute to 
100 mL in hexane. 



Table 12. Table of PCB Common Reference Standard working mixture. 

 

Table 13. Concentration of PCB congeners and selected pesticides in the PCB Common Reference 
Standard working mixture. 

 



PCB Matrix Spike Recovery Standard 
Instructions: Dilute aliquot of stock mixture S-97607 (Table 5) to 100 mL in hexane. 

Table 14. Table of PCB matrix spike recovery standard working mixture. 

 



 

 

PCB Linearity Standard 
Stock Mixture 

Instructions: Dilute 100 µL of S-75951 (Table 4) standard to 10 mL with hexane as shown in Table 15. 

Table 15. Table of PCB Linearity Stock mixture. 

Working Mixture 

Instructions: Perform serial dilutions of S-75951 standard (Table 15) to 3.0 mL in hexane as shown in Table 16. 

 

 

 



Table 16. Table of PCB Linearity working mixtures 

 

Table 17. Concentration of PCB congeners in PCB Linearity working mixtures. 

 



 



PCB IDL Standard 
Stock Mixture 

Instructions: Dilute 1.0 mL of CUS 937 custom PCB mixture to 100 mL in hexane as shown in Table 18. 

Table 18. Table of the PCB IDL Stock Solution mixture. 

Working Mixture 

Instructions: Dilute 1.0 mL of PCB IDL Stock Standard (Table 18) to 100 mL in hexane. 

 

 

 

 

Table 19. Table of the PCB IDL working mixture. 

 

Table 20. Table of individual PCB congeners and their concentrations in the PCB IDL working solution. 

PESTICIDE STANDARDS 
Pesticide custom and individual stock mixtures 

Table 21. Table of Pesticide abbreviations 



Table 22. Table of Pesticide custom and individual stock standards and their concentrations. 

 

Table 23. Table of pesticides and their concentrations in US112B custom stock mixture. 

 



Table 24. Table of pesticides and their concentrations in S-8206A custom stock mixture. 

 

Pesticide Individual Stock Solutions 
Instructions: Dilute with hexane indicated aliquot volumes of each custom and individual pesticide stock 
standard as shown in Table 25.  Each solution is prepared separately. 

Table 25: Table of pesticide stock solutions. 

 



 

Pesticide Internal Standard (IS) 
Working mixture 

Instructions: Mix aliquot volumes of PCB-65 and -155 stock standards (Table 6) as shown in Table 26 and dilute 
to 100 mL with hexane.   

Table 26. Table of working Pesticide Internal Standard mixture. 

 

Pesticide Surrogate Recovery Standard (SS) 

Instructions: See Table 8 in the PCB section. 

 

Pesticide Common Calibration Standard 

Instructions: Mix aliquot volumes of stock pesticide mixture US112B (Table 23), selected individual pesticides 
(Table 25), and selected individual PCB standards (Table 6) together as shown in Table 27 and dilute to 100 mL 
with hexane.  

Table 27. Table of Pesticide Common Calibration Standard. 

 



 

 

Table 28. Concentrations of individual compounds in the Pesticide Common Calibration Standard mixture. 



Pesticide Common Reference Standard 

Working Mixture 

Instructions: Mix indicated aliquot of custom pesticide mixture S-8206A (Table 24) and selected PCB standards 
(Table 6) together as shown in Table 29 and dilute to 100 mL with hexane. 

Table 29. Table of Pesticide Common Reference Standard mixture. 

 

 

Table 30. Table of pesticides and their concentrations in the Pesticide Common Reference Standard 
mixture. 



 

Pesticide Matrix Spike Recovery Standard 

Instructions: Mix aliquot volumes of the custom pesticide mixture S-8206A (Table 24)and select individual 
pesticide compounds (Table 25) as shown in Table 31 and dilute to 100 mL with hexane. 

Table 31. Table of Pesticide Matrix Spike Recovery Standard mixture. 

 



Table 32. Table of pesticides and their concentrations in the Pesticide Matrix Spike Recovery Standard 
mixture. 

 

 

Pesticide Linearity Standards 

Stock Mixtures 

Instructions: Two separate standards are used to prepare pesticide linearity solutions. 

Pest Linearity Stock I: Combine the indicated aliquot volumes of S-8206A custom pest mixture (Table 24) and 
selected individual pesticide standards (Table 25), then dilute to 50 mL with hexane as shown in Table 33. 

Pest Linearity Stock II: Combine the indicated aliquot volumes of selected individual pesticide standards (Table 
25), then dilute to 25 mL with hexane as shown in Table 34. 

Table 33. Table of pesticide linearity stock solution I. 



 

 

 

 

 

 

Table 34. Table of pesticide linearity stock solution II. 

Working Mixtures 

Instructions: Perform serial dilutions of Pesticide Linearity Stock Solutions I & II (Tables 35 & 36) with hexane 
as shown in Tables 35 & 36.  Each dilution is done separately. 

Table 35. Table of Pesticide Linearity I working standards. 

Table 36. Table of Pesticide Linearity II working standards. 



 

 

 

Table 37. Concentration of pesticide compounds in the Pesticide Linearity I working mixtures. 

Table 38. Concentration of pesticide compounds in the Pesticide Linearity II working mixtures. 

Pesticide IDL Standard 

Stock Mixtures 

Instructions: Two separate standards are used to prepare pesticide IDL solutions.   

Stock IDL Standard I: Mix the indicated aliquot volumes of selected pesticides stock solutions (Table 25) as 
shown in Table 39 and dilute to 50 mL in hexane.  



Stock IDL Standard II: Mix the indicated aliquot volumes of selected pesticides stock solutions (Table 25) as 
shown in Table 40 and dilute to 50 mL in hexane.   

Table 39. Table of Pesticide Stock IDL Standard I mixture. 

 

 

 

 

 

Table 40. Table of Pesticide Stock IDL Standard II mixture. 

Working Mixture 

Instructions: Mix the indicated aliquot volumes of Pesticide Stock IDL Standards I & II (Tables 39 and 40) and 
PCB-155 and -65 standards (Table 6) as shown in Table 41 and dilute to 50 mL in hexane. 

Table 41. Table of the Pesticide IDL working standard mixture. 



 

Table 42. Levels of individual Pesticide compounds in the Pest IDL working standard. 

 

PAH Standards 
PAH Custom and individual stock standards 

Table 43. PAH Custom and individual stock standards. 

 

Table 44. Table of PAHs and their concentrations in S-8206B and PAH Mixture custom stock solutions. 

 



 

PAH Internal Standard 

Stock Mixture 

Instructions: Mix indicated aliquot volumes of stock d12-Perylene, d12-Benz[a]anthracene, d10-Anthracene 
standards as shown in Table 45 and dilute to 50 mL in hexane. 

Table 45. Table of PAH Internal Standard Stock mixture. 

 

Working Mixture 

Instructions: Dilute 10 mL of stock PAH Internal Standard solution (Tables 44) in 50 mL of hexane as shown in 
Table 46. 

Table 46. Table of PAH Internal Standard Working mixture. 

 

PAH Surrogate Recovery Standard (SS) 

Stock Mixture 

Instructions: Mix indicated aliquot volumes of stock d10-Phenathrene and d10-Pyrene as shown in Table 47 and 
dilute to 50 mL in hexane.    



Table 47. Table of PAH Surrogate Recovery Standard Stock mixture. 

 

Working Mixture 

Instructions: Dilute 10 mL of the stock PAH Surrogate Recovery Stock mixture (Table 46) in 50 mL of hexane 
as shown in Table 48. 

Table 48. Table of PAH Surrogate Recovery Standard working mixture. 

 

PAH Calibration Standard 

Instructions: Mix the indicated aliquot volumes of PAH matrix spike (Table 54), PAH IS Stock mix (Table 45), 
and PAH SS Stock mix (Tables 47) as shown in Table 49 and dilute to 50 mL in hexane. 

Table 49. Table of the PAH Calibration Standard 

 



 

PAH Common Reference Standard 

Stock Mixtures 

Instructions: Two separate standards are prepared for checking instrument PAH calibration. 

PAH CRS (QAQC) Stock: Dilute 1.0 mL of stock S-8206B standard to 50 mL in hexane as shown in Table 50. 

Retene CRS Stock: Dilute 1.0 mL of stock H-250S to 50 mL of hexane as shown in Table 51. 

Table 50. Table of PAH CRS (QAQC) Stock mixture. 

 

Table 51. Table of Retene CRS Stock mixture. 

 

Working Mixtures 

Instructions: Two separate standards are prepared. 

PAH Combined Reference Standard: Mix the indicated aliquot volumes of PAH Common Reference Standard 
(QA/QC) (Table 50), Retene CRS Stock (Table 51), PAH IS Stock (Table 45), and PAH SS Stock (Table 47) and 
dilute to 50 mL in hexane as shown in Table 52. 

Retene CRS: Mix the indicated aliquot volumes of Retene CRS Stock (Table 51), PAH IS Stock (Table 45), and 
PAH SS Stock (Table 47) and dilute to 50 mL with hexane as shown in Table 53.   

Table 52. Table of PAH Combined Common Reference Standard. 

 



 

Table 53. Table of Retene Common Reference Standard. 

 

Matrix Spike 

Stock Mixture 

Instructions: Mix indicated aliquot volumes of stock PAH mixture (Table 44) and selected individual PAHs 
(Table 43) as shown in Table 54 and dilute to 50 mL in hexane 

Table 54. Table of the PAH Matrix Spike stock solution. 

 



 

PAH Linearity Standards 

Instructions: Perform dilutions of the PAH Matrix Spike Recovery stock solution (Tables 54) as shown in Table 
55. Each dilution is done separately.  

Table 55.  Table of PAH Linearity Standards.   

 

Table 56. Concentrations of PAH compounds from the IADN annual reporting list in the various Linearity 
levels. 

 



 

PAH IDL Standard 

Instructions: Dilute PAH Matrix Spike Stock mixture (Table 54) and PAH IS Working (Table 46) as shown in 
Table 57. 

Table 57. Table of the working PAH IDL Standard. 

 



PBDE Standards 
Table 58. Table of PBDE/BFR stock mixture and individual standards. 

 

Table 59. Table of PBDE/BFR compounds and their concentrations in stock mixtures BDE-MXE, BFR-
PAH, S-21223, S-20375, and S20371 (µg/mL). 

 



 



 

Non-BDE Stock Standard 

Instructions: Mix indicated aliquot volumes of individual standards (Table 58) as shown in Table 60 and dilute to 
50 mL in hexane.    

Table 60. Table of Non-BDE Stock Solution 

 

PBDE Internal Standard 

Stock Mixture 

Instructions: Mix indicated aliquot volumes of stock BDE-118 and BDE-181 standards as shown in Table 61 and 
dilute to 50 mL in hexane.    

Table 61. Table of PBDE Internal Standard Stock mixture. 

 

Working Mixture 

Instructions: Dilute 10 mL of stock PBDE Internal Standard Stock mixture (Tables 61) to 50 mL with hexane as 
shown in Table 62. 

Table 62. Table of PBDE Internal Standard Working mixture. 

 

PBDE Surrogate Recovery Standard 

Stock Mixture 

Instructions: Mix indicated aliquot volumes of stock BDE-77, BDE-166 and 13C12-BDE-209 as shown in Table 
63 and dilute to 50 mL with hexane. 



Table 63. Table of PBDE Surrogate Recovery Standard Stock mixture. 

 

Working Mixture 

Instructions: Dilute 10 mL of the PBDE Surrogate Recovery Standard Stock mixture (Table 63) in 50 mL of 
hexane as shown in Table 64. 

Table 64. Table of PBDE Surrogate Recovery Standard Working mixture. 

 

PBDE/BFR Calibration Standard 

Working Mixture 

Instructions: Mix the indicated aliquot volumes of Non-BDE stock (Table 60), BFR-PAR (Table 59), PBDE IS 
Stock (Table 61), and PBDE SS Stock (Tables 63) as shown in Table 65 and dilute to 100 mL with hexane.  

Table 65. Table of working PBDE Calibration Standard mixture. 

 



 



Table 66. PBDE concentrations for compounds of the IADN annual reporting list in the PBDE Calibration 
Standard. 

 

PBDE Common Reference Standards 

Stock Mixtures 

Instructions: Two separate stocks are prepared to check the PBDE calibration. 

PBDE CRS1 Stock: Mix 1.0 mL aliquots of S-21223 and S-20375 (Table 59) as shown in Table 67 and dilute to 
10 mL with hexane. 

PBDE CRS2 Stock: Combine aliquots of PBDE IS Stock (Table 61), PBDE SS Stock (Table 63), and selected 
individual PBDE compounds (Table 58) as shown in Table 68 and dilute to 25 mL with hexane. 

Table 67. Table of PBDE CRS1 Stock. 

 



 

Table 68. Table of PBDE CRS2 Stock mixture. 

 

Working Mixtures 

Instructions: Two working mixtures are prepared from the two PBDE CRS Stocks. 

PBDE CRS1 Working: Combine aliquots of the PBDE CRS1 Stock (Table 67), Non-BDE Stock (Table 60), 
PBDE IS Stock (Table 61), and PBDE SS Stock (Table 63) as shown in Table 69 and dilute to 100 mL with 
hexane. 



PBDE CRS2 Working: Dilute the PBDE CRS2 Stock ten-fold as shown in Table 70. 

Table 69. Table of PBDE CRS1 working mixture. 

 



 

Table 70. Table of the PBDE CRS2 Working mixture. 

 

Table 71. Table of individual BFRs and their concentrations (ng/mL) from the annual IADN reporting list 
in the PBDE CRS1 and CRS2 working mixtures. 

 



Note: BDE-17 and BDE-28 have concentrations greater than their actual stock concentrations due to co-elutions 
with non-target BDE compounds. 

 

PBDE Matrix Spike 

Working Mixtures 

Instructions: Two PBDE matrix spike mixtures are prepared. 

PBDE MS Mix A: Combine indicated aliquots of the non-BDE stock (Table 60) and BDE-MXE (Table 59) 
mixtures as shown in Table 72 then dilute to 25 mL with hexane. 

PBDE MS Mix B: Combine indicated aliquots of selected individual PBDE standards (Table 58) as shown in 
Table 73, then dilute to 25 mL.  

Table 72. Table of the PBDE Matrix Spike Mix A working mixture. 

 



 

Table 73. Table of the PBDE Matrix Spike Mix B working mixture. 

 

PBDE Linearity Standard 

PBDE Linearity High Stock 

Instructions: Mix indicated aliquot volumes of Non-BDE stock (Tables 60), BFR-PAR (Tables 59), and the 
PBDE SS Stock mix (Table 63) as shown in Table 74 and dilute to 4 mL in hexane. 

Table 74. Table of the PBDE Linearity High Stock mixture. 

 



 

Working Mixtures 

Instructions: Perform dilution of the PBDE Linearity High Stock (Table 74) as shown in Table 75.  Each dilution 
is done separately. 

Table 75. Table of the various PBDE linearity levels. 

 



 

Table 76. Table of individual compound concentrations in the various PBDE Linearity levels. 

 

 



 

PBDE Instrument Detection Limit 

Stock Mixture 

Instructions: Dilute 50 µL of the PBDE High Linearity stock (Table 74) to 4.0 mL with hexane as shown in 
Table 77. 

Table 77. Table of the PBDE IDL Stock Mixture. 

 



 



 

Working Mixture 

Instructions: Combine aliquots of PBDE IDL Stock mixture (Table 77) and PBDE IS working mixtures as 
shown in Table 78. 

Table 78. Table of the PBDE IDL working mixture. 

 

Note: Occasionally multiple levels will need to be prepared to more accurately assess particular compounds 
given that this mixture has compounds over a range of concentrations. 

Table 79. Table of individual compound concentrations (ng/mL) from the IADN annual PBDE reporting 
list in the PBDE IDL working mixture. 

 

MATRIX SPIKE VIALS 

Instructions: Mix indicated volumes of the working Matrix Spike Recovery standards for PCBs (see Tables 15), 
Pesticides (see Tables 32), PAHs (see Tables 51), PBDEs (see Tables 76), OPEs, and β-HCH (see Tables 22) in a 
4 mL amber vial as shown in Table 82.  The MS vials are used for matrix spike experiments. 



Table 80. Table of MS vials. 

 

PFAS STANDARDS 
The following sections list PFAS standards, including the stock solutions and working solutions for calibration, 
common reference, surrogate, internal, matrix spike, linearity and instrument detection limit (IDL) standards used 
in the IADN Project. Due to possible sorption of PFAS to glassware, all the PFAS solutions should be 
prepared and stored in polypropylene plasticware. 

Stock Solutions 

Table 81. Table of PFAS individual stock standards and their concentrations. 

 



 

PFAS Intermediate Stock Solutions 

Instructions: Dilute the indicated volume of selected individual PFAS standard(s) to 10 mL in LC/MS methanol 
in a polypropylene volumetric flask as shown in Tables 82-88. 

Table 82. Table of ionic PFAS MIX A intermediate stock solution. 

 



Table 83. Table of ionic PFAS MIX B intermediate stock solution. 

 

Table 84. Table of ionic PFAS MIX C intermediate stock solution. 

 

Table 85. Table of ionic PFAS MIX D intermediate stock solution. 

 

Table 86. Table of ionic PFAS LC SS Mix 1 intermediate stock solution. 

 



Table 87. Table of ionic PFAS LC IS Mix intermediate stock solution. 

 

Table 88. Table of ionic PFAS CRS Stock solution. 

 

PFAS Mixture Solutions. 

Instructions: Mix/Dilute the indicated volume of selected individual PFAS standard(s) to 10 mL in LC/MS 
methanol in a polypropylene volumetric flask as shown in Table 89. 

Table 89. Table of the IADN iPFAS LC Mix 1 Stock. 

 

PFAS Internal Standard 

Instructions: Mix/Dilute the indicated volume of selected individual PFAS standard(s) to 10 mL in LC/MS 
methanol in a polypropylene volumetric flask as shown in Table 90. 

Table 90. Table of the working PFAS internal standard mixture. 

 

Table 91. Concentration for individual PFAS in the working PFAS internal standard mixture. 

 

PFAS Surrogate Recovery Standards 

Instructions: Mix/Dilute the indicated volume of selected individual PFAS standard(s) to 10 mL in LC/MS 
methanol in a polypropylene volumetric flask as shown in Table 92. 



Table 92. Table of the working PFAS surrogate standard mixture. 

 

Table 93. Concentrations for individual PFAS in working iPFAS SS mixture. 

 

PFAS Matrix Spike Recovery Standard 

Instructions:  Mix/Dilute the indicated volume of selected individual PFAS standard(s) to 10mL in LC/MS grade 
methanol in a polypropylene volumetric flask as shown in Table 94. 

Table 94. Table of the working PFAS matrix spike recovery standard. 

 

Table 95. Concentration for individual PFAS in the working matrix spike recovery standard. 

 



 

PFAS Common Calibration Standard 

Instructions:  First, mix the indicated aliquot volumes of selected PFAS mixture solutions together and dilute 
with LC/MS methanol in 25 mL volumetric flask as shown in Table 96 to make the solution for the preparation of 
low level (1-4) calibration. Mix indicated aliquot volumes of selected PFAS mixture solutions (Tables 89, 90 and 
92) together and dilute with LC/MS methanol in 10 mL volumetric flask as shown in Table 97. Concentrations of 
individual PFAS compounds in each calibration standard solution are listed in Table 98. 

Table 96. Table of mixture solution for the preparation of low level (1-4) calibration. 

 

Table 97. Table of PFAS common calibration standard levels. 

 

Table 98. Concentration (ng/mL) for individual PFAS compounds in iPFAS IADN common calibration 
standards. 

 



 

 

PFAS Common Reference Standard (CRS) 

Instructions: Mix indicated aliquot volumes of selected PFAS mixture solutions (see Tables 88, 90 and 92) 
together and dilute with LC/MS methanol in 10 mL volumetric flask as shown in Tables 99 & 100. 
Concentrations of individual PFAS compounds in each calibration standard solution are listed in Table 101. 

Table 99. Table of iPFAS High CRS. 



Table 100. Table of iPFAS Low CRS. 

 

Table 101. Concentrations (ng/mL) for individual PFAS compounds in two iPFAS IADN common 
reference standards (iPFAS low CRS and iPFAS high CRS). 

 

PFAS Linearity  Standards. 



Instructions: The linearity for instrumental responses of PFAS can be evaluated using the common calibration 
standards. The user runs four concentration levels and applies the option  to force” origin”.  

 

PFAS IDL Standard. 

Instructions: The IDL can be estimated using the lowest common calibration standard solution, iPFAS IADN Cal 
Lvl 1, as well as the equation below: 

𝐼𝐼𝐼𝐼𝐼𝐼 =
3 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑆𝑆𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 

 

where conccali represents the concentration of a PFAS in the lowest common calibration standard solution, SNRcali 
represents the corresponding signal-to-noise ratio and the constant “3” indicates that the levels generating peaks 
with a signal-to-noise ratio greater than 3 are above the IDL, and hence considered detected.  
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