BMI Common Areas, Clark County, Nevada

Appendix A
BRC Field Sampling and Standard Operating Procedures
December 2009

Appendix A-4
Response to NDEP Comments on SOP-16 Flux Chamber Source Testing
dated July 26, 2006

Section 1.0 - Introduction

The SOP does not address how the data will be applied in the post-remediation health risk assessment (HRA).  It would be useful for all parties to document (in this SOP or in Chapter 9 of the Closure Plan) how the flux chamber data (VOCs and radon) will be used in the HRA.

Response: VOC and radon flux data collected from the site under current, pre-remediation conditions, provides baseline air pathway analysis data useful for predicting exposure from site contamination to receptors prior to remediation (i.e., surface emissions and transport via ambient air to receptors on site or off site), or to receptors in structures on site without remediation.  In other words, these data, with the exception of exposure scenarios that include baseline site conditions or no-action alternatives, are not useful for the post-remediation HRA.  For instance, if there is an area of the site where the no action alternative is selected, then these present site conditions data or baseline assessment data are directly applicable to estimating exposure, such as vapor intrusion into future buildings.  But if an area of the site is identified for a remedial action, then the baseline flux data collected in this investigation will have no application for the post-remediation HRA, and post remediation flux data will have to be collected after the selected remedial action is completed.  This information has been added to Section 1.
Section 2 – Project Description

Page 2, last paragraph – “There is no data available that might be used to direct the selection of test locations for radon testing other than potential effluent disposal information.”  Soil matrix data and groundwater data should be used to guide flux chamber sample locations for radon.

Response: Originally, the concern for actual radon exposure was low and the radon testing was offered at the selected VOC test locations for radon flux screening at collocated screening locations.  Static headspace samplers are going to be used for this purpose, and there is really no scientific reason for co-locating the radon sampling activities.  Given this request, the radionuclide soil data will be reviewed and unique test locations for radon screening will be identified.  The radon test locations will be provided in the Field Sampling Plan (FSP).  The SOP has been modified accordingly.
The text indicates that VOC flux data will be used to assess/identify radon flux locations.  Please clarify the intent and/or provide rationale that VOCs and radon in subsurface sources are likely to be co-located.

Response: As stated above, the reason for co-locating radon and VOC test locations were for sampling convenience given that the radon sampling activity was considered a screening-level exercise.  New radon test locations will be presented in the FSP for both static and dynamic flux chamber testing which are based on the radionuclide data base.  The text has been changed accordingly.
Page 4, Item Number 3. –  Please provide further information (including reference citations) regarding the role of the “other” flux chamber studies that have been conducted that will be “directly” comparable to the data collected.

Response: 
1) Case Study in USEPA User’s Guide; Section 4

2) See list below.

Note that the intent of this comment was to say that flux data collected by the USEPA flux chamber technology can be used in a similar fashion to other collected data, and can be used to compare site specific data from one site to another, if that meets the needs of the program.  For instance, this may be of use in assessing potential remedial options.  The list of references below with annotation provides information on a case study basis that may be of interest.  A similar comment to this effect has been added to Section 2.

Schmidt, CE, “Evaluating Direct Measurement Approaches Used for Assessing Potential Air Pathway Impacts to Occupants in Structures Over Subsurface Sources”, AWMA Symposium on Air Quality Measurement Methods and Technology, San Francisco, California, April, 2005.

This work demonstrates the utility of applying the EPA multi-tiered assessment approach; Tier III technologies show that the Tier II assessment using soil gas and predictive modeling demonstrated an incomplete pathway.

Stelljes, Mark, CE Schmidt, “Assessing Potential Air Pathway Impacts to Occupants of Future Structures in Cold Climates Using Predictive Modeling and Surface Flux Measurements on Undeveloped Sites”, AWMA Symposium on Air Quality Measurement Methods and Technology, San Francisco, California, April, 2005.

A case study is presented where an APA was conducted in a cold climate region prior to the construction of building on a site with a contaminated groundwater plume.
Leet, R. CE Schmidt, “Case Study- Tier 3 Assessments of Potential Risks to Occupants of an Office Building Over a Groundwater Contaminated Plume Via the Indoor Air Pathway,” Paper No. 455, Proceedings of the 97th Annual Meeting of the Air and Waste Management Association, Indianapolis, Indiana, June, 2004.

This paper reports the use of Tier III APA data for assessing exposure via soil gas to occupants in a structure over a contaminated groundwater plume. 
Babyak, A., CE Schmidt, “Using EPA’s Dynamic Flux Chamber to Measure Vapor Flux from Subsurface Sources, Dealing with Regulatory Buy-In: Two Case Examples in California,” Paper No. 219, Proceedings of the 97th Annual Meeting of the Air and Waste Management Association, Indianapolis, Indiana, June, 2004.

This paper presents two case studies where an APA was performed to define vapor intrusion from gasoline station sites.

Schmidt, CE. A. Babyak, “Comparison of Static Chamber and Dynamic Chamber Technology for Assessing Infiltration of Soil Gas into Structures,” Paper No. 277, Proceedings of the 97th Annual Meeting of the Air and Waste Management Association, Indianapolis, Indiana, June, 2004.

This paper is a technical discussion that compares the utility of static and dynamic flux chambers for assessing vapor intrusion.

Kick, R., CE Schmidt, JD McDermott , “Case Study- Assessing Potential Air Pathway Exposure to Occupants in Structures Over Groundwater Impacted by Volatile Organic Compounds Using Environmental Data Collected on Public and Private Property,” Paper No. 279, Proceedings of the 97th Annual Meeting of the Air and Waste Management Association, Indianapolis, Indiana, June, 2004.
This paper describes an APA conducted in a neighborhood over a contaminated groundwater plume.

Richter, Rich, Schmidt, C.E., “Assessing Realistic Risk to Indoor Occupants from Subsurface VOC Contamination,” Paper No. 69, Air and Waste Management Association Symposium on Air Quality Measurement Methods and Technology, San Francisco, California, November 13-15, 2002.

This paper is a case study where an APA was performed in order to evaluate the potential health risk to residents in a housing complex over gasoline plume in groundwater.

Boehnker, David, John Tiffany, Schmidt, C.E., “Estimating Exposure to Residents With Basements Using Measured Surface and Subsurface Flux Data,” Paper No. 67, Air and Waste Management Association Symposium on Air Quality Measurement Methods and Technology, San Francisco, California, November 13-15, 2002.

This paper presents an APA was designed and conducted to assess potential impact to occupants in structures with basements over a subsurface source, without testing in the structures.
Bejorklund, Brian, Schmidt, C.E., Robin Streeter, “Air Pathway Analysis Characterizing Potential Exposure from a Dissolved-Phase Groundwater Plume using Direct Flux Measurement,” Paper No. 64, Air and Waste Management Association Symposium on Air Quality Measurement Methods and Technology, San Francisco, California, November 13-15, 2002.

A case study is presented where an APA is conducted in a neighborhood located over a contaminated groundwater plume.
Schmidt, C.E., Teri Copeland, Jim Van de Water, Michael Manning, “Predicting Potential Exposure fro the Occupants in Future Buildings Using Direct Measurement and Predictive Modeling Techniques,” Paper No. 43141, 95th Annual Meeting of the Air and Waste Management Association, Baltimore, MD, June, 2002.

This paper presents the work that can be performed for assessing the exposure to occupants’ in the future building scenario using APA.
Schmidt, C.E., Jared Rubin, Indoor Infiltration Assessments of VOCs from Contaminated Groundwater Using the US EPA Flux Chamber, Paper No. 446, 93rd Annual Meeting of the Air and Waste Management Association, Salt Lake City, Utah, June, 2000.

This paper is a case study reporting an APA applied to a regional contaminated groundwater plume for exposure assessment purposes.
Schmidt, C.E., et. al., “Comparison of Measured Versus Modeled Surface Flux of VOCs from Contaminated Groundwater, Paper No. 447, 93rd Annual Meeting of the Air and Waste Management Association, Salt Lake City, Utah, June, 2000.

This paper compares measured to modeled flux rate data for a subsurface source.

Schmidt, C.E., Teri Copeland, Rich Pesin, "Comparison of Measured and Modeled Emissions from Subsurface Contamination at an Industrial Site in a Residential Neighborhood", 98-WPC.01, 91th Annual Meeting of the Air and Waste Management Associa​tion, San Diego, California, June, 1998.

This paper compares measured to modeled flux rate data for a subsurface source.
Schmidt, C.E., T.F. Zdeb, "Direct Measurement of Indoor Infiltration Using the US EPA Flux Chamber and Dispersion Modeling", 98-TA9C.01, 91th Annual Meeting of the Air and Waste Management Associa​tion, San Diego, California, June, 1998.

This paper describes a comprehensive site assessment where the USEPA flux chamber technology was used to assess vapor intrusion though a slab.
Schmidt, C.E., A.S. Johnson, "Technical Approach Developed to Assess the Volatilization and Migration of Volatile Organic Compounds From Contaminated Ground Water."  Proceedings of the 1989 EPA/AWMA Symposium on Measurement of Toxic and Related Air Pollutants, Raleigh, North Carolina, May 1989.

This paper describes the APA approach used to assess the volatilization of compounds from a subsurface source.
Johnson, A.S., C.E. Schmidt, R. Vandervort.  "Indoor Air Sampling for Volatile Organic Compounds Associated with Environmental Contamination," Proceedings of the Third Annual Hazardous Materials Management Conference and Exposition, Anaheim, California, April 1986.

This paper presents indoor air sampling for the purpose of assessing indoor air exposure from subsurface sources.
Section 2, Page 6 –  Calculation of Flux Data

This section should be titled, “Calculation of Flux Rate”.  The text in this section should read as follows: “The compound-specific flux rate will be calculated using (1) the laboratory data for compound concentration in the flux chamber Summa canister (ug/m3; pCi/m3), the sweep air inflow rate (L/min), and the surface areas of the chamber (0.13 m2).  The calculation result gives a direct measure of the flux rate of compounds (ug/m2-min) from a given surface.

Response: Agreed.  The changes to the text as provided include adding the information for the radon calculation for both the static and dynamic flux chamber using the flux unit format as requested.
It would be helpful to include any unique calculation parameters for the calculation of radon flux.

Response: Agreed, and a calculation for radon has been added.  As far as the laboratory data for radon, the analysis of the activated charcoal canisters left over a 24-hour time period is reported in pCi/L which is simply 0.001 pCi/m3 (1000 liters in a cubic meter).  We will use the radon concentration as reported from the laboratory in the equations provided in the SOP.
Section 2.5 – Calculation of Total Emission Rate

Please edit this section as follows: The emission rate (ug/m3 or pCi/m3) of compounds from a land surface area will be…

Response: Agreed.  Changes made to SOP.
Please provide additional information regarding the calculation of radon flux from static chamber data.  Also, please provide information as to how dynamic flux chamber data will be used for radon.

Response: The calculation of radon flux, for both the static and dynamic chamber testing is provided above.  Likewise, the calculation of VOC and radon emissions (flux times surface area) is also provided as indicated.
Regarding how the data will be used; the flux data for radon will be used first to identify the presence of radon beyond background levels, then secondly, provide input for the evaluation of exposure.  Further, the dynamic flux chamber measurement made with a USEPA chamber, taken at a colocated location with a static measurement, will be used to develop a correlation between the static chamber and dynamic chamber measurement.  It is not known how these measurements will compare, given that most radon exposure work is conducted by using the activated charcoal samplers in an existing building over a 24-hour exposure time period.  It is possible that both the static chamber (screening level by choice of technology) and dynamic chamber radon flux data will both show ‘non-detection’ for radon.  As such, the conclusion will be that radon is not a concern for the HRA.  If, however, radon is detected, in both the static chamber tests and dynamic chamber tests, it is likely that the static chamber concentration data will be used as an exposure concentration in a HRA, and the dynamic chamber radon flux data will be used in an exposure scenario with a given building intrusion fraction and ventilation rate.
Comments to this effect have been added to the SOP
Section 4 – Quality Assurance Objectives

Table 1 – first box:  Please confirm the total number of TO-14 target compounds (2?).

Response: The correct compound number is 12.  This change has been made to the text.
The SOP should clarify which analytical method will be used (TO-14 or TO-15).  The SOP provides a list of the TO-15 analytes and method detection limits.  If EPA Method TO-14 is used, please list the analytes, method detection limits, and method-specific QA/QC procedures (e.g., please explain if TO-15 QA/QC criteria be applied for TO-14 analyses).

Response: Both TO-14 and TO-15 will be used for the program.  The difference has to do with sample preparation and operating mode of the detector.  The TO-14 will be used with a sample dryer and will be operated in the selective ion mode, and the TO-15 does not use a dryer and will be operated in the full scan mode (more species including polar species at higher detection limits).  These two analytical methods will achieve the program objectives of scanning for many species and providing low detection limits for key species.  Appropriate analytical clarification and protocols have been added to the SOP.
Table 2 -Measurement Quality Objectives.  The precision value is +-30% (also found in the table in Attachment 3), yet the text in Section 4.1 says <50% RPD and Attachment 4 contains a Table that uses the <50% value.  These are inconsistent and should be clarified.  Also, it is unclear what is meant by Field Quality Control in Attachment 4 when the table deals with results obtained in the laboratory.

Response: The total inaccuracy and total imprecision for the testing is additive; analytical and field sampling.  We assess analytical precision and accuracy is determined from laboratory QC- from standards in the laboratory (lab duplicate analysis and spike recovery) and these limits are +30%.  The total inaccuracy and imprecision are determined from field QC- field spikes (if part of the program) and field replicate samples.  The criteria for total (field and lab) accuracy and precision is +50%.  Some clarification has been added to the SOP.  Note that a table of lab QC specifications has also been added to the text.
Page 9 – First paragraph after the bullets.  Reference is made to “offsite” analysis.  Please clarify why offsite data will be subjected to a different analytical reporting level than onsite data.

Response: Onsite data have different QC criteria and reporting levels than off site data.  The field data are for screening level analysis collected by crude (by comparison) analytical techniques were the offsite analysis is as ‘good as it gets’.  The quantitative data are the offsite analytical data.
Section 4.3
– Representativeness

A key component of representativeness for HRA is documentation of adequate spatial coverage for exposure assessment.  Considerations include source information, area-specific results, and future human receptor location information.  No mention is made of this aspect of representativeness.  Please clarify.
Response: Correct.  The representativeness of these data can only be assessed after the data are collected and evaluated.  For most SOPs, the discussion of representativenss of the data refers to each point where data are collected and not the overall representativeness of the data.  It is possible that the highest VOC and radon flux be selected for the HRA as ‘representative’ meaning that some expectation of high values, say 90% C.L. has been achieved.  There is probably no value in generating a representative ‘average’ per area tested given that the highest value makes the most sense as input to the HRA.  However, as stated in the SOP, these data will be evaluated and follow-on data will be collected to meet the data objectives of the program.  The FSP will address data representatives in comparison of the project objectives.
Section 5.1
–  Static Chamber Technique for Radon

Page 12 – Please insert text as follows: “For this study, assessment of radon gas will be performed using both the USEPA recommended emission flux chamber and a static chamber method, however….”

Response: Agreed.  Change made to the SOP.
Page 12 – Please provide the citation for the USEPA static headspace chamber.
Response: Citation provided below.  Note that USEPA recommends this approach for screening-level analysis; they provide several options for static chamber flux testing. 
1. USEPA. Office of Air Quality Planning and Standards, Air Superfund National Technical Guidance Study Series, Volume 2: Estimation of Baseline Air Emissions at Superfund Sites; Interim Final, EPA-450/1-89/002, 1989, pp.60-63. 

Page 12 – Please provide the conversion factors for 0.1 pCi/L radon = surface flux of 100 pCi/m2-min.  Also, please note that, for flux units, when “minute” [min] is in the denominator, the “ -1  ” should not be included.

Response: Note that there was an error in the text.  The calculation is as follows:

(0.1 pCi/L)(1000 L/m3) or 100 pCi/m3 concentration in the flux chamber, resulting in a radon flux of: (100 pCi/m3)(0.019 m2)/(1,440 minutes)(0.067 m2) = 0.020 pCi/m2-min.  The change has been made in the SOP.

(Note that the ‘flux unit’ has historically been written as ug/m2,min‑1 to avoid confusion, and ug/m2-min is certainly acceptable.)
Section 5.2 – Surface Emission Isolation Flux Chamber Sampling

Page 12 – Please make the following edit:  “Isolation emission flux chamber sampling is a dynamic direct measurement.

Response: Agreed.  Change made to the SOP.
Page 14, first full paragraph, second sentence.  Please make the following edit:  “The sweep air is added at a flow…  Also, please provide additional detail regarding “the TVA-1000”.

Response: Agreed.  Change has been made to the SOP.

The TVA-1000 is a real time hydrocarbon analyzer that measures the total organic content by flame ionization detection (FID) and photoionization detection (PID).  The FID sees all carbon containing compounds including methane to some response level and generally results in the higher accounting of ‘total hydrocarbon’ concentration.  The PID responds to compounds that have ionization potentials less than the detector lamp and can be used to define a subset of hydrocarbon compounds such as aromatic compounds, chlorinated compounds, and compounds with unsaturated carbon-carbon bonds.  Comparing FID or ‘total’ hydrocarbon response to PID or ‘ionizable’ hydrocarbon response has utility in understanding similarity in field test data from test location to test location.
Section 5.3 – Sampling for VOCs/Radon in the Flux Chamber

Page 15, 3rd full paragraph.  Please provide additional information regarding the criteria for when TO-14 SIM analysis will be conducted.

Response: The criteria for selection and those locations selected for analysis by TO-14 (SIM) and TO-15 full scan will be identified in the FSP.  An additional comment to this effect was added to the SOP.
Page 16.  Please provide additional information regarding the use of radon data from dynamic chambers.
Response: Addressed in prior comments.
Section 8.3 – Data Validation

This section describes the general approach for data validation; however, it does not describe (or reference) the guidelines that will be used to determine when data should be flagged.  For example, will data be flagged if the holding times are exceeded?  The SOP should be more specific as to how the data will be qualified for the items that will be reviewed (e.g., what guidance will be used).  One option is to state that qualification would generally follow the EPA National Functional Guidelines, even though these are not specifically written for air methods.

Response: Agreed.  The data validation process is one where the USEPA National Functional Guidelines will be followed as applied systematically to the APA data set.  The following data qualifiers may be used, depending on the data set:

B- compound found in the laboratory or method blank sample

U- compound reported at less that method detection limit

J- compound reported at above method detection limit but below reporting limit

E- compound exceeded instrument calibration range

These data qualifiers have been added to Section 8.3 of the SOP.
Section 8.4 – Reporting
Page 22.  Please add the following to the list of bullets:

· Non-detect results will be recorded as “< [reporting limit]”.

Response: Agreed.  The addition has been made to the SOP.

Note that a more useful approach is to flag data as ‘U’ (written after the method detection limit number in a separate column in the data table) for non-detect, ‘J’ for data reported between method detection limit and reporting limit, and ‘no flag’ for data reported above reporting limit.  This would provide for a complete reporting and qualifying scheme.  Data below reporting limit are useful but may not be selected for use quantitatively.  

Note that additional data qualification may be useful, including criteria that include the flux chamber system blank data and background data, if appropriate.
Section 9.0  – Analytical Procedures and Calibration

Please provide detail regarding the specific data reported by the lab and whether or not additional calculations are made (for VOCs and/or radon) for reporting flux rate.

Response: The laboratory reports the VOC data in ppbv and ug/m3, and the radon laboratory reports data in pCi/L.  Our data reporting will calculate flux with spread sheet calculations footnoted per sheet.

This comment has been added to Section 9.0 of the SOP.
Section 9.3.2 – USEPA Method TO-14 

Page 26.  Please provide rationale for the proposed TO-14 SIM analytes.  The target TO-14 SIM analytes should represent the most toxic (i.e., requiring the lowest reporting limits) site-related VOCs.  In general, non-carcinogens will not require SIM analysis.

Response: The TO-14 target list is a project list of compounds selected for low level detection for a variety of reasons, including abundance in groundwater and toxicity.  BRC is open to suggestion regarding the proposed TO-14 SIM or low level analysis list.  Note that MDLs have been revised and reporting limits added to the SOP. 

Section 9.4 – USEPA Recommended Method for Measuring Radon Gas in Air with Charcoal Canisters
Page 27.  Please provide a description of the AC canister and a full citation for USEPA, April, 2001.

Response: Further description has been added to the text, however, there isn’t much to add.  The small, cylindrical activated canister is simply opened and suspended inside the test chamber.  After the sampling or exposure time period, the canister is resealed and shipped to the laboratory.  As far as the protocol, the citation for the protocol, the USEPA Guidance is found on the USEPA web site.  We can include a hard copy of the document, along with an updated version, which has not changed for charcoal canister sampling.  Additional information has been added to the SOP.
Section 10 – Internal Quality Control and Attachment 3

Please clarify that USEPA Method TO-15 quality control criteria will be met.

Response: Agreed.  A comment has been added to the text.
Section 12 – Preventative Maintenance Procedures

Page 32.  The only field equipment discussed is the rotometer.   Are preventative maintenance procedures relevant to the flux chamber and other associated equipment?

Response: Correct; the only preventative maintenance relevant to flux chamber testing is the rotometer device.  The balance of the equipment, provided it meets USEPA specifications at the time of testing, require no preventative maintenance other than method cleaning procedures.
Section 16 – References

Page 38.  Please include in this section full references for the following citations: 

Dixon, W.J., 1953.

W.J. Dixon, “Processing Data for Outliers,” Biometrics, 1953, Vol. 9, No. 1, pp. 74-89
USEPA, 1986.  Measurement of Gaseous Emission Rates From Land Surfaces Using an Emission Isolation Flux Chamber, Users Guide.   EPA Environmental Monitoring Systems Laboratory, Las Vegas, Nevada, EPA Contract No. 68-02-3889, Radian Corporation, February.
(available as pdf file on the web site www.ceschmidt.com)

USEPA, 1986.  Validation of Flux Chamber Emission Measurements on a Soil Surface.  Draft Report.  Prepared for: Shelly J. Williamson, USEPA, Environmental Monitoring Systems Laboratory, Exposure Assessment Division, Las Vegas, Nevada.  Prepared by Radian Corporation, June 19. (not cited in the SOP).
USEPA, 1997.  Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, 2nd Ed.  Compendium Method TO-15, Determination of Volatile Organic Compounds (VOCs) in Ambient Air Collected in Specially Prepared Canisters with Subsequent Analysis by Gas Chromoatography/Mass Spectrometry.  Center for Environmental Research Information, Office of Research and Development, January.

USEPA, 1999.  Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, 2nd Ed.  Compendium Method TO-14A, Determination of Volatile Organic Compounds (VOCs) in Ambient Air Using Specially Prepared Canisters with Subsequent Analysis by Gas Chromatography.  Center for Environmental Research Information, Office of Research and Development, January.

USEPA Office of Air and Radiation (6604J)guidance document titled “Indoor Radon and Radon Decay Product Measurement Device Protocols’ dated August, EPA 402-R-92-004,  July 1992 revised, (www.epa.gov/radon/pubs/devprot1.html).  

USEPA. Office of Air Quality Planning and Standards, Air Superfund National Technical Guidance Study Series, Volume 2: Estimation of Baseline Air Emissions at Superfund Sites; Interim Final, EPA-450/1-89/002, 1989.  
Response: The full references are now in Section 16 in the SOP.
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