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Soil Gas Sampling Protocol Submissions

This document provides guidance for anyone wishing to submit a soil gas pre-sampling protocol for Department review.  While the Department cannot require the submission of a pre-sampling protocol it is strongly recommended as the topic of soil gas sampling can be quite complex.  Additionally, the Department is under no obligation to accept the results of a soil gas sampling event for which improper or unaccepted methods were employed.

This guidance does not address the issues in making the decision to conduct soil gas sampling.  The steps to arrive at this decision are outlined in the Department’s Vapor Intrusion policy’s decision matrices (Figures 1 and 2).  Rather, this guidance addresses the steps to be taken by the responsible party (or their designated consultant) once the decision has been made to conduct soil gas sampling.  

In order for the Department to fully understand the steps the responsible party intends to take in order to sample soil gas, the responsible party should submit a soil gas pre-sampling protocol which addresses both sampling and well installation.  This protocol should be submitted to the Department for review and comment prior to the actual sampling taking place.  The responsible party should submit the protocol at least 30 days in advance of the anticipated test date to allow the Department adequate review time.  

Well Installation

Several different types of soil gas wells exist.  It is beyond the scope of this guidance to address all well types; however, a description of the well construction should be part of the protocol.  A cross-sectional drawing of the well would be helpful.  

In general, soil gas sampling wells must be deep enough so as to prevent the infiltration of ambient air, but at the same time must be above the capillary fringe so as to prevent the infiltration of groundwater into the well.  Typically, wells at least 5 feet deep help to minimize the infiltration of any ambient air.  Depending upon the groundwater level the well depth may need to be less than 5 feet.  This may be acceptable as long as ambient air is kept out of the well.  One way of checking for ambient air in a well is to sample the well with an oxygen meter.   

If groundwater infiltrates a well it is unacceptable for use in a soil gas sampling event.  Each well should be checked for the presence of groundwater prior to sampling.

Untestable Locations.  Due to possible site-specific problems, certain sites may not be testable.  Should the initial survey of a site indicate that sampling of the soil gas is just not practicable, please consult with the Regional Department case manager for the site for further guidance.

Sampling Specifics

In addition to well installation, the protocol should also address the sampling methods/procedures proposed to be used.  At a minimum, the protocol should address the following:

· anticipated dates and times of sampling

· exact, specific location(s) of sample point(s); a labeled site map would be helpful

· duration and frequency of sampling

· identification of all equipment to be used in the sampling

· the specific EPA reference test method (e.g., TO-15) to be used

· any deviations from the procedures outlined in the specified method

· if using a method other than an EPA reference test method, the rationale behind the use of this method

· all field and laboratory QA/QC checks to be employed

· identification of the entity that will be conducting the sampling

· identification of the PA registered lab that will be analyzing the collected gas samples

Department Review

Once the Department has reviewed the protocol the Department will send a letter to the responsible party or its contractor addressing the acceptability of the contents of the protocol.  Should the Department find the protocol acceptable the letter will convey this along with any additional recommendations.   Should the Department find the protocol unacceptable, a letter will still be sent which details any deficiencies.  An opportunity for resubmission of the protocol will be offered along with any additional recommendations.  

A Few Specifics Concerning Soil Gas Sampling

Based on Department experience, the following specific items should be taken into consideration in preparing for a soil gas sampling event:

· A minimum of two sampling events should be conducted per sampling location.  Each event should be conducted in the winter/early spring season unless justification can be provided otherwise.  Each event should be at least two weeks apart.

· For sampling methods utilizing evacuated canisters (e.g., EPA reference test method TO-15), the protocol should indicate the canister size.

· For methods which utilize adsorptive media, breakthrough of the media must be addressed.  Generally, breakthrough of the adsorptive sampling media negates the test results unless a secondary, in-line adsorptive media is used and accounted for.

· Laboratory results reported in volumetric concentrations (e.g., parts per billion by volume, or ppbv) must also be reported in units of mg/m3.  In order for the conversion of these units to be accurate to the site, the soil temperature should be accounted for.

· Each sampling event must have at least one field blank and one duplicate sample taken, analyzed, and reported.  These additional samples are required to meet the Department’s minimum quality control requirements.  Typically, one field blank and one duplicate sample is required for every 10 soil gas wells sampled.

· Any anticipated laboratory checks for precision, accuracy, or bias (e.g., method blank, matrix spikes, etc.) should also be addressed in the protocol.  

· All sampling equipment should be properly decontaminated, calibrated, and leak checked prior to use.

· In general, any sampling/analytical method proposed for a sampling event must provide a detection limit which is equal to or lower than one hundred times (100x) the medium specific concentrations for indoor air quality, or MSCIAQ’s, as specified in Table 3 of the Department’s Vapor Intrusion policy.  This can be an issue for some adsorptive methods that use a low volume of sample air.

· Methods relying on flame ionization detection, or FID, analytical methods are generally unacceptable for indoor air sampling as the detection limits for these methods are generally higher than the MSCIAQ’s noted above.

· While the present Vapor Intrusion policy recommends EPA reference test method TO-13A for semivolitile organic compounds, this method is unacceptable for soil gas sampling due to the high volumes of sample required as per the method literature.

· All tubing used in soil gas sampling should be composed of either stainless steel or Teflon.

· For evacuated canister methods, canister vacuum must be recorded at the beginning and upon completion of the sampling event.  A vacuum must be maintained within the canister at the end of the sampling period.  The analytical results of any canister that is allowed to reach ambient pressure cannot be accepted.

· Naphthalene cannot be analyzed via EPA reference test method TO-15.  Please consult with your laboratory as to an appropriate method.

· The rate of soil gas extraction can vary from site to site.  In general, the rate must be slow enough to ensure that ambient air is not being drawn into the well nor contaminants being stripped off the surrounding soils.  Conversely, the rate must be fast enough to meet the minimum sample volume requirements for the testing method.  Please consult with your lab on this issue.

· Prior to sampling, each well must be purged.  Typically, a well is purged of three times its volume prior to taking the actual sample.

· For the site scenario where a basement is within the groundwater table (i.e., the groundwater is in direct contact with the basement’s walls and/or floor) soil gas sampling would not be an acceptable method of verifying vapor intrusion.  Indoor air sampling would be more appropriate.

Updates/Contacts

This guidance should be considered a work in progress.  It will be expanded/amended as the Department gains additional expertise with respect to soil gas sampling.  Please contact the Regional Office for the latest version of this document.  

Any questions relating to the submission of a pre-sampling protocol or soil gas sampling in general can be referred to the Regional Department case manager for the site.

