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Kirtland AFB, NM 87117-5606

RE:

Director, Environmental Man3:g ment Services
377MSG
2050 Wyoming Blvd. SE, Suite 116
Kirtland .AFB, NM 87117-5270

NOTICE OF DISAPPROVAL:
RESOURCE CONSERVAT.ION AND RECOVERY ACT FACILITY
INVESTIGATION REPORT, VADOSE ZONE, BULK FUELS FACILITY SPILL,
,.SOLID WASTE MAN,t\GEMENT IJNITS.ST-106 AND SS-111, MARCH 2014
HWB-KAFB-14-006-R
EPA ID# NMD9570024423

The New Mexico Environment Department (NMED) has reviewed the U. S. Air Force's
(Permittee) report Resource Censervation and Recovery Act Facility Investigation Report,
Vadose Zone, Bulk Fuels Facility Spill, Solid Waste Management Units ST-106 and SS-111
(hereafter referred to as the "RFI Report"), dated March 2014, with submittal letter dated March
31, 2014. NMED hereby disapproves the RFI Report (withdrawn by the Permittee on August 27,
2014) and issues this Notice of Disapproval (NOD) because of the deficiencies noted in the
comments below. In summary, these deficiencies pertain chiefly to the lack of, or inadequate
characterization of the geology, contaminant concentrations, extent of contaminant plumes in the
vadose zone, and inadequate interpretation and presentation of data leading to a failure to
generate an adequate Conceptual Site Model (CSM).
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Furthermore, many of the following comments address deficiencies, or similar deficiencies that
have been previously identified by NMED for quarterly reports on the Bulk Fuels Facility Spill
(BFFS) (for example, see NMED's letters of June 16, 2011; August 17, 2011; February 29,
2012; and February 1, 2013). NMED also provided to the Permittee in hard copy format a draft
compilation of recurring deficiencies noted in quarterly reports, which is dated February 13,
2014, and was provided to the Permittee at the weekly (at that time) meeting on February 19,
2014. Therefore, the Permittee was aware in advance of the submittal of the RFI Report of many
of the deficiencies that are identified in this NOD. Of further note is that some of the Permittee's
unofficial and official responses concerning deficiencies found in quarterly reports indicate that
certain information would be added to or would be corrected in the RFI Report. However, many
of the corrections or additions were not performed or not performed adequately. Because
previously identified deficiencies have not been corrected, certain aspects of the RFI Report are
not scientifically credible and defensible.
As you are aware, the U. S. Environmental Protection Agency (EPA) and the Albuquerque
Bernalillo County Water Utility Authority (ABCWUA) also provided comments on the RFI
Report to the NMED. Due to the expertise of these organizations with respect to technical issues
concerning soil and groundwater contamination and remediation, their comments carry
considerable weight with the Department.
EPA provided comments (dated July 11 , 2014) that were attached to a July 11 , 2014 email from
EPA to the NMED Hazardous Waste Bureau (HWB). In particular, EPA noted that concerns
and discrepancies have been identified regarding the geophysical logs and that the Permittee
should take steps to resolve the issues with the logs. EPA also provided additional comments in
an email dated August 8, 2014. In these comments, EPA questions why 0.2 inches of water
column (inWC) was used as basis for determining Radius of Influence (ROI) instead of other
means. EPA also questions how the RO Is that were determined compare with site-specific
geologic conditions.
The ABCWUA comments were attached to an August 11, 2014 email from Mr. Rick Shean to
Mr. Tom Blaine. The ABCWUA commented that the Permittee has not adequately characterized
fuel contamination in the vadose zone, especially that contained within the smear zone located at,
below, and above the water table. They also indicated that sampling and analysis of subsurface
soil samples was mostly performed at intervals that are too large (generally intervals of 50 feet)
to adequately characterize contamination. Additionally, the ABCWUA also commented that
ethylene dibromide (EDB) has not been quantified adequately within the vadose zone (in vapor
and soil) and was not identified as a vadose zone contaminant even though it is a significant
groundwater contaminant. Furthermore, they expressed concern that the RFI Report does not
present data or a discussion on whether LNAPL continues to migrate to the water table and
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opined that given inadequate characterization of the soil contamination, the mass estimates in
Appendix K of the RFI Report were determined with such a high degree of uncertainty that the
estimates are not appropriate for selecting or designing corrective measures.
NMED agrees with the major concerns noted by EPA and the ABCWUA. As such, similar or
essentially identical concerns are documented in this NOD. Listed below are deficiencies in the
RFI Report that must be corrected, and in some cases, corrected after additional field
investigations have been carried out.

GENERAL COMMENTS
1. The Permittee utilizes multiple names for the same well in different locations within the
RFI Report. For instance, Section 2.3.1 lists a well as "KAFB-106-1" in one sentence and
as "KAFB-1061" several sentences later, and Table 4-3 lists the well as "KAFB-1061 ",
while Table 2 of Appendix K lists the well as "KAFB-106001". This inconsistency is
highly apparent in Figure 1 of Appendix K, where some wells are labeled with the full
designation, e.g., KAFB-106038, and some are labeled with the abbreviated designation,
e.g., KAFB-10623. This practice causes confusion and difficulty in review of the RFI
Report. The Permittee must provide a table listing all names that have been used in
previous documents for each well and must utilize only the full designation for a well in
the revised RFI Report and all future documentation.
2. Concentration maps have improperly contoured data shown on them. For example,
Figure 5-43, "Total VOC Vapor Plume Map Second Quarter 2013, Plot 5300" shows
values over 30,000 ppmv, yet the contours indicate that there are no values over 10,000
ppmv. The Permittee must correct all contouring to accurately honor measured values.
3. Appendix B, well installation forms : Appendix B 1 Part 2 and Appendix B 1 Part 4 contain
the same information. In addition, Appendix B 1 Part 5, which is a folder with multiple
files in it, is a duplicate of boring logs in Appendix B 1 Part 3 and contains redundant files
within the same folder (e.g., "KAFB-10611 KAFB-10620.pdf' contains the boring logs
provided in "Soil brng 10617-10618.pdf'). Also, Appendix B does not contain boring
logs for SVMW-1 through SVMW-11 and SVEW-1 through SVEW-9. The Permittees
must remove duplicate information from Appendix B, and include all missing boring logs
and any other missing information. In addition, the pdf files in Appendix B 1 Part 5 must
be organized in order of well number and combined into one pdf document in the same
manner as Appendix Bl Parts 1 through 4.
4. The appendices submitted with the RFI Report contain data, analyses, and other
supporting information generated during the performance of the RFI. The RFI Report
references information contained in the appendices as a means of directing the reader to
this supporting data. However, the appendices are lengthy and the pages are not
numbered; thus, locating the referenced information is difficult. The appendices must be
subdivided (e.g., subdivide Appendix A by subject of correspondence) and the
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subdivisions labeled to facilitate the location of the information referenced in the text.
Pages within each Appendix must be paginated. Revise the RFI Report to address these
issues.
5. Soil contaminants of concern (COCs): According to the RFI Report, soil COCs were
identified based on the soil concentration results, including those obtained from
Geoprobe™ sampling of soil from Oto 20 ft bgs along the former fuel offloading rack
(FFOR) and connecting pipelines, and from five borings around the former above-ground
storage tanks. The identification of soil COCs was based on concentrations that are in
excess of NMED residential risk criteria (or Environmental Protection Agency (EPA)
Regional Screening Levels if there are no NMED criteria for a given analyte). These
screening levels are based on human exposure risk; however, it is obvious that a primary
concern with soil contamination at this site is the continued leaching of hydrocarbons
(including volatile organic compounds (VOCs)) into groundwater. The identification of
major COCs in soil and soil gas should incorporate both human health and ecological risk
comparison criteria, as well as protection of groundwater criteria. Any hazardous
constituent detected above its background level is a COC. Revise the RFI Report
accordingly. See also the definitions of hazardous waste, hazardous constituent, and
extent of contamination in Permit Sections 1.8, 6.0, 6.2.3, and 6.2.3.1 of the Permittee's
Hazardous Waste Treatment Facility Operating Permit for the Open Detonation Unit
(RCRA Permit).
6. The contouring algorithm used in preparation of soil vapor concentration maps appears to
have assumed a "radius of influence", which leads to mapping the soil vapor data for
widely-spaced wells located immediately north of the BFFS site as isolated, smaller,
circular bodies of vapor, rather than the alternate and more reasonable interpretation that
these smaller bodies connect with the main body of soil vapor at the BFFS site. This
interpretation could impact assumptions of what constitutes complete pathways to offsite
receptors and also has implications for remedy implementation. If the Permittee believes
that such isolated bodies exist (and thus, they may have originated from offsite sources of
contamination), provide data justifying such a condition or revise the appropriate figures
in the RFI Report by connecting the isolated bodies of contamination to the main body of
contamination.
7. The evaluation approach for determining the radius of influence (ROI) of the CATOX
soil-vapor extraction (SVE) system is similar to that previously done (see Soil-Vapor
Extraction System Pilot Test Report, Bulk Fuels Facility Spill, Solid Waste Management
Units ST-106 and SS-111, Kirtland Air Force Base, New Mexico, dated January 2014).
NMED has similar objections to the ROI evaluation process discussed in the RFI Report.
Also, NMED questions why the RFI Report refers only to ROI field testing conducted in
March 2013 when there are also results from testing done in November 2013. Reporting
of the November 2013 results must also be provided in the RFI Report, or explain why
they should not be reported.
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Additionally, the use of 0.2 inches of water column (inWC) as the "edge" or perimeter of
the ROI is subjective and arbitrary, and leads to an unjustifiable over-estimation of the
ROI (note: the Permittee used 0.3 inWC in the February 2014 Soil -Vapor Extraction
Pilot Test Report). Vacuum ROI is not the best measure of ROI. A small decrease in
pressure within an observation well does not indicate that effective remediation of soil
vapor would occur at that distance. The effective ROI for SVE system design must be
based on air permeability and flow within the subsurface. The June 3, 2002, US Army
Corps of Engineers' Engineering and Design Soil Vapor Extraction and Bioventing
Engineer Manual (Manual) specifically states in part: "[t]he radius of vacuum/pressure
influence does not provide, in most cases, an estimate of the zone of effective air
exchange of the vent ... , which is often much smaller than the radius ofpressure
influence." The Manual goes on to state, "[p}ractitioners who use ROI testing to design
soil venting systems assume that observation ofsubsurface vacuum ensures sufficient
airflow in contaminated soils for timely remediation via organic compound volatilization
and/or biodegradation. As Johnson and Ettinger point out, however, measurement of
vacuum says very little about pore-gas velocities that prevail within the subsurface. Pore
gas velocity is proportional to the product of the pressure gradient (i.e., pressure
difference over a given distance within the soil) and the air permeability within that soil.
Since air permeability, ka, can often vary 100 to 10, 000-fold from one soil type to
another, it is the ka value within the soil, rather than the pressure gradient, that usually
governs the pore-gas velocity."
Furthermore, a 0.2 inWC, or 0.015 inHg, change in barometric pressure is quite typical
over a period of one hour at the Albuquerque International Sunport. Therefore, 0.2 inWC
is not an appropriate basis for determination of vacuum ROI. This point is further
emphasized in the Manual, which states, "[e}ven containment comes into question when
the magnitude ofapplied vacuum in soil is so small as to be comparable to pressure
differentials caused by natural variation in barometric pressure and/or fluctuation of the
water table. Diurnal barometric pressure changes in soil can be on the order ofa few
mbar ... , whereas 0.1 inch water vacuum (the value often adopted by ROI practitioners as
indicative ofsignificant vacuum) is equivalent to only 0.25 mbar. Thus natural pressure
gradients can overwhelm the smaller pressure gradients exerted at a distance from
venting wells."
EPA's 1992 Evaluation of Soil Venting Application also indicates that the vacuum ROI is
not an effective parameter for spacing extraction wells, as well as EPA's 1998 Innovative
Site Remediation Technology, Volume 7: Vacuum Extraction and Air Sparging (EPA
ISRT), which indicates that vacuum ROI is not adequate, but rather air flow predictions
should be used to design a well field. The EPA ISRT states in part: "Historically, radius
of influence has been determined by plotting the log ofsubsurface pressure with distance
from the extraction well, regression, and interpolating the regression line to an arbitrary
pressure value, typically ranging from 0.01 to 1 inch water column ... The radius of
influence evaluated in this way is arbitrary, because the vacuum cutoff level is
arbitrary .... Many alternative approaches have been developed thatfocus on air flow."
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As indicated in the above discussion, the misuse of pressure observation data results in
gross overestimations of the ROI of soil vapor extraction wells (SVEWs). Consequently,
the calculated RO Is in the report (150 ft to 350 ft) should not be used for system design;
that is, these estimates are not justifiable as an acceptable SVE well spacing. Instead, air
permeability of soil and soil gas flow parameters (such as air flow velocities) must be
determined for a proper design of a SVE system. Thus, the Permittee must collect and
utilize appropriate data to calculate air permeability and air flow velocities for the site.
The Permittees must appropriate and reliable information to determine RO Is for the SVE
system, and report this information in the revised RFI Report ( see Comment 101
directing additional investigation of RO Is).
8. As early as by letter of June 16, 2011, NMED expressed concerned that there appeared to
be no serious attempt made by the Permittee to analyze geophysical data or correlate
geophysical data with geologic data (see also Comment 9). NMED has the same concern
with the RFI Report, where the entire text in Section 5.2.4, "Geophysical Logging
Results", is only two sentences long, which implies again that the Permittee did not
seriously consider geophysical data, and certainly has not utilize such data to maximum
benefit. In fact, it appears that little or no attempt was made to use geophysical log data
with respect to the common practice of placing the boundaries oflithologic units at their
actual depths. For example, Figure 5-12 is a cross section, which among other things,
shows geologic logs for certain boreholes next to corresponding induction logs. The
induction log for KAFB-106117 is shown shorter than it actually is, and that for KAFB106078 is shown longer than is true. These erroneous graphics hamper efforts to correlate
units and to place lithologic units at their actual depths. Revise the cross sections in the
RFI Report to correct all such erroneous graphics.
Additionally, in its responses to comments on the 2nd quarter 2012 quarterly report, the
Permittee stated: "A detailed discussion of the geophysical logs, the results of the three
logs, and the interpretation into the conceptual site model will be included in the Vadose
Zone and Groundwater RFI Reports." However, such discussion was not included in the
RFI Report. Include a detailed discussion of the geophysical data in the revised RFI
Report and utilize the data to maximum benefit.
Furthermore, much of the geophysical logging conducted for the BFFS site is unreliable,
especially that done by Jet West. As early as September 2011, NMED informed the
Permittee (specifically by letter dated September 28, 2011) of this deficiency (See also
EPA's report Final Geophysical Log Review Report Kirtland Air Force Base Fuels Spill,
Kirtland AFB, NM, dated April 8, 2014). The Permittee has failed to provide accurate
induction logs generated using properly calibrated tools. The Permittee has also failed to
adequately address data quality control issues related to the neutron logs (the latter which
were to be used to provide site-specific porosity data, a vital hydraulic property). See also
Comment 100.
Notwithstanding the aforementioned deficiencies, NMED had determined through
comparison with geophysical logs generated by others that where the Jet West short and
long induction signals overlie one another and kick to the left (indicating low resistivity),
the logs indicate a fine grain unit is present. Unfortunately, this is the extent to which the
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induction logs are useful. The logs cannot be used to distinguish between coarser grain
units, which collectively are the dominant lithologies present in the vadose zone of the
source area and the saturated zone throughout the BFFS project area. See also Comment
100.
9. The geology of the BFFS site provides the framework within which contaminant
migration occurs within the vadose zone and saturated zone. Interpretation of the
geologic data as presented in the RFI Report appears to rely primarily, and perhaps
exclusively, upon the description of cuttings samples retrieved from boreholes (see
Comment 8). However, ignoring geophysical log data is not conducive to the generation
of the best possible model of subsurface geology. For example, the geologic borehole
descriptions of groundwater monitoring wells KAFB-106046, KAFB-10604 7, and
KAFB-106048, and for soil vapor monitoring well (SVMW) KAFB-10613 2, which are
located within a few tens of feet from each other, are sufficiently dissimilar that it is
difficult to correlate lithostratigraphic units between the four boreholes (see )- Indeed, no attempt is presented in the RFI Report to correlate units between
these boreholes, except to distinguish between units A and B ( as shown on Figures 5-8
through 5-12 of the RFI Report). In contrast, the geophysical logs of the boreholes are
remarkably similar (notwithstanding calibration problems) and can be used, with
limitations discussed in Comment 8, to easily correlate units between these boreholes.
These logs can be used to properly place the contacts between the fine grain and coarser
grain units that were encountered in the boreholes, and thus, the thicknesses and
orientations of the fine-grain units can be also determined. (Note: the fine grain units at
about 220, 270 and 300 feet bgs are shown very prominently in the induction logs shown
m
Additionally, the major subsurface units are grossly planar. The orientations (strikes and
dips) of the subsurface units can be ascertained at many places within the BFFS site. For
example, the strikes and dips of the two fine grain units at 250-300 ft b~
determined at soil-vapor wells KAFB-106121 through KAFB-106124 ~
· Other borings could also be used to make determinations of strike and dip.
Determine the orientations of the major geologic units present in the BFFS site and
provide the information in the revised RFI Report.
Furthermore, although regional geology is briefly presented in Section 3 .3 of the RFI
Report, very little site-specific information is discussed in the main text under Sections
5.1.1 and 5.2.1. The RFI Report fails to present coherent, three-dimensional (3D) models
of geology and contaminant concentrations and distribution, and fails to identify known
and important lithologic controls on contaminant migration in the vadose zone (See for
example Comments 35, 40, 46, and 48). The Permittee must include in the revised RFI
Report a detailed discussion and an adequate presentation of coherent, 3D models of
geology, hydraulic conditions, and contaminant concentrations that collectively illustrate
in detail the Conceptual Site Model (CSM), as the CSM forms the basis for final remedy
selection (See also Comment 66).
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Because the Permittee is unwilling or unable to properl~nterpret geologic
data, attached to this NOD are cross sections and maps - - - - - prepared by
NMED Hazardous Waste Bureau (HWB) staff that utilize available data for the BFFS
project, and that show a coherent 3D model of eolo .
is a map showing the
which illustrate geologic
locations of geologic cross sections depicted in
units that occur in the subsurface at the source area of the BFFS site. As can be seen on
these cross-sections, a notable fine grain unit occurs at a depth of approximately 250 ft
that is laterally extensive and attains an overall thickness greater than that of any other
similar fine grain unit at the BFFS site. The cross-sections also show that the dip of this
fine grain unit and other definable units at the BFFS site have an easterly component,
which is important with respect to understanding the migration pathway taken by the fuel
contamination in the vadose zone.
is a map showing the distribution of the laterally extensive, relatively thick, fine
grain unit discussed in the preceding paragraph (hereinafter this unit is referred to as the
"250 ft Clay). The 250 ft Clay appears to significantly impact the contaminant migration
pathway in the vadose zone as the fuel traveled from the point of release at the FFOR to
the water table. Note that the 250 ft Clay is subdivided on - 5 into two different
zones. One zone is characterized by the presence of one thick clay layer (denoted as
"One Clay Zone" on the figure); the other zone consists of two thinner clays separated by
coarser sediments (denoted as the "Two Clay Zone" on the figure). In places, the Two
Clay Zone may actually consist ofup to three thin clay layers, separated by coarser
sediments. The sediment comprising the 250 ft Clay is mostly silty, fine grain sand, and
thus, technically not a true clay. Nonetheless, the 250 ft Clay is significantly finer than
the coarser clean sands and gravels that lie in contact above and below it. As mentioned
previously concerning an easterly dip direction, this contrast in particle size is important
with respect to understanding the migration pathway taken by the fuel contamination in
the vadose zone.
In addition to the 250 ft Clay, another laterally extensive fine grain unit, not as thick,
occurs at a depth of approximately 450 ft. It is not known, if any, how this fine grain unit
may have influenced contaminant migration in the vadose zone and whether it also
influences soil vapor extraction ongoing at the BFFS site.
In light of the existence of the 250 ft Clay, and taking into account what is known about
contaminant distribution in the subsurface, ~ t hway of the fuel contamination
can be proposed for the BFFS source area. 111111111111111 are cross-sections showing
geology and TPH concentrations for soil samples. Although data are sparse -- because of
inadequate drilling and sampling in key areas -- distribution of the higher levels ofTPH
suggests that the fuel in the vadose zone initially migrated vertically downward beneath
the FFOR until it reached the 250 ft Clay (the fuel may have formed a mound on top of
the clay where it intersected the clay). Upon reaching the 250 ft Clay, fuel continued to
migrate down dip along the top of the clay (here the thicker, One Clay Zone) to a location
about 500 ft southeast of the FFOR, where the fuel encountered an area where the 250 ft
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Clay locally pinches out (the area where the 250 ft Clay pinches out is referred to as the
"donut hole" in ). shows the elevation of the top surface of the 250 ft
Clay. As can be seen on this figure, the top surface of the unit near the FFOR slopes
eastward toward the "donut hole", which would direct contaminant migration to the east.
At the "donut hole", fuel again migrated vertically downward to the water table. It also
possible that some fuel migrating along the top of the 250 ft Clay may have also passed
downward through the Two Clay Zone occurring north of the "donut hole", as the "donut
hole" occurs along the boundary of the One and Two Clay Zones. The Two Clay Zone,
consisting of thinner clays separated by coarser sediments, would have offered less
resistance to penetration by the fuel compared to the One Clay Zone. After reaching the
water table, the fuel formed a mound and spread across the water table, leading to the
generation of the LNAPL component of the fuel contamination (floating product on the
water table). The LNAPL "smear zone" developed later as the elevation of the water
table fell and rose over the past several decades, smearing the LNAPL within a zone of
unknown thickness situated at and near the water table.
The above migration pathway for fuel contamination is supported by • which in
part shows vapor concentrations acquired during the testing of two Pneulog® wells. Soil
vapor concentrations are at higher levels near the surface close to the FFOR and at the
250 ft Clay. Southeast of the "donut hole", vapor concentrations are at higher levels at
Pnuelog® well KAFB 106149 (labeled P149 on the figure) near the water table. Further
support of the proposed migration pathway includes maps of total VOC vapor
concentrations (Figures 5-41, 5-42, 5-47, and 5-48 of the RFI Report) showing areas of
higher levels of vapor initially at the FFOR, which shift to the southeast at depths below
about 250 ft.
The NMED cross sections and maps may not be in a "polished" form as beautifully
drafted figures, and some of the contacts shown between the geologic units should be
adjusted slightly vertically to account for projection of the data onto the cross-sections,
but they show important lithologic controls that are obvious and that affect contaminant
migration in the vadose zone. No such lithologic controls were identified by the Permittee
in the RFI Report, indicating that the Permittee did not use available geologic and
geophysical data to maximum benefit. Failure to properly map the contaminant migration
pathway and understand how it may be controlled by differing lithologies or other factors
hampers the ability to properly design the most effective remedial system(s) for cleaning
up the fuel contamination within a reasonable time frame.

SPECIFIC COMMENTS
EXECUTIVE SUMMARY
10. Page ES-3, "EXECUTIVE SUMMARY, Investigation Results", fifth bullet states:
"One split-spoon sample, representing the interval 400 to 450 ft bgs (collected at 447 to
448.5 bgs) was identified with a TPH-(GRO+DRO) concentration greater than the
NMED TPH Screening Guideline of 1,000 mg/kg- at location KAFB-106120." This
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statement implies that only one soil sample had a TPH concentration> 1,000 mg/kg;
which is incorrect. For example, data reported in Appendix F-1 shows that the sample
from KAFB-106147 at the Oto 5 ft depth also had a TPH value of greater than 1,000
mg/kg, and approximately 20 samples from the older (CH2MHILL) soil borings had TPH
values of greater than 1,000 mg/kg near the FFOR. Additionally, Section 5.1.2 of the
Groundwater RFI Report states that a sample from KAFB-106078 at 400 to 450 ft depth
had a TPH concentration greater than 1,000 mg/kg. Correct the text in the revised RFI
Report accordingly or delete the text as it adds little information of value.
11. Page ES-4, "EXECUTIVE SUMMARY, Nature and Extent of Contamination", 2 nd
bullet in the section states: "Based on split spoon sampling results, only TPH-GRO was
identified in the deep soil at concentrations exceeding the NMED SSLs in one sample.
No other deep soil samples collected between 2011 and 2013 exceeded NMED SSLs. In
addition, no available deep soil sample analytical results collected between 2006 and
2011 had exceedances of regulatory criteria."
Additionally, the fourth bullet states, "The maximum concentrations of benzene and total
VOCs in samples collected at 350 and 450 feet bgs are located approximately 1,200 feet
to the south and east of the FFOR in all quarters. This indicates movement of
contaminants in a southeasterly direction as they moved downward through the soil
column."
Data presented in Appendix C 1 (also referred to as C-1 in the RFI Report, see also
Comment 77) indicate soil borings SB-25, SB-26, SB-27, SB-28A and SB-31 exhibit
TPH (DRO+GRO) contamination to depths as deep as 270 ft bgs at levels as high as
114,000 mg/kg. Soil samples collected from monitoring well KAFB-106078 have TPH
concentrations as high as 1,332 mg/kg at depths from 400 to 500 ft bgs.
Correct the text in the revised RFI Report accordingly or delete the text as it adds little
information of value.
Also, the Permittee must use all valid soil data in determining the nature and extent of
soil contamination at the BFFS site, regardless of when the data were acquired or what
contractor obtained the data.
12. Page ES-5, "EXECUTIVE SUMMARY, Conclusions,,, 1st bullet states: "Based on
the results of analytical samples for soil and soil vapor, soil boring logs, PneuLog®
testing, and ROI testing, the nature and extent of contamination have been adequately
defined at SWMU ST-106, with the exception of 1,2-dibromoethane/ethylene dibromide
(EDB) in soil vapor." NMED disagrees that nature and extent of contamination has been
adequately characterized. For example, the vadose zone has not been adequately
characterized (see Comments 9, 35, 40, 46, 48, 99, 100, and 101). The Permittee has also
failed (1) to characterize the migration pathway (see Comments 35, 40, 48, and 99); (2) to
use all available data in characterizing deep-soil contamination (see Comment 11); and
(3) to assess the LNAPL migration rate through the vadose zone to groundwater.
Additionally, the CSM is grossly inadequate (see Comment 66).
Additionally, NMED finds that the horizontal and vertical extent of the EDB vapor plume
has not been adequately characterized.
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13. Page ES-5, "EXECUTIVE SUMMARY, Conclusions", 4th bullet states: "A total of
10 COCs have been identified in soil at SWMU ST-106; these are compounds with
detections greater than their applicable screening levels."
The Permittee must also characterize and evaluate EDB as a vadose zone contaminant as
it poses a threat to groundwater. See also Comment 5.
14. Page. ES-5, "EXECUTIVE SUMMARY, Conclusions", fifth bullet states: "Quarterly
sampling results demonstrated that total area of VOC and benzene soil vapor
contaminant plumes have been decreasing since Second Quarter CY 2011 ." NMED
reserves judgment on whether the total areas of the VOC and benzene soil vapor plumes
are smaller. Additional data from more sampling events are needed to justify such a
conclusion. Furthermore, the Permittee does not explain the mechanism by which soil
vapor.concentrations are decreasing or factor in the drowning of the LNAPL formerly at
the water table and that no longer outgasses to the vadose zone.
15. Page ES-5, "EXECUTIVE SUMMARY, Conclusions", seventh bullet states: "The
RF/ data collected meet the quality requirements set forth in the BFF Spill Quality
Assurance Project Plan (QAPjP) as well as the applicable work plans and letters listed in
Section 1 and are sufficient for informing future actions at SWMU ST-106 ". NMED
disagrees with this statement. Because characterization of the vadose zone remains
incomplete, inadequate information is available to move forward on final remedy
selection. However, there is adequate information to conduct interim measures at the
source area of the BFFS site.
SECTION 1: INTRODUCTION
16. Page 1-3, Section 1.2, "Regulatory History and Regulatory Criteria", 1st bullet: The
Permittee cites the plan Indoor Air Evaluation Work Plan, Bulk Fuels Facility Spill, Solid
Waste Management Units ST-106 and SS-111, (USACE, 201 lf) dated November 2011,
as being used in the preparation of the RFI Report. However, the Permittee neither cites
the report January 2013 and July 2012 Indoor Air Evaluation Sample Results as
applicable to: Approved Indoor Air Work Plan, January 2012, BFFS, SWMUs ST-106
and SS-111, June 2013, nor discusses the results of the indoor air investigation in the RFI
Report. Discussion of the indoor air monitoring results must be included in the revised
RFI report.
SECTION 2: BACKGROUND INFORMATION
17. Page. 2-8, Section 2.3.6, "Previous Contractor Quarterly and Semiannual Reports at
the Bulk Fuels Facility", 3 rd bullet: The text indicates Remediation Service
International Units 335, 344, and 345 (the internal combustion engines or ICE Units)
were moved to increase system performance. While it is clear that these units were
moved to KAFB-106149-484, KAFB-106161, and KAFB-106160, respectively, and
likely were previously located at KAFB-106005, KAFB-106006, and KAFB-106008, it is
not clear which unit was located at which groundwater monitoring well before the move.
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Revise the 1st, 2nd and 3n1 bulleted items on page 2-8 of the RFI Report to include the
name of the specific SVE ICE system at KAFB-106005, KAFB-106006, and KAFB106008.
18. Page 2-8, Section 2.4, "Data Gaps", bullets at bottom of page: Data gaps that were
presumably the subject of this investigation are listed as bullets in this section. Not all
investigation results related to the data gaps are clearly discussed in the main body of the
text, although some information may be located in an appendix to the RFI Report. For
example, the amount of fuel estimated to occur in the vadose zone is not reported in the
main body of the text as it should be, but is provided in Appendix K. The source of the
NAPL plume is also not discussed in the RFI Report, but Figure 7-1 suggests it is the
FFOR. Also, in the 4th bullet, the portion of text in parentheses does not make sense and
must be clarified.
SECTION 3: SITE SETTING

19. Page 3-1, SECTION 3.1: "PHYSIOGRAPHY", 2 nd paragraph: Land use at KAFB
and at the Bulk Fuels Facility is described; however, the Permittee must also discuss in
the RFI Report land use of offsite (off-base) areas impacted, or potentially impacted, by
the soil vapor, LNAPL, and groundwater plumes. Such offsite land use includes
residential land use. Provide a map indicating on-base and off-base land use.
Additionally, given its importance, land use should be discussed under its own heading
rather than included under a section titled "Physiography". Revise the RFI Report
accordingly.
20. Page 3-1, Sections 3.3 and 3.4: These sections describe the regional geology and
regional hydrogeology, respectively. However, figures supporting the discussions are not
included in the RFI Report. Revise the RFI Report to include figures illustrating regional
geology and hydrogeology. Explain in the RFI Report how the BFFS project area fits
within the regional settings.
21. Page 3-1, Section 3.2: Section 3.2 discusses meteorological conditions such as seasonal
daily high and low temperatures, rainfall, snowfall, prevailing wind direction, and wind
speed. In addition, Section 3.4 includes a discussion of precipitation rate,
evapotranspiration rate, and recharge. However, a table listing the monthly and annual
average values for these parameters is not included in the RFI Report. In this case, such
information is important for remedy selection. Revise the RFI Report to include a table
that presents the monthly data, as well as the annual averages, for the above noted
parameters.
22. Page 3-3, Section 3.3, "Regional Geology": This section discusses data from Table 3-1 ,
which does not correlate with the data presented on the geologic cross-sections, Figures
5-8 through 5-12. For example, Table 3-1 lists a thickness of74 to 94 feet for the
"Alluvial Deposits", yet many of the cross-sections show they have a thickness of 100 to
150 feet (as an aside, ancestral Rio Grande deposits are also technically alluvial deposits).
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Also, although the table refers to a "Transition Zone" and "Alluvial Deposits", no such
zones are shown on the aforementioned cross-sections.
Also, the descriptions of the site-specific units in Table 3-1 apply to those that extend
from the surface to barely below the water table. Furthermore, the units are not shown
on any cross sections or maps specific to the BFFS project, and are not discussed in any
substantial manner in the RFI Report, which collectively casts doubt as to the value of the
information in the table. Only units that occur within the project area should be listed in a
table such as Table 3-1, and such units should be shown and identified on cross sections
and maps of the BFFS project area. Also, the units specific to the BFFS, because of their
importance to the remediation effort, should be shown in the first column of Table 3-1,
and their relationship to the regional setting, if any, shown in the second column. Revise
the RFI to address these issues.
23. Page 3-3, Section 3.3, "Regional Geology": The data presented in Table 3-1,
"Hydrostratigraphic Units and Correspondence to Site-Specific Units", is very similar to
that in Table 2-2 of Kirtland AFB Stage 2 Abatement Work plan for the Soil Vapor
Extraction Pilot Test at the Bulk Fuels Facility (ST-106), dated December 11, 2002. It
would seem that after more than 10 years and the completion of an additional 100
borings, the compilation of thicknesses and depths would change due to the acquisition of
considerably more data. For example, the Table 3-1 lists a maximum thickness of 94 ft
for the alluvial deposits, yet the cross-sections show the deposits ranging up to 150 ft
thick. Update the table appropriately, especially thicknesses and depths, as shown by
data obtained since 2002. See also Comment 22.

24. Page. 3-4, Section 3.4, "Regional Hydrogeology", 1st paragraph, 15t complete
sentence, states: "Hydraulic conductivity values range from 0.25 feet per day (feet/day)
to 50. 0 feet /day due to large variations in the lithology of the basin-fill deposits."
NMED notes that the slug test data presented in the Groundwater RFI Report, hydraulic
conductivity data used as groundwater model inputs, and hydraulic conductivity data
from pumping tests (ABCWUA and KAFB -ST105-EX01) include many higher values
than 50 ft/d. Correct the text as appropriate.
25. Page 3-6, Section 3.4.2, "City of Albuquerque Production Zone", last paragraph
states in part: "Generally, wells in this zone are completed 500 feet or more below the
2009 water table elevation (i.e. the top of the well screen is typically greater than 1000 ft
bgs .... " NMED notes that the two closest ABCWUA production wells to the BFFS area,
Ridgecrest 3 and Ridgecrest 5, have screened intervals beginning at 620 ft and 650 ft bgs,
respectively, or in other words the top of their well screens are about 300 ft higher than
that stated in this section of the RFI Report. All other Ridgecrest and Burton wells are
screened in a similar manner as Ridgecrest 3 and Ridgecrest 5. Correct the RFI Report as
appropriate.
Additionally, the Permittee must provide a single table listing all soil vapor, soil-vapor
extraction, groundwater monitoring, groundwater extraction (production and treatment),
and PneuLog wells associated with the BFFS. The table must indicate the type of well
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(e.g. groundwater monitoring, production), date the well was completed, horizontal
location, measuring point elevation (if appropriate), elevation of tops and bottoms of well
screen(s), and ground surface elevation. Also, the table must include all wells and
boreholes relevant to the BFFS, not just the wells installed by the Permittee's current
contractor.
26. Page 3-6, Section 3.5, "Regional Vadose Zone":
This section of the RFI Report discusses general geologic and hydrogeologic
characteristics that occur base-wide. However, figures supporting the discussions are not
included in the RFI Report. Revise the RFI Report to include figures illustrating the
regional vadose zone. Explain how the BFFS project area fits within the regional setting.

SECTION 4: SCOPE OF ACTIVITIES
27. Page 4-4, Section 4.2, "Deep Soil Investigation": does not identify the work plan on
which the deep soil investigation was based (e.g. , Vadose Zone Investigation Work Plan).
Revise Section 4.2 to identify the work plan(s) and other project documents that provided
the basis for the work performed to conduct the deep soil investigation.
28. Page 4-4, Section 4.2, Deep Soil Investigation: In this paragraph the Permittee states:
"The results ofsoil samples collected during the installation of the four groundwater
monitoring wells are also discussed in this section; all other information for these four
wells can be found in the SWMU SS-111 Groundwater Zone RFI Report (USA CE,
2014)." All critical information that the Permittee uses in the RFI Report to support
conclusions must be included in the RFI Report. Additionally, the reference to well
KAFB-106162 is incorrect (there isn't any such well). In addition to revising the RFI
Report to include all critical information, correct the well name in the revised RFI Report.
29. Page 4-5, Section 4.2.2, "Soil Vapor Monitoring Wells", second paragraph: The last
sentence says: "Soil boring logs and well completion diagrams are presented in Appendix
B." Soil boring logs for SVMW-1 through SVMW-11 and SVEW-1 through SVEW-9
are not included in Appendix B. The Permittee must revise the RFI Report to include soil
boring logs for all soil vapor monitoring wells. See also Comments 3 and 25.
30. Page 4-6, Section 4.2.2, "Soil Vapor Monitoring Wells", t5t paragraph, last sentence:
"Table 4-1 presents the well completion information for the SVMWs and the actual
depths of the screened intervals." Table 4-1 does not include any well completion
information for the SVMWs or SVEWs. The Permittee must revise the RFI to include
well completion information for all SVMWs and SVEWs. See also Comment 25.
31. Page 4-8, Section 4.2.4, "Split-Spoon Sampling", first full paragraph: The text
indicates that the Vadose Zone Investigation Work Plan requires that soil samples from at
least two deep borings be analyzed for volatile petroleum hydrocarbons (VPH) and
extractable petroleum hydrocarbons (EPH). Furthermore, Section 4.2.4 states that the
required sample analyses were not performed; instead, the samples were analyzed for
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TPH-GRO and TPH-DRO. Justification for this deviation from the work plan is based on
a statement that VOC and SVOC analyses will provide the necessary data on any
constituents that exceed regulatory limits. However, the RFI Report fails to demonstrate
that the approach taken during the vadose zone investigation generates information that
constitutes an adequate replacement for VPH and EPH analytical results. Revise the
discussion in the last paragraph of Section 4.2.4 to demonstrate that the results of VOC
and SVOC analyses obviate the need for VPH and EPH results for deep soil samples.
The demonstration should show that use ofVOC and SVOC results to estimate risks at
the BFFS is equivalent or superior to characterization of risks using VPH and EPH
results.
32. Page 4-12, Section 4.4.2: This describes various phases of Radius oflnfluence (ROI)
testing of the soil vapor extraction (SVE) system, including the current CATOX system.
See Comment 7.
33. Page 4-13, Section 4.4.2, "Radius of Influence Testing, Using the CATOX SVE
System, Shakedown Testing": The last paragraph in this section states: "From this test,
it was determined that the maximum running conditions were as follows (Section 5.3.2):
• Motor speed: 1,400 rpm
• Well vapor valves:fully open
• Well dilution valves: half open
• Chain wheel dilution valve: fully closed."
The Permittee has not mentioned or describe the "chain wheel dilution valve" anywhere
in the text. Provide a description of the chain wheel dilution valve in the revised RF
Report.
34. Page 4-16, Section 4.5, "Quality Assurance and Quality Control": indicates that four
field work variances are located in Appendix A-1. Examination of Appendix A indicates
that the appendix is not subdivided making location of the field work variance forms
difficult, as well as correspondence presented in Appendix A. See also Comment 4.
SECTION 5: FIELD INVESTIGATION RESULTS
35. Section 5.1.1 "Geologic Logging Results": The geologic cross-sections, Figures 5-8
through 5-12, only show two major mapped units, designated as Units A and B.
However, other units can be followed and mapped for many hundreds to thousands of
feet, some which clearly affect contaminant migration in both the vadose and saturated
zones.
Figure 5-7 shows the locations of the geologic cross sections prepared for the RFI Report.
To be of most benefit, the area shown on cross section A-A' (Figure 5-8) must be
extended beyond production well Ridgecrest 5. Additionally, the major geologic units
(which include USF-1, USF-2, and the al and a2 units) encountered, for example, at
Ridgecrest 5, the VA Hospital Well, and at the deepest well at the ABCWUA clusters,
must be shown on A-A', as appropriate. The supporting geophysical logs (induction
logs) for these wells must also be shown on A-A'. Similar presentations of geology must
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be done for the cross sections in Figures 5-9 through 5-12. It is also customary and useful
to show where cross sections intersect other cross sections; revise Figures 5-8 through 512 accordingly, as well as all other cross sections provided in the RFI Report where this
situation occurs.
36. Page 5-1, Section 5.1.1: Page 10 of the PneuLog® report in Appendix D indicates that a
potentially low permeability layer in test well KAFB-106148 contains_elevated soil vapor
concentrations, suggesting preferential adsorption of fuel hydrocarbons onto clay layers.
See also Figure 5-13, 5-14, and 5-15 for PneuLog® results; higher TVH readings are
often associated with sudden decrease in vapor permeability with depth. Preferential
adsorption onto clay or silt layers can have significant implications for long-term
optimization of the SVE system, because these layers may continue to ''bleed"
hydrocarbons long after treatment is substantially competed in more sandy zones. These
conditions should be considered for the final SVE design, and thus, discussed in the RFI
Report.
3 7. Page 5-2, Section 5.1.2, 3 rd paragraph on page: Although 1, 1,2-trichloroethane and
1,2,3-trichloropropane may not be fuel related, these compounds must not be ignored in
the risk assessment or the RFI Report. Include these compounds in the risk assessment.
38. Page 5-2, Section 5.1.2, "Shallow Soil Sample Results", 1st paragraph: indicates the
analytical results for shallow soil samples were compared to NMED residential soil
screening levels (SSLs). If a residential SSL was not available for a constituent, the EPA
Region 9 Regional Screening Level was used for screening.
In addition to the analytical results for shallow soil samples, Table 5-1 provides a
summary of the screening analysis. As such, it must be referenced in the discussion (now
found) at the top of page 5-2 of the RFI Report. A review of Table 5-1 indicates that the
maximum detected concentration for a constituent was compared to the screening
criterion.
EPA revises the RSLs in May and November each year. Thus, a reference is needed for
the EPA RSLs to demonstrate that the most recent version (at the time the screening
analysis was performed) of the RSLs was used. Revise the discussion on the screening of
shallow soil sampling results to include such a reference to Table 5-1 . Indicate that the
maximum detected concentration for a constituent was compared to the applicable
screening criterion. Ensure a citation for the EPA RSLs is included among the references
listed at the end of the RFI Report.
39. Page 5-5, Section 5.2.2, "Pneulog® Testing Results", 6th bullet: "From 350 to 478/eet
bgs, the permeability was between 1 and 10 Darcys with an obvious decrease in depth.
The soil TVPH vapor concentration also decreased across this interval. No appreciable
flow was extracted from the bottom of the screen at 462 to 478/eet bgs."
The Permittee has calculated permeability of the subsurface based on flow within a long
screened interval where applied vacuums were not sufficient to induce flow below a
certain depth. This method provides inaccurate and misleading data and all assumptions
in areas where no flow was induced are invalid. In addition, any data collected in this
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manner will indicate a decrease in permeability with depth, as flow rates are dependent
on pressure. The analysis indicates that no data correction based on pressure differences
related to depth within the wells was applied, so all permeability data collected in this
manner are inaccurate.
The Permittee has not discussed these issues or limitations within the RFI Report. The
Permittee must remove all reference to specific permeability values or inferences made
from Pneulog® test results.
40. Page 5-23, Section 5.4.2.3, "Spatial Analysis of Soil-Vapor Contamination", 2 nd
complete paragraph: Based on the trends discussed in this Section, the Permittee
concludes in bullet 6 of Section 7 ("Conclusions and Recommendations") that areas
encompassing total VOCs and benzene have decreased between 2011 and 2013 (bullet 6).
See Comment 14.
Also, the Permittee states that inconsistencies between soil vapor maps and cross sections
are caused by sample locations that are at "non-standard" depths. Apparently the
software used by the Permittee's contractor to construct maps and cross-sections are not
able to properly cope with data in three-dimensional (3D) space. This is an unacceptable
excuse for justifying the failure to produce 3D coherent models ofvadose zone
contamination (and geology and other site conditions), which in turns leads to a failure to
generate an adequate CSM for the BFFS. If the software cannot adequately produce what
is needed, create adequate maps and cross-sections using other software that can generate
appropriate graphics, or generate them by hand.
Figures 5-41 through 5-49 presumably show the locations of cross sections found in
Figures 5-51 through 5-62. The purpose of these latter cross sections is to show the
vertical distribution of various fuel contaminants in the vadose zone at the source area,
and thus, they should help show the migration path of the contaminants from the FFOR
to the water table. However, there are too few cross sections in both east-west and northsouth orientations to properly construct a 3D model of the geologic and contaminant
conditions at the BFFS site.
Furthermore, the lithologic cross sections in Figures 5-51 through 5-62 do not
meaningfully represent subsurface conditions. The geologic units shown on these figures
do not correspond to those shown on the larger geologic cross sections presented in
Figures 5-8 through 5-12 and those presented in Table 3-1.
Figures 5-51 through 5-62 also contain cross sections showing concentration data for
total VOCs and benzene in soil vapor. Although not done for these figures, it is
customary to plot and contour concentration data on the same cross sections showing
geology, which greatly assists in identifying any geologic controls on contaminant
migration. Furthermore, identifying on a cross section where other cross sections
intersect it is customary to assist reviewers. Accordingly, the Permittee must resubmit
these cross sections with corrected geology and showing contaminant concentrations and
points of intersections with other cross sections, except:
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A.)
the geologic units identified on the cross sections must be the same as
those presented on the geologic cross sections (Figures 5-8 to 5-12) and Table 31, and;
B.)
To be representative of subsurface conditions, at a minimum, all geologic
units that control the migration of contaminants in the vadose zone must be
identified and mapped, including the fine grain unit (250 ft Clay) located at a
depth of approximately 250 feet at the source area; and
C.)
Additional cross sections are required to properly correlate geologic units
in the source area. At a minimum, the number of cross sections in both the eastwest and north-south orientations must be doubled.
41. Page 5-5, Section 5.2.1 "Geologic Logging Results", last sentence in paragraph at
top of page states: "Clay lenses are also observed heterogeneously within the Santa Fe
Group with the most notable lens shown in the A-A' cross-section (Figure 5-8)." A
"notable lens" of clay is not highlighted on Figure 5-8. See Comments 9 and 40.
42. Page 5-13, Section 5.2.5.7, "Summary of Quarterly Soil Vapor Sample Results":
One of the general observations from soil vapor data is that there are detected
hydrocarbon constituents everywhere that soil vapor is monitored. As an example,
sample location KAFB-106138 is located adjacent to the VA Hospital, and has vapors in
both the shallow and deep intervals. Therefore, vapor intrusion is a concern for this area,
in addition to the Bulk Fuels Facility itself. Provide a discussion of vapor intrusion
concerns, as well as how these concerns were evaluated. See also Comment 16.
43. Page 5-15, Section 5.3.2.1, "CATOX SVE ROI Test, Step-Test", first paragraph
states: "Vacuum pressures and flow rates from the extraction wells during the step-tests
are plotted on Figures 5-16 through 5-18. Hydrocarbon concentrations from the
extraction wells during each step-test are plotted on Figures 5-19 through 5-21."
The x-axis of these figures is labeled "Date and Time", but the intervals are labeled with
numbers that do not appear to relate to date and time. Re-label the intervals to show data
clearly in units of time or provide a legend that explains the notation of time on the
figures.
In addition, Figure 5-16 indicates that there was no flow from KAFB-106160 for
approximately half of Step 1 of the step test (from 41304.5 on the x-axis through the end
of Step 1). The Permittee provides no discussion of this issue. In addition, Figure 5-19
indicates hydrocarbon concentrations exceeding 10,000 ppm were collected while there
was no flow from this well. The Permittee provides no discussion of, or reasoning for,
this discrepancy. Provide appropriate discussions on these latter two matters concerning
Figures 5-16 and 5-19.
44. Page 5-17, Section 5.3.3.1, bottom paragraph on page; and Table 5-12: Provide
details on the calculated maximum and minimum vapor pressures; also, clarify what this
information is useful for.
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45. Page 5-16, Section 5.3.3.1, "Barometric Influence on Vacuum Pressure in the
Vadose Zone", first sentence: refers to Section 4.3.4 for a description of the methods
used to quantify the vacuum response of the vadose zone to barometric fluctuations.
However, there is no Section 4.3.4 in the RFI Report. It is likely that the reference
should be Section 4.4.3, "Barometric Fluctuations". Revise the RFI Report to refer to the
correct location of the text describing the methods for quantifying the vacuum response
of the vadose zone to barometric fluctuations.
46. Page 5-18 and 5-19, Section 5.4.1, "Detected Compounds and Contaminants of
Concern": The text indicates that screening analyses were performed to identify
constituents of concern ( COCs) in soil and soil vapor. Page 5-18 lists the criteria that
COCs were to meet to be considered further as a COC (see also Comment 5). The COCs
identified in soil and soil vapor are listed on page 5-19 of the RFI Report. No other
information on these screening analyses was found in the report texts or the
accompanying appendices. The discussion of the screening analysis in the RFI report
must be expanded to include additional information on the application of the criteria used
to identify COCs. Each discussion must define the data set used in the COC screening
analysis, and the constituents eliminated must be identified. A table summarizing the
COC Screening Analysis for groundwater must be included and considered for the
screening of soil and soil vapor for COCs. The table must present the data set used as
well as the number of available samples, the number of detections, and the applicable
screening values for each constituent. In addition, the table must include a column that
indicates if the constituent is identified as a COC. The reasons for selection or
elimination as a COC must also be provided. Revise the RFI Report to address these
matters.

47. Page 5-18, Section 5.4.1, "Detected Compounds and Contaminants of Concern",
third bulleted item: A reference citation is included for EPA residential RSLs.
According to the list of References at the end of the RFI Report, the citation is for EPA' s
National Primary Drinking Water Standards, EPA 816-F-09-0004, dated May 2009. This
document is not an appropriate source for EPA RSLs. Note that EPA revises the RSLs in
May and November each year. Thus, a reference is needed for the EPA RSLs to
demonstrate that the most recent version (at the time the screening analysis was
performed) was used in screening soil and soil vapor sample results. Revise the third
bulleted item in Section 5.4.1 to include a reference citation for the EPA RSLs used in the
screening analysis. Ensure the information source is included among the references listed
at the end of the RFI Report. See also Comment 38 concerning a similar issue.
48. Page 5-22, Section 5.4.2.2, "Spatial Analysis of Deep Soil Contamination Based on
Split-Spoon Sampling": This section is the Permittee's vadose zone model of deep
(greater than 20 ft) soil contamination. Following is Section 5.4.2.2 in its entirety:
"Soil COCs are identified in Section 5.4.1. Deep soil sample results from 2006 to 2013
were compared against NMED residential SSLs, or if no SSL exists at this time, samples
were compared against EPA RSLs. The following details deep soil contamination by
COC:
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•

•

One split-spoon soil sample, representing the interval 400 to 450 ft bgs (collected at
447 to 448.5 bgs), was identified with a TPH-(GRO+DRO) concentration greater
than the NMED TPH Screening Guideline of 1,000 mg/kg-at location KAFB106120.
No available soil sample analytical results from wells KAFB-1066 through KAFB10610 collected between 2006 and 2011 exceeded regulatory criteria."

The text presented in the RFI Report is grossly inadequate with regard to describing soil
contamination (nature, concentration, extent, controls) in the source area of the BFFS
site. An adequate description cannot be made without referring to the appropriate maps
and cross-sections that show the nature, concentration, extent of, and controls on soil
contamination. See also Comments 9, 12, 35, 40, 46, 97, 99, and 100.
The RFI Report must provide cross-sections showing the vertical distribution of the
various fuel contaminants in soil within the vadose zone at the source area and the
migration pathway taken by contaminants from the FFOR to the water table.
49. Page 5-22, Section 5.4.2.3, "Spatial Analysis of Soil Vapor Contamination":
Throughout this section, the Permittee specifies acreages (area) for the total VOC
footprint that show increases and decreases from quarter to quarter. See Comment 14.
50. Page 5-23, Section 5.4.2.3, first full paragraph on page: The third sentence ("These
data do, however, show the maximum potential concentrations ofEDB ... ") is not correct,
because Figure 5-50 indicates that there were no EDB detections. Correct the RFI Report
as appropriate.

SECTION 6: CONTAMINANT FATE AND TRANSPORT
51. Page 6-1, Section 6, "CONTAMINANT FATE AND TRANSPORT": Given the
large quantity of hydrocarbon vapors in the subsurface, this section should also clearly
present the physical parameters that will be required for future vapor intrusion risk
analysis, such as soil type, porosity, etc. The risk assessor should be able to refer to the
RFI Report for these types of parameters. Include these important physical parameters in
the revised RFI Report.
52. Page 6-2, Section 6.1, "Contaminant Properties and Persistence": When considering
contaminant fate and transport, it is inappropriate to only identify the soil COCs as COCs
for the vadose zone. For example, given the relatively high levels of benzene in soil gas,
it is unacceptable to not consider benzene as a COC for soil. Similar arguments apply for
all BTEX and fuel-related compounds. See also Comment 5.
53. Page 6-5, Section 6.1.1, "VOCs": A discussion is included on the fate and transport
characteristics of 1,2,4-trimethylbenzene (1 ,2,4-TMB). The discussion presents a value
of 6.16x 10-3 atmosphere-cubic meters per mole (atm-m3/mol) for the Henry's Law
Constant which differs from the value reported in the Groundwater RFI Report (5.18x10-3
atm-m3/mol). Note that both values are referenced to EPA's Health Effects Assessment
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for Trimethylbenzenes dated 1987. It is believed the different values are based on
different temperatures; however, neither RFI Report references the temperature for the
value reported in the text. Information on the Henry's Law Constant for 1,2,4-TMB
should be reviewed for accuracy and consistency. It is preferred that a single value of the
Henry's Law Constant be reported and used in fate and transport calculations. In
addition, the reference temperature for any reported value of the Henry's Law Constant
should be provided. Revise the 1,2,4-TMB discussion in Section 6.1.1 of the RFI Report
to include the reference temperature for the Henry's Law Constant. Ensure the
information source is included among the list of references at the end of the RFI Report.
54. Page 6-6, Section 6.1.2, "SVOCs, PAHs" bullet: This statement in the 8th sentence
exhibits poor logic: "Based on the range in values and the apparent lack of a significant
competing fate process, biodegradation may be an important process in soil." It is not
reasonable to assume biodegradation is present simply because no other fate or migration
processes are identified. Provide additional justification concerning biodegradation in the
RFI Report.
55. Page 6-6, Section 6.2, Contamination Migration: This discussion would be more
informative if it presented what was actually observed or inferred at the BFFS site based
on the investigation results, rather than discussing conjecturably what could happen for a
NAPL release. For example, it is evident that the fuel release has, in fact, migrated to the
saturated zone (rather than "NAPL may spread laterally as a continuous, free-phase layer
along the upper boundary of the water-saturated zone"). Provide a discussion of what
has been observed at the site.
56. Page 6-7, Section 6.2.1, "Impact of Water-Level Fluctuations", first paragraph: "The
PneuLog® data indicate that the water table beneath SWMU ST-106 was at
approximately 350 feet bgs when the NAPL'reached the water table."
This statement contradicts statements on page 17 of the PneuLog® Report contained in
Appendix D, which states that"[ o]nee the NAPL encountered the historical capillary
fringe above the water table at a nominal depth of 400 ft bgs . . .". Explain how the
PneuLog® data provides data on the location of the water table, and discuss the
contradiction in interpretation of where the water table was believed to be located based
on the PneuLog® data.
57. Page 6-11, Section 6.2.5, "Barometric Fluctuations": This discussion on barometric
pressure appears to be generally misinformed and overall not useful. It is counterintuitive that barometric pressure would have a profound effect on the ROI of SVE wells
(as discussed in Section 5.3.3), but would have no effect on soil vapor contaminant
distribution. Note also that Appendix K, Figure 2 notes correlation of barometric
pressure with changes in groundwater elevation, so the argument that deeper media is not
affected by barometric pressure is invalid. Delete this discussion.

SECTION SEVEN: CONCLUSIONS AND RECOMMENDATIONS
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58. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", t5t bullet:
the recommendation is" .. .the nature and extent of contamination at (sic) have been
adequately defined at SWMU ST-106, with the exception ofquantification ofEDB in soil
vapor." See Comment 12.
59. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 3 rd bullet,
states: "Shallow soil contamination (to a depth of 20 feet bgs) was delineated during the
FFOR sampling task. The majority ofshallow soil contamination is located along the
former pipeline from Building 1033 to the FFOR. These locations roughly correspond to
known spill locations. The delineation of hydrocarbon contamination in shallow soil, in
conjunction with the soil vapor analytical data, confirms the pipeline near the FFOR as a
source of contamination at ST-106." Deep soil borings must be advanced along the
pipeline in areas that showed shallow soil contamination at a depth of 20 feet (see
Comment 99). Indicate precisely where these sources occur near the FFOR. In previous
reports, the FFOR was indicated as the source of contamination at the BFFS site.
60. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", fourth
bullet, states: "A total of 10 COCs has been identified in soil at SWMU ST-106; these are
compounds with detections greater than their applicable screening levels. The primary
COCs in soil at SWMU ST106 are 1,2,4 trimethylbenzene; PAHs; and TPH based on
results ofshallow and deep soil sampling between 2006 and 2013." The Permittee must
add EDB to the list of soil and soil gas COCs. See Comments 5 and 52.

61. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 5th bullet
states: "No screening levels exist for soil vapor, and therefore, no soil vapor COCs have
been identified for ST-106 as part of the Vadose Zone RFI."
See Comment 5.
62. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 6th bullet
states: "Soil vapor contour maps of benzene and total VOCs between 2011 and 2013
indicate that overall concentrations ofsoil vapor have decreased during this time." See
Comment 14 for related issue.
63. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 8th bullet:
Indicate specifically the areas where there are known spills other than at the FFOR.
Additionally, the conclusion reached is not adequately supported, as the RFI Report fails
to present an adequate and appropriate CSM. See also Comments 59 and 66.
64. Page 7-1, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 9th bullet.
This refers to COCs that are, by inference, soil vapor COCs (i.e., associated with NAPL)
which the Permittee has failed to define. COCs cannot be limited to just the soil COCs as
defined in the RFI Report. See Comments 5, 52, and 60.
65. Page 7-2, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", 2 nd
paragraph:
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The Permittee's recommendations for SWMU ST-106 are:
• Complete a risk assessment (to be submitted under separate cover).
• Conduct one quarter ofsoil vapor sampling for EDB using the CARB422Mod
analysis. Due to the analytical methods used in quarterly soil vapor sampling
(USA CE, 2011 a), quantitative evaluation ofEDB in soil vapor remains a data gap for
ST-106.
• Complete a CME for SWMU ST-106 to identify applicable cleanup standards, to
determine remedy evaluation criteria, and to propose a selected remedy to address
the contamination that poses a risk to human health and the environment.
A final risk assessment cannot be completed until after SWMU ST-106 has been
adequately characterized. NMED will notify the Permittee when the CME is to be
conducted in accordance with Permit Section 6.2.2.2 of the Permittee's RCRA Permit
and after complete and adequate characterization of the BFFS project has been
accomplished. See also Comment 13.
66. Page 7-2, Section 7, "CONCLUSIONS AND RECOMMENDATIONS", last
paragraph: The CSM is supposed to provide an understanding of the physical,
chemical, and biological processes and conditions that influence contaminant fate and
transport to environmental receptors (including humans) and forms the foundation for
risk assessment. Understanding these processes and conditions that occur at a site is
critical for adequately conducting a corrective measures evaluation for final remedy
selection.
The so called CSM presented in Figure 7-1 is an overly simplistic figure (essentially a
"cartoon"). Such a figure is of no use as a rigorous synthesis of data for conveying site
conditions to technical reviewers. The CSM cannot be represented in a single figure for a
project as complex as the BFFS. A CSM for the BFFS should have been advanced to
include coherent 3D representations of site conditions, with the model illustrated with
numerous maps, cross sections, tabular data, and graphical representations of geologic,
hydraulic, climatic, biological, and contaminant concentration (groundwater, soil, vapor)
data. Although cross sections and maps, and generally little discussion of them, are
presented in the RFI Report, they are fatally deficient as indicated in the comments of this
NOD. An adequate and appropriate CSM is not provided in the RFI Report.
Furthermore, in the text (page 7-2) of the RFI Report, the CSM is called a "preliminary
conceptual site model" that will "require further definition and refinement." A RCRA
Facility Investigation report that concludes that no data gaps remain, such as the subject
RFI Report claims (other than acquisition of one round ofEDB vapor data), is expected
to have a complete and final CSM. Otherwise, corrective measures evaluation cannot
begin, and selection of a final remedy cannot be accomplished.
Even in its overly simplistic form, the CSM as presented fails to convey adequately and
accurately the most basic information. For example, it does not show certain units
beneath the BFFS site that control the migration of contaminants in the vadose zone (e.g.,
see Comment 9). Figure 7-1 is erroneous, for example, in that it shows that if a
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groundwater well were to be installed at the FFOR, it would encounter LNAPL on the
water table, for which there is no evidence that this is true based on what is currently
known about the distribution ofLNAPL beneath the BFFS. Although Figure 7-1 is not to
scale, it seems to imply that the dissolved phase contamination is about as deep as, or
deeper than, the bottom of the screen at KAFB-3, which extends about 400 feet beneath
the water table. No data show EDB contamination exists at this depth.
As discussed above, Figure 7-1 is a cartoon, is poorly constructed, and coveys erroneous
information. Remove Figure 7-1 from the RFI Report and revise the RFI Report to
include a comprehensive, adequate, and appropriate CSM that can form the basis of a
corrective measures evaluation and remedy selection.

FIGURES
67. Figure 3-1: Figure 3-1, is titled "2002 Potentiometric Surface Elevation (from Thomson
2012)" in the List of Figures, but the source note on the figure lists Bexfield and
Anderson 2002 and provides no reference for Thomson 2012, nor does Thomson 2012
appear in the references in the text. Clarify which reference is correct, correct the figure
or the "List of Figures" as appropriate, and if the correct reference has not been provided,
provide the correct reference.
68. Figure 4-2, "SOIL VAPOR MONITORING LOCATIONS": Show the locations for
SB-26 and monitoring well KAFB-106078 on Figure 4-2.
69. Figures 5-8 through 12: It is customary and useful to show where cross sections
intersect other cross sections. Revise the Figures accordingly. See also Comment 35.
70. Figures 5-16 through 5-21: The horizontal axes are not labeled clearly as a measure of
time. See Comment 43.
71. Figures 5-31 through 5-34: The horizontal axes are not labeled clearly as a measure of
time. See Comment 43. Explain what these graphs are attempting to portray in Section
5.3.2.2 of the RFI Report.
72. Figure 5-50 EDB Results: The Figure has no useful purpose because EDB was not
detected at any location at the detection levels indicated. See also Comment 74.
73. Figures 5-51 through 5-62: Color selection ofred for clay and orange for gravel was a
poor choice given the similarity in these colors but drastically different lithologies. Also,
it appears that there are contour lines on the soil vapor cross sections; label them and/or
describe them in the legend to indicate what they represent.

TABLES
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74. Table 5.10: This table presents EDB results for soil vapor samples for several quarters.
Figures showing the spatial distribution of EDB results over time must be provided.
APPENDICES

Appendix A-correspondence letters
75. See Comment 4.
AppendixB
76. See Comment 3.
Appendix C
77. Many problems pointed out in NMED's February 1, 2013, disapproval letter are still
extant in Appendix C of the RFI report. Sections 5 .1.2, "Shallow Soil Sample Results",
and 5.4.2.1, "Spatial Analysis of Soil Contamination Based on Shallow Sampling", both
refer to Appendix C-1 (sometimes referred to also as Appendix C 1) as containing
laboratory analytical results. The un-named table in Appendix Cl suffers from the same
problems as in the past including the need to describe column headings, the significance
of various blanks and symbols in the columns, and the listing of 50 foot intervals for
discrete samples.
The Permittee later submitted the table in Appendix Cl of the RFI Report in ".pdf' file
format, which is extremely difficult to use and truncates entries, even though NMED has
previously required the Permittee to submit such tables in spreadsheet format. NMED
also required in the quarterly reports a table listing or text describing what data have been
corrected, if any. Because no such tables in quarterly reports have been found and the
problems described in the February 1, 2013, letter are still present in the table in
Appendix Cl, NMED is not convinced that the table is complete or accurate. For
example, the entry for KAFB-0118 for 11/4/04 for parameter chloride lists "CASTLE
AIRPORT LONG" in the 16th column or "DFT QAPP REMEDL AC" for KAFB-0117
for parameter manganese. It is unclear what these entries mean, or even if KAFB-0118
or KAFB-0117 are relevant for inclusion in the table.
Subsequent to submitting the RFI Report, the Permittee provided NMED with a CD file
in Excel format containing Appendix C. Even in the CD, Appendix C is a poorly
referenced and poorly described collection of four sub-appendices: Cl, C2, C3, C4;
which in tum, contain fourteen other files -- four in Appendix_C3 _ Soil Analytical Data
and ten in Appendix_C4_Analytical_Data.
Despite the February 1, 2013, letter, Appendix Cl (or C-1) in the CD still contains data
from the KAFB landfills (LF-002) and from other KAFB SWMUs, such as, ST-246 and
ST-229.
Delete all superfluous and incorrect entries in Appendices C 1 and C2 and update the table
headings and entries as appropriate. Describe the column headings, the significance of
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various blanks and symbols in the columns, and clarify the meaning of 50 ft intervals for
discrete samples and other confusing entries. Appendices Cl and C2 also have data from
KAFB sites not associated with the Bulk Fuels Facility (for example KAFB groundwater
monitoring wells in the 200, 300, 400, and 500 series). The Permittee must remove all
such extraneous data and provide correct data in Appendices Cl and C2 in the revised
RFI Report.

AppendixD
78. Appendix D PneuLog report, page 10: The Pneulog® test on well KAFB-106148
indicates that, "From 267 to 283 feet bgs, a relatively low permeability interval was
encountered that appears to harbor significant contamination, as evidenced by its elevated
soil vapor concentration of almost 20,000 ppm." Therefore, these results also suggest
that low-permeability layers tend to adsorb more petroleum hydrocarbons. Similarly, on
pg. 14 of the Praxis report, for well KAFB-106150, it is stated "Low permeability soils
were encountered from 245 down to 284 feet bgs (except for one very thin permeable
stratum). This low permeability interval produced little flow; however, the TVPH
concentration was estimated to be around 30,000 ppm suggesting a residual NAPL may
reside near the top of this low permeability interval and could require a long duration of
SVE to remediate." This type of detail must be incorporated into the full-scale corrective
measure design. (Note: the unit ppm should be ppmv in accordance with the figures in
the Pneulog Report). See also Comment 36.
Appendix£
79. Appendix E Field Sampling Data and Records: There is a wide variety of different
kinds of forms and information in Appendix E, including groundwater sampling and
survey data. There is no apparent organization of the material, and therefore it is difficult
to find a particular piece of documentation. The Permittee should compile the
information into an organized manner and provide a Table of Contents at the beginning
of this appendix. See also Comment 4.
Appendix F- Geophysical Records
80. See comment 8.
Appendix G
81. Page G-2, Appendix G, Section 2, "Barometric Fluctuations": The Permittee states:
"Changes in vacuum pressure due to SVE were overprinted by changes in background
pressure due to barometric fluctuations ..."
This sentence does not make sense. It appears that the word "overprinted" is a
typographical error. Correct this error or provide an explanation.
AppendixH
82. Appendix H, "Data Quality Evaluation Reports and Data Packages": This appendix
has no apparent organization, and therefore it is very difficult to find a particular piece of
documentation. The Permittee should compile the information in an organized manner
and provide a Table of Contents at the beginning of this appendix. See also Comment 4.

Col. Miller and Mr. Pike
March XX, 2015
Page 27 of36

Appendix/
83. Appendix I, soil vapor data time series graphs: The first graph is for Well ID KAFB
106028-150, but there is no such location on the map (Figure 4-2). The correct well may
be KAFB-106128 or KAFB-106028. Correct the information as appropriate.
AppendixK
84. The RockWorksTM software employed to estimate mass adsorbed to soil and as vapor
assigns voxels (cells) that are 50 x 50 x 10 feet thick. Each voxel, in tum, is apparently
assigned by the software a concentration ofTPH. Describe how the software assigns
TPH concentrations to the voxels.
85. Describe how the RockWorks™ software distinguishes the boundary between
contaminated soil and soil vapor at the BFFS site and corresponding uncontaminated
media adjacent to the BFFS site.
86. For soil and for soil vapor contamination, provide example maps showing the distribution
ofvoxels (at depths of 50, 150, 250, 350, 450, and 490 feet) and for each voxel their
assigned concentration data. Show also on each map the borehole and vapor well
locations, as appropriate, where actual empirical data were obtained to support
assignment of TPH concentrations to the voxels.
87. The vapor mass estimate does not appear to take into account the volumetric water
content, which if true, would cause the amount of vapor reported to be overestimated by
about 20%. Clarify whether the volumetric water content has been considered, and if so,
show the calculations to clarify Table 3 of Appendix K. Otherwise, revise the vapor
mass estimate accordingly in the text and table, and show the calculations in your
response. Additionally, for either case, indicate the source of the data for volumetric
water content.
88. Notwithstanding the conversion factor of"5" found in Table 3 of Appendix K, for
Equation 1 on page 2 of Appendix K, show the calculations to convert from ppmv to
mg/m3.
89. Table 3, Appendix K, Vapor NAPL Equivalent, 2nd row under "Comments" column
states"> lppmv, not used in mass calculation". Explain what this comment means as it
appears that it is erroneous and may conflict with text in the first paragraph of page 2,
Appendix K. Correct the text or the table as appropriate.
90. Table 3, Appendix K, Soil NAPL Equivalent, 2nd row under "Comments" column states
"> 1 mg/Kg, not used in mass calculation". Explain what this comment means as it
appears that it is erroneous and conflicts with text in the first paragraph of page 2,
Appendix K. Correct the text or the table as appropriate.
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91. Table 1 OILVOL Input Parameters and Values, Appendix K: everywhere in this table
where the source is indicated as "Site data" specify the exact document(s) and place
within the document(s) where the data are taken from.
92. Explain, including presenting mathematical equations, how OILVOL calculates free
product and residuals in the unsaturated zone and saturated zones.
93. Indicate the OILVOL model grid spacing that was utilized.
94. For the OILVOL modeling, provide an explanation about the use of control points at the
southern end of the plume. Explain why the existing southern monitoring well (KAFB10627) was not used. Provide information on how the results would differ if existing
wells are used instead of the fictitious control points.
95. For the OILVOL modeling, explain and justify the input values used for Sor, Sog, and
Sm.
96. Comments provide by the ABCWUA indicate that the software developers of OILVOL
claim that the purpose of the model is to provide a volume of mobile LNAPL and it is not
recommended for accurately estimating the volume of residual LNAPL in the saturated
and unsaturated zone. Appendix K reports the residual volumes in saturated and
unsaturated zones, and these volumes are included in the total volume for LNAPL.
Explain whether the residual volume estimates are reliable, and provide a discussion on
potential error.
97. Based on the mass estimates presented in Table 3, Appendix K, the majority of fuel
contamination exists as LNAPL situated at the water table (the LNAPL is now mostly
submerged below the water table). The LNAPL mass, as estimated by KAFB, is about 8
times that in the vadose zone (as the total of the mass adsorbed to soil and as vapor).
However, experience suggests that such a condition is unlikely, and TPH data for soil
samples are almost everywhere too low suggesting that more mass should be present in
the vadose zone than has been determined through site characterization completed to
date. Drilling and sampling completed thus far is believed to have successfully located
where the plume lies within the vadose zone within the source area of the BFFS site. But
characterization of the core of the plume, where soil and soil vapor contaminants would
be expected to occur at their highest concentrations, is inadequate and almost nonexistent
as indicated by the typically low levels of contaminants detected and reported for these
media. Thus, additional characterization is required in order to more accurately estimate
the amount of contamination that is present in the vadose zone. See also directive for
additional characterization work at Comment 99.
Appendix L - cross-sections
98. See Comment 40.
Requirements for Conducting Additional Investigation
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Pursuant to Permit Section 6.0 of the Permittee's Hazardous Waste Treatment Facility Operating
Permit for the Open Detonation Unit (RCRA Permit), the Permittee shall implement corrective
action as necessary to protect human health and the environment from all releases of hazardous
waste or hazardous constituents. The Permittee is hereby directed to conduct the additional
investigations as described below in Comments 99-101 ofthis NOD in order to provide adequate
characterization data to support selection of a final remedy for the vadose zone at the BFFS site.
NMED reserves the right to require additional investigation beyond what is required under this
NOD as necessary to accomplish the above stated purpose.

New Soil Borings
99. Characterization of contaminant concentrations in the vadose zone soil and soil vapor
plumes is grossly inadequate. Additionally, the extent and concentrations ofLNAPL in
the "smear zone" above, at, and below the water table is also not adequately
characterized. To correct these deficiencies, soil samples must be collected at smaller
depth intervals (i.e. more frequently) within the core and other highly contaminated
portions of the fuel plume occupying the migration pathway and the smear zone.
Additionally, soil vapor extraction wells need to be installed which can be later utilized
for clean up as conditions require.
To further characterize the soil and soil vapor plumes and the contaminant migration
be completed at each of the locations listed in and shown
pathway, bori~
on the map in - - of this NOD. Soil samples shall be collected at each boring at a
frequency of at least one sample every 5 feet to total depth and at least one sample at total
depth. Each soil sample must be analyzed in a laboratory for TPH (DRO+GRO). Soil
samples shall also be analyzed at a frequency of every 10 feet for volatile organic
compounds and semi-volatile organic compounds. The soil sample collected at total
depth must also be analyzed for volatile organic compounds and semi-volatile organic
compounds.
The lithology of each of the boreholes must be logged by a qualified geologist at depth
intervals not to exceed 5 ft. In addition, geophysical logging shall be done at each
borehole from the surface to total depth, to include induction (shallow and deep), neutron,
and gamma logging.
Furthermore, each boring shall be drilled from the surface to at least 20 feet below the
water table. Boreholes# 14, 32, 43 must be continuously cored from the surface
to total depth. Each boring in shall be completed as a permanent soil-vapor
extraction well or shallow groundwater monitoring well as indicated in the table. Screen
intervals for soil-vapor extraction wells shall be based on field conditions indicating
favorable extraction zones. Groundwater monitoring wells shall be constructed such that
no more than 15 feet of well screen is situated below the water table.
In addition to chemical analysis of soil, soil samples shall also be collected at the
of this NOD. These data
intervals and analyzed for the properties indicated in -
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are needed to assess contaminant migration rates through the vadose zone to
groundwater, to accurately determine the mass of contaminants in the vadose zone, and to
determine soil properties useful for the design of remediation system(s).
To further characterize the extent and concentrations ofLNAPL in the smear zone,
borings shall be completed at each of the locations listed in and shown on the
map in of this NOD. Soil samples shall be collected at each boring starting at the
depth indicated in at a frequency of at least one sample every 5 feet to total
depth, and at least one sample at total depth.
Each soil sample must be analyzed in a laboratory for TPH (DRO+GRO). Soil samples
shall also be analyzed at a frequency of every 10 feet for volatile organic compounds and
semi-volatile organic compounds. The soil sample collected at total depth must also be
analyzed for volatile organic compounds and semi-volatile organic compounds.
The lithology of each of the boreholes must be logged by a qualified geologist at depth
intervals not to exceed 5 ft. In addition, geophysical logging shall be done at each
borehole from the surface to total depth, to include induction (shallow and deep), neutron,
and gamma logging.
Additionally, each boring shall be drilled from the surface to at least 20 feet below the
water table. Each boring shall be completed as a permanent soil-vapor extraction well.
Screen intervals for the soil-vapor extraction wells shall be based on field conditions
indicating favorable extraction zones within the smear zone.
In addition to chemical analysis of soil, soil samples shall also be collected at the
of this NOD. These data are
intervals and analyzed for the properties indicated in needed to assess contaminant migration rates through the vadose zone to groundwater, to
accurately determine the mass of contaminants in the vadose zone, and to determine soil
properties useful for the design of remediation system(s).
Pursuant to Permit Section 6.2.2.1, on or before February 6, 2015, the Permittee must
submit to the Department for its review and approval an Investigation Work Plan (IWP).
The IWP shall provide for soil s ~ c logging, g e ~ g , and the
installation of the wells listed in - - - and shown on - - - of this
NOD, and include a schedule for completing the work. The IWP must describe in detail
all field procedures for the well installations, sampling and analysis of soil and soil
properties, and related quality control procedures, and provide for reporting the results of
the investigation to the NMED.
Geophysical Logging

100.
The NMED has determined that the induction logs generated for the BFFS project
by Jet West are of poor quality and are unacceptable. Therefore, on or before February
6, 2015, the Permittee must submit to the Department for its review and approval an IWP
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to conduct borehole geophysical logging of all soil-vapor monitoring wells (accessible by
geophysical logging tools and normally is the well with the deepest screened interval)
and all groundwater monitoring and extraction wells that have been logged in the past by
Jet West. Where wells are clustered, only the well in the cluster with the deepest screen
must be logged. In addition to the procedures for acquiring the geophysical logs, the IWP
must include a schedule for completing the work and provide for reporting the results to
theNMED.

RO/Testing
101.
The Permittee must obtain appropriate and reliable data to calculate air
permeability and air flow velocities for the site. The Permittees must use this information
to determine RO Is for the soil vapor treatment system. Therefore, on or before February
6, 2015, the Permittee must submit to the Department for its review and approval an IWP
to obtain the necessary data to make these determinations. In addition to the procedures
for acquiring the aforementioned data, the IWP must include a schedule for completing
the work and provide for reporting the results to the NMED.
Final Direction
A revised RFI Report that corrects all of the deficiencies noted in this NOD must be submitted to
the NMED by no later than 12 months after the work required under Comment 99 has been
completed. The plans required under Comments 99 through 101 shall be submitted to NMED by
no later than February 6, 2015. Furthermore, the Permittee shall respond directly to my
attention, with copy to Mr. William Moats ofmy staff(NMED HWB NMED, 5500 San Antonio
NE, Albuquerque, NM 87109), on all correspondence and required plans and reports related to
the BFFS, unless otherwise directed by HWB. All submittals and correspondence must be
submitted in hardcopy and electronic format. Assessment of fees for the submittal of corrective
action documents pursuant to 20.4.2 NMAC will be made under separate cover.
The requirements in this letter to conduct corrective action at the BFFS are mandatory. If the
Permittee fails to comply with the directives of this letter, the Department may take the following
actions, or some combination of the following actions, to enforce these requirements:
1) issue a compliance order under section 74-4-10 of the HWA seeking injunctive relief or civil
penalties for noncompliance;
2) file a civil action under sections 74-4-10 and 74-4-1O.l(E) of the HWA or section 7002(a) of
RCRA, 42 U.S.C. § 6972(a), seeking injunctive relief or civil penalties; or
3) file an action seeking criminal penalties under section 74-4-11 of the HWA. This list of
authorities is not exhaustive and NMED reserves its rights to take any action authorized by law
to enforce the requirements of the HWA and the HWMR.
If you have any questions, please contact Mr. David Cobrain ofmy staff at 505-476-6055.
Sincerely,
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John E. Kieling
Chief
Hazardous Waste Bureau
Enclosures:
cc:

D. Cobrain, NMED HWB
W. Moats, NMED HWB
S. Brandwein, NMED HWB
W. McDonald, NMED HWB
L. Bitner, KAFB
B. Gallegos, AEHD
F. Shean, ABCWUA
L. King, EPA-Region 6 (6PD-N)
File: KAFB 2015 Bulk Fuels Facility Spill and Reading
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Table 1. New soil borings for characterization of migration pathway.
Well
ID#

Easting

Northing

Type of well completion

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

1541260
1541310
1541360
1541410
1541460
1541235
1541285
1541335
1541385
1541160
1541185
1541260
1541310
1541360
1541410
1541510
1541235
1541285
1541335
1541385
1541210
1541260
1541310
1541360
1541410
1541460
1541510
1541610
1541360
1541410
1541460
1541510
1541610
1541410
1541510
1541610

1473560
1473560
1473560
1473560
1473560
1473535
1473535
1473535
1473535
1473510
1473510
1473510
1473510
1473510
1473510
1473510
1473485
1473485
1473485
1473485
1473460
1473460
1473460
1473460
1473460
1473460
1473460
1473460
1473410
1473410
1473410
1473410
1473410
1473360
1473360
1473360

SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
SVE well
Groundwater - shallow
SVE well
SVE well
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37

1541710

1473360

SVE well

38

1541510

1473310

SVEwell

39

1541610

1473310

SVE well

40

1541735

1473310

SVE well

1473260

Groundwater - shallow

41

1541510

42

1541610

1473260

SVE well

43

1541710

1473260

SVE well

44

1541760

1473260

SVE well

45

1541710

1473210

SVE well

Pro er
In situ gravimetric water content
bulk density
porosity
saturated hydraulic conductivity (lab test)

Measurements to determine characteristic curves of
Unsaturated Hydraulic Parameters (pressure head,
h draulic conductivit , moisture content
Particle size distributions

Every 100 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- ain unit
Every 25 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- ain unit
Every 25 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- rain unit
Every 100 ft from cored boreholes (#14, 32, and 43).
Additionally just above, within, and just below the 250 ft
cla and 450 ft fine- rain unit in these three boreholes.
Every 100 ft from cored boreholes (#14, 32, and 43).
Additionally just above, within, and just below the 250 ft
cla and 450 ft fine- rain unit in these three boreholes.
Every 25 ft. Additionally the 250 ft clay and 450 ft finerain unit
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Table 3. New soil borings for characterization of smear zone.
Well
ID#

1
2
3
4
5
6
7
8
9
10
11

12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Easting

Northing

1541750
1542150
1542550
1542950
1541750
1542150
1542550
1542950
1541750
1542150
1542550
1541550
1541750
1541950
1542150
1542350
1542550
1542750
1541550
1541750
1541950
1542150
1542350
1542550
1542950
1541750
1542150
1542550
1542150

1475170
1475170
1475170
1475170
1474770
1474770
1474770
1474770
1474350
1474350
1474350
1473900
1473900
1473900
1473900
1473900
1473900
1473900
1473500
1473500
1473500
1473500
1473500
1473500
1473500
1473100
1473100
1473100
1472800

Start Depth for
Sampling (ft)

390
390
390
390
390
390
390
390
390
390
390
0
0
390
390
390
390
390
0
0
390
390
390
390
390
0
0
390
0
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Table 4. Additional sampling and anal sis of soil properties for each new soil boring for
characterizin smear zone See
In situ gravimetric water content
bulk density
porosity
saturated hydraulic conductivity
Measurements to determine characteristic curves of
Unsaturated Hydraulic Parameters (pressure head,
h draulic conductivit , moisture content
Particle size distributions

Every 100 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- rain unit
Every 25 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- rain unit
Every 25 ft. Additionally just above, within, and just
below the 250 ft cla and 450 ft fine- rain unit
One each near water table in boreholes #7, 10, 15, and
21
One each near water table in boreholes #7, 10, 15, and
21
Every 25 ft. Additionally the 250 ft clay and 450 ft finerain unit

