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Hello Ryan,
As discussed in the September 9, 2021 meeting, I'm following up the information provided in your
September 10, 2021 email titled, Soil Vapor Sampling Work Plans, Approval Letters, and EPA
Guidance. We appreciate the links to the work plans that were submitted and approved outside of
the Hazardous Waste Bureau's oversight.
In our meeting held September 9, 2021, NMED was told that "EPA Guidance" states that one purge
volume is more accurate than three and were promised to be provided with that guidance. In
addition, your email references EPA guidance documents.
While you have referred to EPA guidance in the meeting and your email, there is no EPA guidance
provided. The three documents you provided include :
1. Schumacher, et al. This appears to be a report that details a study of some kind on purging
from driven sampling rods with retractable points and no filter pack set 1 meter below the
ground surface. This is not EPA guidance, and it does not apply to soil vapor monitoring wells
that were drilled into the subsurface up to 450 feet, contain 10-foot screens, and have 15-20
plus feet of filter pack.
2. Zimmerman and Shumacher. This seems to be an abstract of a presentation from an EPA
conference detailing the same study as #1 above. Again, this is not EPA guidance, and the
study is not applicable to the Air Force's sampling wells.
3. McAlary, et al. This is a journal article in Ground Water Monitoring & Remediation . This article
isn't even related to the study of purge volumes, it just has a short section discussing purge
volumes. Again, this is not EPA Guidance, and it specifically disputes the Air Force's assertions
when it states, " ...it is generally preferable to purge the sandpack to provide a sample of soil
gas from the surrounding soils, whenever possible." It is clearly possible, therefore required .
Actual EPA Guidance, EPA's 2010 Region 4 Soil Gas Sampling Operating Procedure states "After the
device is connected to the Teflon® tubing, it is necessary to remove all stagnant or ambient air from
the sample string. This volume, equal to approximately three times the volume of the sample string,
should be estimated or calculated ... "
Also, the Interstate Technology & Regulatory Council's 2007 Technical and Regulatory Guidance
Vapor Intrusion Pathway: A Practical Guide states, "[s]tagnant air inside soil gas probes and sampling

trains must be purged prior to sample collection. Three to four system purge volumes are
recommended as a minimum value." Industry standard for purge volumes is a minimum of three for
standard soil vapor sampling wells .
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In addition, your statement during the September 9, 2021 meeting that purging three volumes could
reduce concentrations is not accurate based on the two to three orders of magnitude drop in
sample concentrations that immediately occurred upon reduction from ten purge volumes to one
and have continued to remain non-detect since. KAFB's own figure from the July-September 2015
Quarterly Monitoring and Site Investigation Report, clearly illustrates the huge drop in
concentrations beginning in 2015, which negates this theory.

Well ID KAFB-106138-025
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The evidence provided in your email, again, is not EPA guidance, and it is not relative to the soil
vapor sampling conducted at KAFB. The Air Force (AF) must purge a minimum of three accuratelycalculated purge volumes, as directed in NMED's letter.
Further, the current work plan that KAFB is operating under, approved by NMED in February 2018,
contains the AF's SOP for soil vapor sampling in Appendix D. Table 1 of that Appendix contains
calculated purge volumes. Although all purge volumes in this table are undercalculated, the purge
volumes for the shallower wells where two different boring diameters were present (as we
discussed in the meeting) were increased from previous calculations. It appears there may have
been some accounting for the two diameters. However, these calculations still use 10 feet for the
filter pack, when the few sampling ports that I reviewed had 15-20.5 feet of filter pack. And, even
though there was some adjustment in the work plan, there was no adjustment in the field, and
inadequate purge volumes, even according to the approved work plan, continue to be collected

through the most recent reported sampling event. For example, Table 1 shows NMED's calculated
purge volume, the AF's calculated purge volume, and the volume actually purged for well 106138 in
4th quarter 2020.
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KA FB-106138-025

4.21 3

2.336

1.713

KA FB-10613&-050
KAFB-106138-150

4.584
3.147

2.412
1.978

1.79
2.097

KAFB-106138-250

3.832

2.284

2.404

KAFB-106138-350

3.888

2.591

2.7 11

KAFB-106138-450

25.824

23.607

23.728
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Table 1: Well 106138 Purge Volume Comparison

Prior to the reduction from ten purge volumes to one, the accuracy of the purge volume calculation
was not critical. When purging only one volume, or even three, the purge volume accuracy becomes
critical, must be accurately calculated, and must use conservative estimates for unknown variables.
For the purge volume calculations going forward, the Air Force must include the full filte r pack
dimensions for each individual sampling port, must use the actual boring diameters for each
individual sampling port, and must use 0.4 as an estimate for porosity. In addition, the AF has
neglected to include the volume in the above-ground tubing in the sample train prior to the sample
collection point; this volume must be added, as well.
Also, the work plan does not seem to approve the sign ificant increases in purge flow rates that the
AF has been using. The AF must use appropriate flow rates for the pipe/tubing sizes utilized in the
wells in order to reduce induced vacuum pressures that have likely resulted in reduced flow rates,
insufficient purging, and further biased concentration data.
Part 6.5.16, Requirements for Soil-Vapor Monitoring, of the KAFB Permit, specifically states, "[w]hen
collecting soil-vapor samples for laboratory or field analysis, the Permittee shall continually monitor
the concentrations of soil vapor from a given monitoring point with an appropriate field instrument
(e.g., photoionization detector). The Permittee shall collect soil vapor samples after the field
instrument readings have stabilized and after the sampling tubing and soil-vapor monitoring well
have been appropriately purged to remove all stagnant vapor."
There is no way to determine stabilization of field instrument readings in a 19-second pu rge time
frame, or arguably, any time frame less than 5-minutes.
The soil vapor purge flow rate must be no greater than 0.1 cub ic feet per minute (cfm) for any½inch well, 0.2 cfm for any ¾-inch well, and 0.5 cfm for any 3-inch well. In order to ensure the permit
requirement above is adhered to, the Permittee must return to use of a sampling sheet similar to
that used prior to 2015, where CO 2 %, 0 2 %, and hydrocarbon concentrations are recorded every
minute or so during the last purge volume until stabilization occurs and the minimum three accurate
purge volumes has been met.

The requirements of NMED's August 31, 2021 letter, as well as the requirements in the email, must
be met for the upcoming and future sampling events.
If you have any questions, feel free to contact me .
Thanks,

Ben Wear
Environmental Scientist Supervisor
Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6313
{505} 690-6662

