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Lane,
I suppose that as a monitoring well installation report it presents the new field work acceptably,
but as a vehicle to show that the data gaps are filled or to show that the Air Force understands the
regional and site geology the report is lacking. The preface of the report states "The additional
monitoring wells were installed to address data gaps and to further the understanding of the
contaminant migration pathway beneath the source area." The report still fails to elucidate or
misidentifies the style of the migration pathway from about 270 feet to the water table, nor does
it outline the area of greatest contamination in that zone. Also, the two new geophysical logs
show that the earlier Jet West Induction log were not calibrated properly and could potentially
result in less than optimal interpretation of the geology.
The executive summary states "The lower clay unit was observed from 270 to 281 ft bgs in
KAFB-106V3 and KAFB-106S 10. Based on cross sections included in this report, the thickness
of this clay unit varies at each borehole but was consistently present over the Bulk Fuels Facility
(BFF) and north of the BFF. This clay unit ultimately pinched out completely to the north (e.g.,
absent near the Base boundary and north of the Base boundary)" and is reiterated in the
executive summary which states "Based on cross sections included in this report, the thickness of
this clay unit varies at each borehole but was consistently present over the Bulk Fuels Facility
(BFF) and north of the BFF. This clay unit ultimately pinched out completely to the north (e.g.,
absent near the Base boundary and north of the Base boundary)". In both places, the text fails to
mention that the layer does not exist close by, (about 60 feet to the SSE ofKAFB-106S10 at
KAFB-106117). which shows that the unit is not consistently present over the BFF and that the
cross-sections are misleading. This also shows the importance of using all the geologic data
available when producing cross-sections, not just the most recent data.
The executive summary states "The nature and extent of contamination have been defined to the
extent necessary to perform the Corrective Measures Evaluation. It is recommended that no
additional investigations be performed in the source area and to begin drafting the Phase II
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Phase II Report."
The Air Force has not demonstrated a location and an understanding of the primary migration
pathway of the contamination from the 270 depth foot level to the ground water in the source
area and therefor is not ready to complete an RFI nor to optimally design or locate a remedial
system.
Section 2.2 states
"The data from the Source Zone Characterization Report Revision 1 (Kirtland AFB,
2021) indicates that the fuel migrated vertically through mostly permeable non-cohesive
soil by gravity drainage from the release point to a clay layer encountered around 260270 ft bgs. Upon encountering the clay layer, the fuel saturated the soil above the clay,
resulting in increased hydraulic head that eventually overcame the capillary pressure of
pore water in the clay porosity. Once this pressure was overcome, LNAPL migrated into
and through the clay layer (ITRC-3, 2018). Not only did the hydraulic head that built up
drive the LNAPL into and through the clay, it spread LNAPL laterally on the clay layer
as a saturated fluid. Laterally, LNAPL may have pooled with sufficient hydraulic head to
penetrate the clay elsewhere. Once the LNAPL entered the clay, structural changes to the
clay facilitated greater permeability and ability to transmit the LNAPL through the clay

to the underlying permeable soil. This mechanism is contrary to the concept that the clay
formed an impermeable layer to the LNAPL, LNAPL migrated vertically through the
clay, and laterally through the clay by capillarity. A "hole" or other discontinuity in the
clay layer is not required to explain the deeper migration of LNAPL to the water table."
This has not been the interpretation of the NMED for a number of reasons.
•
•
•
•
•
•

•
•

•

The earlier groundwater wells would have detected the product beneath the FFOR
The earlier CH2MHill soil borings should have detected a greater amount of contaminant
beneath the clay
The greatest thickness of floating product is not beneath the FFOR, but to the east
The distribution of soil vapor detected in the Pneulog tests does not fit this picture
The clay has an easterly dip to the area of highest historical floating product
The clay has a known discontinuity in the area to the east of the FFOR and possibly
extends to the southeast of the FFOR where it would certainly provide a quicker
downward migration pathway than through the clay beneath the FFOR
The Air Force has not shown any evidence of structural changes in the clay
The Air Force has not shown any calculations or demonstrations of how long it would
take for vertical or lateral breakthrough [of million( s) of gallons of contaminant] to occur
through the clay
The ITRC-3 reference does not take into account dipping perched layers or any sitespecific details. (By the way, the reference would consider areas of the site as having
mobile LNAPL. While the word mobile is not used in this report, earlier KAFB reports
state that the LNAPL is not mobile.)

As of yet, the Air Force has not submitted comprehensive geologic cross-sections that have been
approved by the NMED showing the geology at the source area, the Air Force has not provided
any useful discussion or interpretation of site specific details from the geophysical logs, nor
acknowledged the lack of appropriate calibration of most of the induction logs obtained at the
site.
Since 2011 NMED has maintained that the first four mobilizations of Jet West electrical
conductivity induction logs (called the earlier logs herein) were calibrated incorrectly and that
they can be therefore misleading. They are useful on the low end of the resistivity scale to
identify conductive zones (clays), but are misleading in outlining resistive zones (gravels) and
geologic sequences (for example, fining upwards or coarsening upwards sequences) The
induction logs presented from KAFB-1 0V3 and KAFB-106S 10 bear this out showing that the
earlier logs are not compatible with the new logs and logs from other geophysical operators at
the site. Figures 1 and 2 are comparisons of the two new induction logs from KAFB-106V3 and
KAFB-106S10 to other nearby induction logs produced earlier by Jet West and by yhe U.S.G.S.
and CoLog in nearby wells. Figure 1 compares the new KAFB-106S10 log to an earlier Jet West
log at KAFB-106117 (about 60 feet away) and an earlier Jet West log at KAFB-106078 (about
200 feet from KAFB-106S 10). Figure 2 compares the new log from KAFB-S 106V3 to 3 logs
(earlier Jet West, CoLog and U.S.G.S.) produced at KAFB-106024, about 110 feet away. {Note:

all KAFB-106024 logs are affected by steel centralizers at about 140 and 205 foot depth. The
deeper sections of the KAFB-106024 logs are not shown below the depth of the bottom of the
KAFB-106V3 log.)
Both figures show that the 2 new logs are comparable to the logs produced by the USGS and
CoLog but show that the earlier and present Jet West logs are not compatible. The figures show
that the fine-grained zones have a similar apparent resistivity value in all logs, but the apparent
resistivity values in the sands and gravels of the ARG in the new wells may typically be 5 to 10
times higher in the new logs and logs by the other operators, which is what is geophysically
expected. The new logs clearly show gravel zones (see for example Figure 1, KAFB-106S10 log
at approximately 200 and 300 feet in Figure 1) while the old logs do not (see for example Figure
1, the induction log of log of KAFB-106117, where the geologic log also shows gravels at about
300 feet, but is unrecognized in the induction log.
The three major problems of the past while using the earlier Jet West inaccurately calibrated logs
are 1) the Air Force not using the induction logs to clearly outline the important perching clay
layer, 2) using the erroneous resistivity values to mistakenly show fine grained layers that do not
appear in the geologic logs and misinterpreting steel centralizer signatures as fine-grained
units.(see for example CSM cross-section D-D' in CSM Findings and Proposed New Well
Locations, AFCEC/CZTE, 21 MAY 2020.) and 3) not showing the obvious gravel zones which
may affect soil vapor distribution
This is apparently the first report that has included any discussion of geophysical results.
Unfortunately, the major part of the discussion (which was produced by the geophysical
subcontractor) concerns well completion details of the two wells logged and a general
description of the three types of geophysical logs performed. On page 2 of the geophysical
report, under lithologic interpretation, the report states ''The geophysical logs measured
properties not always visible on a boring log, adding to the interpretations." There is no
description of how the geophysical logging results fit into the overall geological understanding
of the site, how or if the geophysical logs were used to constrain the potential inaccuracies of the
ARCH boring method, and what the geophysical logs showed about site specific details.
As an example, the most prominent feature in the gamma logs at the site can be seen in KAFB106S 10 at about depth 260 feet deep (see Figure 3). There seems to be a correlation of the
gamma high in many wells in and near the base. Similar gamma highs are seen at a similar depth
in many wells in the area including KAFB-106001, 106002. 106005, 106006, 106007, 106008,
106009, 106010, 106016, 106019, 106022, 106026, 106061, 106068, 106078, 106081, 106100,
106107, and potentially others. The gamma high does not correlate to the two clays in the 250 to
300 foot depth range. Yet, there is no description of the geologic significance of the gamma high.
KAFB-106S 10 also shows a gamma high at about 440 foot depth, which many of the above
mentioned wells also show. What is the geologic or stratigraphic significance of this?
Did the neutron logs yield any site-specific details?

Some specific comments
Section 2.1 states "When the fuel release was discovered in November 1999, the FFOR was
closed ..... " Since the underground pipe beneath the FFOR had at least two patches (one near
each end of the pipe), is that indicative of two releases at different times and the FFOR was
closed after the second leak, or were the two patched leaks contemporaneous?
Section 2.2 states "In this document, fuel contamination that is not dissolved in groundwater is
referred to as light non-aqueous phase liquid (LNAPL)." Clarify if this applies only to floating
product and not to fuel contamination in the vadose zone.
Section 2.3, first paragraphs states "Underlying these easterly derived alluvial fan deposits are
relatively coarse-grained Ancestral Rio Grande deposits, with few laterally discontinuous finegrained zones (Kirtland AFB, 2018)." (There are many laterally continuous fine grained zones
shown that are false on previous Air Force cross-sections (see for example CSM cross-section DD' in CSM Findings and Proposed New Well Locations, AFCEC/CZTE, 21 MAY 2020.) There
are many laterally discontinuous fine-grained zones. There are also two prominent continuous
(for at leastl000 feet) fine grained zones in the 250 to 300 foot depth zone which are critical to
the understanding of the downward migration pathway of the contaminant.
Section 2.3, second paragraph states "These deposits have been structurally tilted to the east
due to generally down-to-the east faulting along the Sandia Mountains" It is true that the deposits
have been structurally tilted to the east but the faulting along the Sandia Mountains is generally
down to the west.
The last paragraph in section 2.3 states "The Al and A2 clay-rich layers are present at the site as
laterally continuous fine-grained zones." The regional cross-section, Figure 4 of the AECOM
technical memo to KAFB dated 12/17/15 shows the Al layer as being discontinuous at the site.
There are also many mistakes associated with the cross-sections in that technical memo.
The first paragraph in Section 5.3 states "Each run was performed twice to assess
reproducibility." Only 100 feet ofrepeat section in each well is presented in Appendix 1-2.
The next to last paragraph in section 5.4 states "Based on the cross sections (Figures 5-2, 5-3,
and 5-4), the thickness of this clay unit varies at each borehole. Any statements or interpretation
based on just the few data points shown on those figures can be misleading, especially when
much more data is available For example, the lateral extent of the two clays is much more clearly
understood when looking at all the geological and geophysical data available.
In relation to the cross-sections, one of the cardinal rules of cross-section production is that wells
should be depicted as the same on each cross-section if they are at the intersection point of the
cross-sections. KAFB-106S10 is at the intersection of2 cross-sections (Figures 5-3 and 5-4 of
the report) but is different on each (see Figure 4). At least one must be incorrect. Are the
lithologic depictions correct on other wells? Also, the cross-sections show no geologic
interpretation, no major changes (for example, Alluvial Fan vs. Ancestral Rio Grande), no strata
correlations, etc. All three cross-sections show much more clay in the 250-300 foot depth zone
than elsewhere in the ARG.

The last paragraph in section 5.4 states "The lithology observed in the data gap and extraction
performance wells was generally consistent with monitoring wells located near these wells
(Appendix D)." However, the lower clay found in KAFB-106V3 and KAFB-106S10 is absent in
KAFB-106117, which is about 60 feet from KAFB-106S 10. This lower clay is the perching layer
that impedes the downward migration of the contaminant, and its absence is of prime
importance.
The horizontal scale on Figure 5-1 does not seem to have any connection with the rest of the
figure. What is the significance of the horizontal scale on Figure 5-1 of the report?
There is a minor confusion in the geophysical report. The first paragraph in Appendix A of
Appendix I-3, under the induction log heading states "Output is in conductivity units of
millimhos (or Siemens). A secondary resistivity log is derived by taking 1000 and dividing it by
the conductivity values (resistivity= 1000/conductivity), and output in units of ohm-meters."
Mhos, or Siemens, are units of conductance, not conductivity, and one millimho is one
millisiemen, not one siemen. The conversion formula is "resistivity= K/conductivity", where the
constant K takes into effect both a change in conductance to resistance units. if any (as in this
case from millimhos to ohms, as opposed to, for example, mhos to ohms) and a change, if any, in
the associated linear unit, which is not specified for the conductivity units in this paragraph.
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Figure 1. Comparison of Jet West logs from KAFB-106S 10 to KAFB-106117
and KAFB-106078
Note: Much greater range of amplitudes in new vs. earlier Jet West logs.

--------Comparison of 4 Short Induction Logs
Three Different Companies
Two Different Wells
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Figure 2. Comparison ofKAFB-106V3 with KAFB- 106024.
Note: Earlier Jet West Log (KAFB-106024) is not compatible with later
Jet West log (KAFB-106V3) and USGS and CoLog logs (KAFB-106024).
Note: Steel centralizer effect at about 145 and 205 in KAFB-106024 logs.
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Figure 3. Comparison of Gamma Log From KAFB-106S10 With Other Logs From BFF.
Note: Gamma high at about 260 ft depth in many wells.
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Figure 4. Comparison ofKAFB-106S10 with Itself from 2 Different Cross-sections.
Note: They are not the same in the 235 -245 foot depth zone.

