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The DTSC released the new "Advisory-Active Soil Gas Investigations" on April 2012.  In the Advisory they discuss some of the issues with measuring naphthalene in air and soil gas samples.  Naphthalene has always been considered to have borderline volatility. It can be successfully measured in the SUMMA canister, but the reproducibility of the measurement is higher then other compounds.  EAS has been measuring naphthalene from SUMMA canisters for about 15 years, and we are familiar with the calibration, blanking, and stability issues in the canisters.   There are three methods for naphthalene and the advantages and disadvantages are explained in the discussion below.

EPA TO-15 Canister Method

EPA TO-15 is probably the best method for measuring naphthalene along with other VOC’s. The requirements for measuring naphthalene using EPA TO-15 are that the laboratory needs to have experience with naphthalene, needs to be able to prepare reproducible calibrations, and needs to make sure that there is no naphthalene contamination in the system.    The disadvantage of using the canister is that DTSC now requires more extensive validation of the naphthalene method and wants it to be included in the reports.  The requirements for the validation are vague in the document so the acceptability may depend to the person reviewing the data.

The stability of the naphthalene in canisters can be improved by spiking a small amount of water into the canister before they are sent to the field.  Be sure to notify the laboratory if you want to measure naphthalene so the canisters and analytical system can be properly prepared.

EPA TO-17 Sorbent Cartridge

 

Naphthalene has always been considered to have borderline volatility and while it can be successfully measured in the SUMMA canister, the DTSC in the 2012 Advisory highly recommends using EPA Method TO-17 with a Tenax sorbent tube. Since this is the preferred method no stability studies are necessary, just the normal laboratory QC.  The main disadvantage with EPA TO-17 is that if high levels of naphthalene are present the result could be outside the calibration curve requiring the data to be flagged.  This is less of a problem for naphthalene then other VOC’s and can be avoided by either collecting two tubes at different volumes (for example:  one at a volume of 1000 ml and one at 100 ml), or by having the laboratory use a thermal desorber with a splitter tube so that 10% of the sample can be collected on a backup tube during the desorption process.  

It is not recommended to collect benzene and naphthalene on the Tenax adsorbent because potential breakthrough of the benzene at the volumes necessary to get low detection limits for naphthalene.  There are other sorbent materials that might be used for this application.  The recommended maximum sampling rate is 50 ml/min, and the Advisory recommends measuring the vacuum on the probe to be sure it remains less then 100 inches of water.  This measurement requires a special vacuum gauge that will measure inches of water.

EPA TO-13 PUF/XAD Cartridge

EPA TO-13 is the specified method for collecting and measuring naphthalene and uses a PUF/XAD-2 Cartridge. The cartridge is either available in a high volume configuration for ambient air sampling at 250 L/min, and a low volume cartridge for sampling at 1 to 4 L/min.  The TO-13 method is difficult to apply to soil gas because of the volume of sample that needs to be collected and is not recommended by DTSC because there are questions about the collection efficiency of the PUF/XAD cartridge for naphthalene because of its volatility.  
Some projects may require the collection of other PAH compounds besides naphthalene, and depending of the compounds of interest EPA TO-17 or EPA TO-13 may have to be used.  Some of the higher volatility PAH’s can be collected and analyzed by EPA TO-17 along with the naphthalene.  

For ambient air collections of PAH compounds the preferred method is EPA TO-13 because of the low detection limits.  Samples are collected using a high volume sampler for 8 to 24 hours at a flow rate of 250 Liters/min.  
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