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The use of GC/MS/MS platforms has been accepted as an alternate testing 

procedure by USEPA for analyzing polychlorinated dioxin and furans in 

wastewater, soil, and biotas. 

The use of a GC/MS/MS allows labs to analyze samples offering versatility, 

robustness, reliability and familiarity to environmental lab. 

Magnetic Sector systems are very costly and require significant expertise in 

maintenance and operation. As a greater number of GC/MS/MS systems are 

installed in Analytical Laboratories the capacity for analyzing dioxins and PCBs has 

increased exponentially. 

The quantification and reporting needs for these compounds can be complex. This 

presentation focuses on the tools needed for reporting this data. 
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The question is how we are currently reporting data and how can we 

improve that process.

 Large laboratories historically incorporate a LIMS system to generate 

reports. Smaller labs traditionally create reports in Excel or similar. 

Working with several laboratories we have designed a series of reports to 

help improve & streamline this process. This approach gives the bench 

chemist & lab manager the ability to generate repots in real time enabling 

them to make several critical decisions. 
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1. Are dilutions necessary?

2. Does the sample require re-extraction? 

3. Does the sample need to be re-injected? 

4. Are there Diphenyl Ethers present?

5. What are the Estimated Maximum Possible Concentrations?

6. What is the total Toxic Equivalency of the sample?

7. Does the sample meet all the QA/QC requirements?
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Calibration RRF AVG RRF

Required Reports Dioxins

August 1, 20246



Continuing Calibration
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Surrogate Recovery
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Matrix Spike Recovery Report
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LCS  and LCSD
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Window Defining Mix
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Failure Codes: "RT"-- Quantifier RT out of range

"SN"-- Quantifier or Qualifier Signal To Noise Ratio low;

 "NQ"-- Qualifier not found; "QRT"-- Qualifier RT out of range;

 "QR"-- Qualifier Ratio out of range; "DPE"-- DPE interference;

 "T"--Target; 

"L"--Below LOQ/LOD/MDL
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Failure Codes: "RT"-- Quantifier RT out of range

"SN"-- Quantifier or Qualifier Signal To Noise Ratio low;

 "NQ"-- Qualifier not found; "QRT"-- Qualifier RT out of range;

 "QR"-- Qualifier Ratio out of range; "DPE"-- DPE interference;

 "T"--Target; 

"L"--Below LOQ/LOD/MDL
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Failure Codes: "RT"-- Quantifier RT out of range

"SN"-- Quantifier or Qualifier Signal To Noise Ratio low;

 "NQ"-- Qualifier not found; "QRT"-- Qualifier RT out of range;

 "QR"-- Qualifier Ratio out of range; "DPE"-- DPE interference;

 "T"--Target; 

"L"--Below LOQ/LOD/MDL
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Sample Report Blank
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Failure Codes: "RT"-- Quantifier RT out of range

"SN"-- Quantifier or Qualifier Signal To Noise Ratio low;

 "NQ"-- Qualifier not found; "QRT"-- Qualifier RT out of range;

 "QR"-- Qualifier Ratio out of range; "DPE"-- DPE interference;

 "T"--Target; 

"L"--Below LOQ/LOD/MDL



Window Defining Mix
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Calibration Standard
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Part I: Installation instructions:

Link to the package installation file Dioxin_Environment.msi

Download the installation file and install it on your computer.

(Prerequisite: MH Quant 12.0 or later need to be installed already)

After successful installation, you will see the following icon on the 

desktop 

Location of installed files  Quant DA method

https://agilent-my.sharepoint.com/:u:/r/personal/negar_rajabi_agilent_com/Documents/Dioxin%20data-BV%20Oct%202023/DioxinPackageInstallation/Dioxin_Environment.msi?csf=1&web=1&e=CoiPKE
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Script for unknown isomers summation UnknownsSum.py

Report templates specially designed for Dioxin Environment
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Customized UI for the Dioxin Environment workflow

Customized default columns

Customized column headers

Customized button for quick access to the UnknownsSum.py script
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Part II: Steps for analysis and report

Create a new batch, load the Dioxin.m and make necessary adjustment to the 

method.

Apply method to the batch and analyze.

Click the “Unknown Sum” button to run the script Save batch and generate reports



Sample
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FAQ about script:

How does the Unknown Sum script work?

For any “total” compound (identified by the keyword “Total” in the compound name), the 

EIC usually looks like the following

In Quant UI, green represents primary peak and yellow represents alternative peaks.
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For unknowns total, the color doesn’t have any meaning, every peak are treated equally in the 

script. When the script is run after analyzing the whole batch, for each total compound, the 

script loops through all peaks, and checks the following criteria to determine if it’s a qualified 

isomer:

1a) RT of the peak (check if it is overlapping with RT of any calibrated target compound, <0.004 

min is the threshold by default)

 

1b) RT of the qualifier peak (check if it coelutes with the quantifier peak, <0.0333 min is the 

threshold by default)

1c) S/N of both quantifier peak and qualifier peak (>2.5 is the default threshold, S/N outlier limit 

set up in the Quant method will override 

1d) Qualifier ratio (use Relative Response and Uncertainty in the Quant method as expected 

ratio and threshold)
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If enabled (change the constant on the top of the script DPE_INTERFERENCE_REMOVAL = False to 
DPE_INTERFERENCE_REMOVAL = True )

The script will also check if the isomer peak is interfered by a DPE compound, the DPE peak is considered real 
if its S/N>2.5, Area > 10% of the native peak area, and if the RT difference between the DPE peak and the 
isomer peak is <0.0333 min, the isomer peak is determined as interfered by a DPE compound and hence non-
qualified.

1f) If enabled ( change constant on the top of the script EXCLUDE_LOD/EXCLUDE_LOQ/EXCLUDE_MDL to 
True) and have corresponding LOD/LOQ/MDL outlier limit set up in the Quant method, the script will also 
check if the calculated concentration of each isomer peak is below LOD/LOQ/MDL, and if yes, the isomer 
peak is considered as non-qualified).
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 How to change the peak qualification criteria values?

The constants described above are listed on the top of the UnknownsSum.py (see below for the screenshot), 

User may use Notepad to open it and adjust the values. 

Some criteria are controlled by the corresponding outlier limit as described in the comments of the code. 



EMPC Report
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Level 4 Reporting 
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While not Covered During this presentation I have attached the reports needed for Level Four reporting using 

Masshunter Quant software. 
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Example of Level 4 Reporting

 Based on ISO/IEC 17025:2017(E)  

NELAC Institute (TNI) Standards Volume 1, Sept 2009 

DOD Quality Systems Manual version 5.4 2001

 Department of Defense (DoD) Department of Energy 

(DOE) Consolidated Quality Systems Manual (QSM) for 

Environmental Laboratories 



1. Instrument Tunning and Calibration 

2. DFTPP or BFB Tuning

3. Sequence Run Log 

4. Initial Calibration

5. Second Source Calibration

6. Continuing Calibration

7. Internal Standards Area and Retention Time Surrogate Recovery

8. Laboratory Controls and Laboratory Duplicate Control Sample 

9. Matrix Spike and Matrix Spike Duplicate

10. System Blank

11. Method Blank 

12. Manual Integrations

13. Raw Data

14. Dilutions
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Initial System Tuning
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Initial System Tuning
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Initial System Tuning



August 1, 202438

Initial System Tuning
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Analytical Sequence
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Tuning Criteria 
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Initial Calibration Summary 
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Initial Calibration Detailed
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Second Source or Continuing Calibration 
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Internal Standard and Surrogate Report
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LCS and LCSD Report 
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Matrix Spike and Spike Duplicate
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Method Blank 
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Sample Summary Report
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MDL Report



On the upper tool bar go to:

Tools

Actions

Replicate injections MDL LOD 

LOQ

At the bottom of the table 

Select All

Set MDL

Set LOD

Set LOQ
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Raw Data



Chang the Total Amount to that 

the method call out to be 

extracted. 

In Amount set the Amount the 

chemist extracted

The final concentration now 

shows the corrected amount 

based on the two weights

 Explanation: 
We utilize other applications to perform calculations only to 
enter them into MassHunter. Time is lost during data 
processing, and validation steps due to this. The dilution factor 
column for soil batches is a prime example; 
When calculating dilution factor, we use the formula: 
DF = Final weight / Initial weight 
All the client samples have different initial weights, so we enter 
them into Microsoft Excel to calculate the dilution factor. We 
then copy it from Excel and paste it into MassHunter. However, 
we already enter initial weight into a User Defined column for 
reporting purposes (
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Diluted amount and recalculated amount



August 1, 202454

Manual Integration Before and After 

The Red line Below the Green integrated peaks show where the data system set the 

integration. The annotation gives a reason for the annotation and the reviewers 

initials . 
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