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1.0 OBJECTIVE
To describe the procedure for the determination of organochlorine (OC) concentrations in sediment and tissue samples.

2.0 HEALTH AND SAFETY
Lab coat and safety glasses must be worn at all times.  Many chemicals utilized in this procedure create possible health risks.  Analysts performing this method should obtain and read the MSDSs available for all chemicals to be used.  Gases stored in cylinders under high pressure can be dangerous.  Only employees / students who are familiar with the appropriate procedures should change gas cylinders.

3.0 PERSONNEL/TRAINING/RESPONSIBILITIES
Any WSU employee/student familiar with the equipment, laboratory techniques, and trained in this and referenced SOP=s may perform this procedure.  Before analyzing samples by this method, each analyst should prepare a dilution series at a minimum of three levels and analyze it as a calibration curve to demonstrate their ability to interpret chromatograms and extrapolate the identity and concentration of unknowns against a standard curve.

4.0 REQUIRED AND RECOMMENDED MATERIALS
· Acetone

· Methylene Chloride

· Hexane

· Appropriate standards

· Gastight syringes

· Fluorinated wash bottles

· Pasture pipettes

· GC vials

· Gas Chromatograph

· Capillary GC column with appropriate bonded phase

· Carrier and makeup gasses for GC

5.0 PROCEDURE

5.1 Preparing the GC

5.1.1. Refer to WSU-ETCF/SOP 300-06-01 for specific instructions on preparation of the GC.

5.2 Making a new calibration curve using an internal standard (IS)

5.2.1. Whether one is making a three point or five point calibration, the IS compound (i.e. tetrachloromethylxylene, TCMX) should be the same concentration in all standard solutions.

5.2.2. The calibration standards are then run on the GC using an appropriate column and temperature program.

5.2.3. After the standards have been run, load the data file and assure that all peaks of interest have been identified correctly.  If there are many compounds, the individual compounds might need to be run individually to determine retention times.

5.2.4. Go to the Calibration menu and select calibration table.  When the table comes up, input the retention times and compound names.  For the internal standard compound (i.e. TCMX), check the box that says Istd. There is also a box that says Ref, this designates a time reference compound.  If this box is checked, the method will adjust retention times of all compounds based on the internal standard.

Note: When you designate the IS, it will ask for a number (i.e. 1) and for each compound it will ask what IS to calibrate from.  If only one IS is used, they will all be 1.

5.2.5. Load the low standard and assure that all peaks of interest have been identified correctly.

5.2.6. Go to the Calibration menu and select calibrate/Recalibrate.  Check the box that says Add level and designate a number for the level (i.e. 1=low, 2=mid, etc.).

5.2.7. Repeat this process for all calibration levels.

5.3 Recalibrating an existing method

5.3.1. Run your calibration standards using the appropriate method.

5.3.2. Load the data file for one of the standards and assure that all peaks of interest have been identified correctly.

5.3.3. Go to the Calibration menu and select calibrate/Recalibrate.  Check the box that says Replace, and put in the appropriate standard level (i.e. 1=low, 2=mid, etc.)

5.3.4. Repeat this process for all calibration levels.

5.4 Quality Control

5.4.1. When using an IS, the unknown concentration of analytes is calculated using a response factor (RF).  The calculations are as follows:

5.4.1.1. RFs are calculated using the formula:

(area analyte / area IS) * (amount IS / amount analyte)

the RF is calculated for each calibration level and then an average RF

is used to calculate unknowns.

5.4.1.2. The unknown concentration is calculated by the formula:

[(area analyte / area IS) * (amount IS / Avg. RF)] / weight of original sample

5.4.1.3. Note: all of these calculations are done automatically by the software.

5.4.2. Every five to ten samples, one should have a Continuing Calibration Verification (CCV) standard (the mid level standard of the calibration curve).  After a run of samples is complete, update the calibration and quantitate the CCVs using your calibration table.  The reported amounts should be ( 20 to 30% of the actual concentration.

5.4.3. If the CCV does not pass, one will need to re-run the samples that are not bracketed by two passing CCV’s.  The most common reason for a CCV not passing is a dirty injection port.  Clean the injection port and try again.

5.5 Example

5.5.1. Refer to appendix 1 for the data used in these calculations.  We will calculate RFs for the compound gamma-Chlordane.

5.5.2. Low Standard.  The area for TCMX and gamma-Chlordane respectively are 2170.8 and 395.3 and the amounts are 0.05 ng and 0.01 ng.  (Note: these amounts are the known amounts from the standards we made up.)  Therefore the RF is: (395.3 / 2170.8) * (0.05 / 0.01) = 0.91

5.5.3. Mid Standard.  The area for TCMX and gamma-Chlordane respectively are 2025.4 and 2472.9 and the amounts are 0.05 ng and 0.05 ng.  (Note: these amounts are the known amounts from the standards we made up.)  Therefore the RF is: (2472.9 / 2025.4) * (0.05 / 0.05) = 1.22

5.5.3. High Standard.  The area for TCMX and gamma-Chlordane respectively are 2251.3 and 5750.1 and the amounts are 0.05 ng and 0.1 ng.  (Note: these amounts are the known amounts from the standards we made up.)  Therefore the RF is: (5750.1 / 2251.3) * (0.05 / 0.1) = 1.27

5.5.4. Average response factor = 1.13 (You do the math).

5.5.5. Calculation of unknown concentration.  The area for TCMX and gamma-Chlordane respectively are 5336.8 and 2746.1 and the amount for TCMX is 100 ng.  (Note: this amount is the amount that was spiked into the final extract before analysis)  Therefore the concentration is calculated as follows: amount = (2746.1 / 5336.8) * (100 / 1.13) = 45.5 ng.  This amount is then divided by the mass of the original sample (dry weight, lipid weight, etc.) to get the concentration in the sample.

5.6 Appendix 1 follows

