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QUARTERLY PRE-REMEDY MONITORING AND SITE INVESTIGATION
REPORT FOR JANUARY-MARCH 2014, BULK FUELS FACILITY SPILL,
SOLID WASTE MANAGEMENT UNITS ST-106 AND SS-111, JUNE 2014
KIRTLAND AIR FORCE BASE
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Dear Colonel Miller and Mr. Pike:
The New Mexico Environment Department (NMED) has reviewed the document Quarterly PreRemedy Monitoring and Site Investigation Report for January - March 2014, Bulk Fuels Facility
Spill, Solid Waste Management Units ST-1 06 and SS-111, dated June 2014 (hereinafter referred
to as the Quarterly Report). By letter on June 4, 2010, NMED required quarterly reports to be
submitted for the investigation and remediation of the Bulk Fuels Facility (BFF) Spill. The
pertinent part of that letter states:
Each quarterly report shall provide detailed information on all characterization and
remediation activities that took place during the period covered by the report, including,
but not limited to, as applicable for the reporting period, field and laboratory analytical
results for groundwater, soil, and soil gas; graphs showing trends of major contaminants
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versus time, a table of surveyed well locations; descriptions of the installation of
groundwater and soil-gas monitoring wells; measurements of light non-aqueous phase
liquid (LNAPL); table of water levels; water-level map; plume contaminant maps and
cross-sections; and geologic and geophysical logs of wells and boreholes. Each quarterly
report shall also describe the operation, maintenance, and performance of the four soi/vapor extraction (SVE) systems. Each quarterly report shall also include all field and
laboratory quality control data for the reporting period and a discussion of data quality as
it relates to accuracy, precision, representativeness, and completeness for each analytical
parameter that is to be reported.
NMED is dissatisfied with the contents of the Quarterly Report. Existing data are not being
utilized to maximum benefit. Also, as with earlier reports, the Quarterly Report does not
adequately convey the information that is necessary to facilitate a detailed understanding of the
geologic, hydrologic, and contaminated conditions of the vadose zone and groundwater, and the
degree of success of the soil-vapor extraction (SVE) units in removing contamination from the
vadose zone. In particular, an adequate geologic conceptual site model for such a complex
investigation has not been prepared based on the figures provided in the Quarterly Report,
especially for the source area of the contamination where geologic conditions significantly
influence the migration of fuel to the water table.
Most notably lacking in this report is any conceptual-site-model synthesis of the vast amount of
data that the Permittee had collected. The quarterly reports should be used to continually refine
the hydro geologic site conceptual model. If something was done in the quarter, include it in the
report and update cumulative tables, if any. The continued submittal of the databases is the
mechanism to correct earlier mistakes in data. Mistakes have previously been pointed out to the
Permittee (see for example comment 30 in the August 17, 2011, letter from NMED). Each
quarterly report must contain a table or text describing what data have been changed, if any.
GW RFI-Many of the following comments concern deficiencies or similar deficiencies that have
been previously identified by NMED in quarterly reports on the Bulk Fuels Facility Spill
(BFFS), for example those noted in 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 ofrecurring deficiencies in quarterly reports dated February 13, 2014 at the
weekly (at that time) Wednesday afternoon meeting on February 19, 2014. Therefore, the
Permittee was aware in advance of the submittal of this Report of many of the deficiencies that
have been identified in this NOD, but has failed to properly address them. Of further note is that
some of the Permittee's unofficial and official responses concerning the deficiencies noted for
the quarterly reports indicated that certain information would be added to or would be corrected
in the Groundwater and Vadose Zone RFI Reports that preceded this Quarterly Report.
However, the corrections or additions were not done, or not done adequately, in all cases.
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Because of the latter, certain aspects of the RFI Reports are not scientifically credible and
defensible and were withdrawn by the Permittee.
In summary, these deficiencies pertain chiefly to inadequate characterization of the geology,
hydrochemistry, hydraulic conditions, and contaminant concentrations and extents of
contaminant plumes, and poor interpretation and presentation of data leading to failure to
generate an adequate Conceptual Site Model. Furthermore, the presence of gas bubbles in some
water samples calls into question the reliability and accuracy of some investigation results.

EXECUTIVE SUMMARY
Permittee's statement, Executive Summary, second paragraph, page ES-1, states:
"[q]uarterly pre-remedy monitoring and site investigation reporting presents field and analytical
data and information associated with the operation, maintenance, and performance of the
interim remedial measures soil-vapor extraction (SVE) and treatment systems; characterization
and remediation activities associated with groundwater, vadose zone, and Former Fuel
Ojjloading Rack investigations; and quarterly pre-remedy monitoring for groundwater and soil
vapor at the BFF Spill site."

1. NMED's Comment: Notably, this report lacks a conceptual hydrogeologic model - the
synthesis of the information that the Permittee is collecting as described above. A sound
conceptual hydrogeologic model is essential for placing groundwater and SVE wells for
purposes of characterization and for interim and final measures remediation. It is not only
premature, but wasteful to locate wells in such studies without first synthesizing what is
known about the setting. NMED has stressed the importance of a sound conceptual
hydrogeologic model from the beginning, for example, the August 6, 2010, letter, NMED
required the Permittee to update its " ... outdated conceptual model of geologic, hydro logic,

and contamination conditions."
Sometimes, owing to the size or complexity of hydrologic systems, numerical models are
used to simulate current or future conditions; such computer models are only as good as the
conceptual hydrogeologic models upon which they are based. Thus it is essential that
hydro logic modelers also be able to realistically conceptualize the relationship of the
hydrologic system to the geologic framework in an area, even with limited information, time,
and resources.

Permittee's statement, Executive Summary, first bullet, Page ES-2, states: "[m]onitoring
results for the First Quarter CY 2014 showed a radius of influence (ROI) of SVE wells at a depth
of 450feet below ground surface (bgs) ranging from 380/eet to 280feetfor 0.2 and 0.5 inch of
water column, respectively. The ROI at a depth of 350 feet bgs ranged from 340 feet to 220 feet
for 0.2 and 0.5 inch of water column, respectively.."
2. NMED's Comment: In the January-March 2013 Quarterly Report, the Permittees stated in
Section 2.1.2, p. 2-3, last sentence (New SVE System Installation): "[t]he ROI of the
system was determined to be isotropic and approximately 300 feet in all directions." Yet, in
the previous Quarterly Report, the 5DKAFB106121-450 test is described as having an
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interpreted ROI of about 75-95 ft (p. 3-43), and the results section for test SDTSVEW-05
stated: "[n]o meaningful conclusions about the ROI of extraction well SVEW-05 can be made
from this analysis of the data." (pp. 3-44 ). Furthermore, their 1998 Innovative Site
Remediation Technology, Volume 7: Vacuum Extraction and Air Sparging (EPA ISRT), the
EPA concluded that vacuum ROI is inadequate, and that air flow predictions should be used
to design the well field. The misuse of pressure observation data results in gross
overestimations of the ROI of the soil vapor extraction wells. See comments on Appendix L,
below.

Permittee's statement, last bullet page ES-3: "Based on compound-specific isotope analysis,
the results indicate that EDB is degrading in the anaerobic portion of the plume. However,
degradation of EDB in the downgradient aerobic portion of the plume is not readily apparent."
3. NMED's Comment: According to EPA experts on this subject, the CSIA data are suspect,
and thus, they are not defensible. See Comment 53.
2.0. SVE REMEDIATION SYSTEM PERFORMANCE
Section 2.1.1, Description of SVE System, p. 2-1
4. NMED's Comment: In a December 10, 2010, letter, NMED instructed the Permittee to,
among other things, prepare an Optimization Plan for the SVE system. An Optimization
Plan for the SVE system is lacking in this report. The Quarterly Report should describe in
detail what optimization was conducted for the SVE system during the reporting period.
Permittee's statement, Section 2.1.1 of the quarterly report for January - March 2014, 2 nd
paragraph, states, "The SVE system is designed to extract up to I, 600 standard cubic feet per
minute of air containing up to 3,450 parts per million by volume (ppmv) total hydrocarbons from
the two SVE wells, which results in the removal of over 2,200 pounds of hydrocarbons from the
soil per day."
5. NMED's Comment: Dividing the total mass recovery by the operating time in days in Table
2-4 gives a hydrocarbon recovery rate in pounds per day. Dividing by 2,200 pounds per day
gives the percent of design capacity.
As shown by the below table, the CATOX SVE system has not been operating anywhere
near the design capacity. The Permittee must explain the reasons for the low efficiency of
the CATOX SVE system.
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Quarter

Total Mass
Recovery
(lb/period)

Operating time
(hours)

pounds/day

% efficiency

3/15/13 - 3/31/13

19,385

408

1140.32

52%

4/1/13 - 6-30/13

59,159

1,317

1023.39

47%

7/1/13 - 9/30/13

76,540

1,996

920.32

42%

10/1/13 - 12/31/13

53,647

1,199

1074.48

49%

1/1/14 - 3/31/14

111,521

1,802

1464.14

67%

6. NMED's Comment: Table 2-7 indicates that flow rates are calculated. Explain how flow
rates are calculated.
7. NMED's Comment: Table 2-7 shows that field values of total hydrocarbons for KAFB106160 and KAFB-106161 (extraction wells with the highest flow rates) average over 5,000
and 4,00 ppm, respectively, while Table 2-3 shows that field values of total hydrocarbons for
pre CATOX range from 2,100 to 2,410 ppmv. With the caveat that these measurements were
not on the same days, explain why the vapor is over-diluted and the difference in units.
8. NMED's Comment: There is some confusion over the nomenclature of the CATOX SVE
system inlet. In Table 2-1 and Table 2-2, it is called CATOX-IN; in Table 2-3, it is Pre
CATOX; and in Table 2-6, it is CATOX Inlet. If these all refer to the same sampling
location, pick a name and revise all text, figures, and tables to use this name consistently. If
any of these are different locations, explain the difference and use the appropriate names in
the appropriate locations. Similarly, revise the CA TOX SVE system outlet nomenclature to
be consistent.
Section 2.1.2, Vapor Monitoring and Sampling and Section 2.1.3, Calculation of
Destruction Removal Efficiency
Permittee's statement, page 2-2 and page 2-3: "[d]uring the reporting period, vapor samples
from vapor extraction and monitoring wells and SVE system inlet and exhaust ports were
collected for laboratory analysis and were also analyzed using the field Horiba MEXA 554J
emissions analyzer for petroleum hydrocarbon concentration in ppmv and for percent oxygen
(02), carbon monoxide (CO), and carbon dioxide (CO2) .."
9. NMED's Comment: Table 2-1 shows field measurements for hydrocarbons (HC) for KAFB
-106160-IN, KAFB-106161-IN, and CATOX-IN as 3,110, 3,640, and 2,070 ppmv,
respectively, on 3/20/14. Table 2-2 shows that the Total Lab VOC (with CS - C12 DRO) for
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KAFB -106160-IN, KAFB-106161-IN, and CATOX-IN as 20.91, 5.22, and 35 ppmv,
respectively, on 3/20/14. The Table 2-1 values differ from the Table 2-2 values by two
orders of magnitude. Explain these differences. Describe how the Horiba emissions
analyzer is calibrated, and describe how and when the extraction well and SVE sampling
ports will be fixed, and when resampling will occur.
10. NMED's Comment: In Table 2-1 and Table 2-2, explain why there are no entries for the
PneuLog® extraction wells (KAFB-106149 (200'), KAFB-106149 (350'), KAFB-106149
(484'), KAFB-106150 (200'), KAFB-106150 (350'), KAFB-106150 (484'), KAFB-106154
(200'), KAFB-106154 (350'), or KAFB-106154 (484')).
11. NMED's Comment: There is no description or figure in the text that describes the SVE
extraction well sampling locations or the CATOX SVE inlet and outlet sampling locations.
Nor is there a description of field sampling method protocol or laboratory sampling method
for vapor. The Permittee must include both field and laboratory vapor sampling method
protocols in an appendix, as it is difficult to determine reasons for differences in sampling
results without knowing the sampling method.
12. NMED's Comment: Field data should be used as an interim check of lab data, not for
calculation of hydrocarbon removal or SVE efficiency. It is unclear how many laboratory
samples were taken for the two extraction wells and the inlet and outlet of the CATOX SVE
system. Table 2-2 lists only one sample taken March 20, 2014. Field data are not correlated
with lab data and it appears that no verification or validation of field data has occurred. The
Work Plan should state sampling protocol, how often field and laboratory samples are
required to be taken, when resampling should occur, and other operational issues.
Section 2.1.3 Calculation of Destruction Removal Efficiency
Permittee's statement, second paragraph, page 2-3: "The laboratory data for VOCs indicate a
higher concentration ofVOCs in the post-CATOX data than the pre-CATOX data. Laboratory
QC data and limits are within acceptable ranges, thus the VOC values are valid. It is likely that
dilution of the pre-CATOX samples could have occurred during sample collection, therefore
resulting in an anomalous result."
13. NMED's Comment: Explain why erroneous data was used to construct Table 2-2 rather
than resample?
14. NMED's Comment: Explain why the DRE averages only 91.1% (Table 2-3) when per the
Soil Vapor Extraction System Components Partial Design, Interim Measures Work Plan,
Bulk Fuels Facility Spill, Solid Waste Management Units ST-106 and SS-111, Addendum
May 2012, the SVE CATOX system is designed for minimum DRE of 98% for
hydrocarbons.
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Section 2.1.5 Calculation of Total Mass Recovery, and 2.4 SVE and Treatment System
Operational Summary
15. NMED's Comment: The purpose of Table 2-4's column "Influent Vapor Concentration"
and "Note" column is unclear. The concentrations in this column are not used for calculation
of total mass recovery. The Permittee must explain the purpose of these columns in the text.
16. NMED's Comment: Note "d" on Table 2-4's column "Average Influent Vapor
Concentration" states that the value is equal to the average of all field readings for that
quarter. Average usually implies an arithmetic mean rather than a geometric mean. If a
geometric mean was calculated, change Note "d" so that it is clear that a geometric mean was
calculated. Also, reference the table(s) where all field VOC readings (Table 2-3?) and flow
rate measurements may be found.
Section 2.1.6 SVE Tracking
Permittee's statement, page 2-5: "Figure 2-2 shows the flow rate and vacuum pressure
measured at the CATOX unit during First Quarter CY 2014. Figure 2-3 shows the total
hydrocarbons measured at the CATOX unit."
17. NMED's Comment: Figure 2-2 and 2-3 are too busy. Increase the number of figures and
reduce the amount of data per figure. For example, split Figure 2-3 into a figure showing
hydrocarbon concentrations, a figure for oxygen concentrations, and a figure for carbon
dioxide concentrations.
18. NMED's Comment: When referencing figures, the Permittee must also reference the
relevant table or tables. Provide a reference of the table or tables with measured flow rate,
vacuum pressure, and hydrocarbon concentration for the CATOX inlet. The average flow
rate and hydrocarbon concentration calculated on the tables should match the values of Table
2-4. The Permittee must also include the calculation used to determine hydrocarbon recovery
rates in the text.
19. NMED's Comment: The data in Table 2-7 are badly formatted. The Permittee must
rearrange the tables by parameter, then well, than date, rather than by date. It would be
appropriate to include the CATOX SVE inlet flow rate and hydrocarbon concentration values
in this table as well. The Permittee must also add a copy of Table 2-7 in excel format on the
electronic copy of the Report so that the data may be manipulated.

20. NMED's Comment: Add a column in Table 2-6 to show natural gas usage in standard cubic
feet per day. Explain the purpose of the LEL Meter column. Also explain why natural gas
usage is so high when the CATOX SVE system should use very little natural gas when total
hydrocarbon concentrations are above 1500 ppmv, per the Phase II Remediation Interim
Measures Plan, December 2012.
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Section 2.1.6.1 SVE System Radius of Influence
21. NMED's Comment: Explain the difference between vacuum measurements and differential
pressure measurements on Table 2-7.
22. NMED's Comment: The Permittee must show at least one example of a calculation of a
"corrected observed vacuum" from a measured vacuum in Table 2-7. This example may be
in Appendix L.
23. NMED's Comment: Similar to the comment concerning the description of the PneuLog®
extraction under Section 2.1.2, explain the reasons for the difference in vacuum pressure in
different depths in the PneuLog® extraction wells as shown on Figures 2-4 through 2-6.
Section 2.3 Waste Generation
Permittee's statement, page 2-6: "During First Quarter CY 2014, 2,455 gallons of condensate
waste were generated. During the colder months of the year, condensate is pumped from the tank
every 2 weeks and removed from the site by a subcontractor (currently, Advanced Chemical
Transport Inc.)"
24. NMED's Comment: Describe how and where the remaining condensate waste is being
stored, and the eventual fate of the waste in the text.
Section 2.4 SVE and Treatment System Operational Summary
Permittee's statement, page 2-7: "The SVE cumulative hydrocarbon mass recovery over time
is presented on Figure 2- 7.... "
25. NMED's Comment: Figure 2-7 shows that the CATOX SVE system has recovered over
500,000 "pounds equivalent" of hydrocarbons. Table 2-4 shows that the CATOX SVE
system total mass recovery is 410,737 pounds. Explain the discrepancy.
26. NMED's Comment: To make Figure 2-7 more meaningful, total hours of units operation by
period should be added, so that for example, turning off the units for ROI testing and
mechanical breakdown/maintenance are not interpreted as a decrease in mass recovery
efficiency. Also, propane recovery ratio and propane used should be graphed against time.
Section 3.0. SITE INVESTIGATION
27. Section 3.2.3.1, Groundwater Monitoring Wells, last paragraph, page 3-4 discusses an
analysis of pumping effects at KAFB-106203. There was no data supplied, no curves or
parameters supplied, no discussion of effects at the other 2 wells in the cluster, no discussion
of the applicability of pumping from a well with hundreds of feet of screen and analyzing
drawdown in a well with 15 feet of screen, and no estimate of the hydraulic conductivity.
Provide the data and analysis indicated in the previous sentence.
Figure 3-1. Groundwater Monitoring Well and Soil Boring Locations
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28. NMED's Comment: This figure contains a large number of "X" symbols that are not
described in the legend. These symbols appear to indicate fencing in some locations but not
necessarily in all locations. Regardless, Figure 3-1 is a very "busy" figure and these symbols
add to the clutter in residential areas and should be removed.
29. NMED's Comment: There is confusion about well KAFB-510 (KAFB-510MW,
KAFB0510MW, KAFB-0510-MW). The many name and survey coordinate problems with
this well were documented by NMED in comments on the Fourth Quarter CY 2012 Report.
This well had simply disappeared from the Quarterly Reports without explanation. Please
clarify the disposition of this well and why data taken from it are not used. See also,
Comment 67.
Section 3.2.2 Geophysical Logging
Permittee's statement, page 3-3: "No geophysical logging was conducted during First Quarter
CY 2014."
30. NMED's Comment: There is no discussion of the results of geophysical logging methods,
either individually (electric, gamma, neutron) or as a whole. The Permittee has also failed to
improve the conceptual site model geology based on both the Permittee's geophysical logs
and other geophysical logs from nearby wells, such as KAFB production wells, the Veteran's
Administration well, Ridgecrest #3 and #5, and the ABCWUA Trumbull wells. Because the
production wells and the ABCWUA wells in the area are deeper than the monitoring wells,
these wells may be the only source for geologic information for the deeper parts of the
aquifer.
Section 3.2.5 Slug Testing, page 3-6, Permittee's statement: "Based on slug tests performed
in previous quarters, the aquifer in the vicinity of Kirtland AFB has a geometric mean hydraulic
conductivity of 63 feet per day with a minimum of 12 feet per day and a maximum of 129 feet per
day. These values are within the ranges expected/or units ranging in grain size from silty sand
to gravel. Geometric mean-specific storage is 0. 002 foot-, and the geometric mean anisotropy
ratio is 0.01. Appendix H contains a complete report on previous slug tests."
31. NMED's Comment: NMED's Comment: Appendix H does not have any groundwater
velocity values. Describe how the groundwater velocity value range was determined, and
include the range of conductivity, porosity and groundwater gradient values that were used in
the calculation. Discuss why other methods of calculating hydraulic conductivities, which
include laboratory remolded samples, aquifer tests, production well pump test analyses, etc.,
were not used.
32. NMED's Comment: Explain how the slug tests were used to determine a geometric mean
anisotropy ratio of 0.01.
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Section 3.2.6 PneuLog® Testing, page 3-7, Permittee's Statement: "A discussion of
PneuLog® operating procedures, methods, and results can be found in Section 3. 2. 6 of the
Fourth Quarter CY 2012 Report (USACE, 2013b)."
33. NMED's Comment: This section should include a summary of the Permittee's September
2013 response to NMED's comments concerning Appendix Nin the Notice of Disapproval
for Quarterly Report for the second quarter of 2012. The comments included an explanation
of the level of resolution of the PneuLog® technique, explanations for gaps in the log where
the screened intervals end (eg., at the 200- and 350-ft depths), and an explanation for why the
majority of the results are classified as clayey or silty, which is in contrast to the geologic
logs for the site which indicate mostly sands and gravels at depths below about 135 ft.
Section 3.2.7 Quarterly Groundwater Sampling Field Activities
Permittee's statement, page 3-7: "Field alkalinity data and water level were also recorded
when applicable."
34. NMED's Comment: Field alkalinity and water levels are never "not applicable". The table
Final Groundwater Water Quality Field Parameter Measurements Prior to Sampling, First
Calendar Quarter January-March 2014, in Appendix G-2, 2014, shows that water levels
were not taken in the water wells 2819-R-CRT, KAFB-003, KAFB-015, KAFB-016, and
ST106-VA2. The Permittee must measure water levels in all wells in order to make a
potentiometric map that is as large as possible.
Section 4. Vadose Zone Sampling and Monitoring
Section 4.1 Soil Sampling Results
Permittee's statement, first paragraph under Section 4.1, page 4-1: "With the exception of
FFOR samples, the soil sampling activities were completed by the end of Third Quarter CY
2011; therefore, results and conclusions from previous soil sampling activities are presented in
the Third Quarter CY2011 quarterly report (USACE, 2011j}."
35. NMED's Comment: The third quarter 2011 report states "For 3D spatial analysis ofsoil
analytical data, the 2011 soil boring data were combined with historical data from 2007 2010 into a comprehensive data set." Since many soil boring samples were taken previous to
2007 (STl 06-SB22 through 34, for example) ensure all pertinent soil data is used for soil
contamination analyses, including data from ST-341 and resubmit soil TPH contamination
maps including all pertinent soil data no matter when it was produced or which contractor
produced it.
Section 4.2 Vadose Zone Vapor Monitoring Results,
Permittee's statement, page 4-2: "The soil vapor monitoring/remediation system currently
consists of 287 individual vapor wells (SVM wells and SVE wells)."
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36. NMED's Comment: Table 4-1 lists 287 vapor wells plus two CATOX ports. The ports
should not be counted as vapor wells. The PneuLog® extraction wells and KAFB-106211
should be included. Provide a comprehensive table listing each well, its location, screened
interval, diameter, and specify if it is a monitoring or extraction well. This may be
accomplished by adding necessary columns to Table 4-1.
37. NMED's Comment: Table 4-1 implies that the Permittee was collecting 49-foot split spoon
samples and bucket samples of 20 feet in some cases. Explain these absurdities.
38. NMED's Comment: Table 4-1 implies that only approximately 16.5 feet of core was
collected on this project. Explain why so little core was collected, especially since the
purpose of the core was to collect samples of the drowned NAPL and very few of the cores
encountered drovmed NAPL.
Section 4.1, Soil Sampling Results
Permittee's statement, page 4-1, pt paragraph: "With the exception of FFOR samples, the soil
sampling activities were completed by the end of Third Quarter CY 2011; therefore, results and
conclusions from previous soil sampling activities are presented in the Third Quarter CY2011
quarterly report (USACE, 201 lf)." The third quarter 2011 report, Section 4.1, Page 4-2, states
"For 3D spatial analysis of soil analytical data, the 2011 soil boring data were combined with
historical data from 2007-2010 into a comprehensive data set".
39. NMED's Comment: Since many soil boring samples were taken previous to 2007 (STl 06SB22 through 34, for example) make sure that all pertinent soil data is used for soil
contamination analyses, including data from ST-341 and resubmit soil TPH contamination
maps including all pertinent soil data no matter when it was produced or which contractor
produced it.
Section 4.2, Vadose Zone Vapor Monitoring Results
Permittee's statement, page 4-2, first sentence states: "The soil vapor monitoring/remediation
system currently consists of 287 individual vapor wells (SVM wells and SVE wells)".
40. NMED's Comment: Provide a comprehensive table listing each well, its location, screened
interval, diameter, and specify if it is a monitoring or extraction well. This may be
accomplished by adding necessary columns to Table 4-1. Table 4-1 lists 285 vapor wells
plus two Catox ports. The ports should not be counted as vapor wells.
Section 4.3. Soil-Vapor Data Evaluation
Permittee's statement, first paragraph, page 4-3 states: "The First Quarter CY 2014
laboratory analytical vapor total VOC and benzene results reported for SVM wells and SVE
wells (locations shown on Figure 4-2) were used to generate 3D vapor plumes from which planview maps and cross-sections were generated (Figures 4-3 through 4-16)."
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41. NMED's Comment: Figures 4-3 and 4-4 show plan view VOC and benzene concentrations
at various depths. At multiple locations, the data related to specific concentration values do
not appear to match the color coded ranges. Additionally, some of the smaller sized
concentration rings are hidden behind large well symbols. In order to aid clarity, each well
should be color coded by concentration. All computer generated cross-sections and maps
should also be checked and corrected for accuracy. A similar map showing EDB vapor
concentrations should also be provided.
42. NMED's Comment: The area north of Randolph has very few wells, and the concentration
maps appear as blue circles ofVOCs surrounded by white space, which may or may not have
VOCs. Installing additional soil vapor monitoring wells would help better define the full
extent of VOCs in the vadose zone.
43. NMED's Comment: It is a basic tenant of contaminant-plume mapping wherein
contaminant concentrations are represented as ranges, e.g., 0-10 ppmv, 10-100 ppmv, and
100-1, 000 ppmv, that vapor concentrations cannot go from 100-1, 000 ppmv to 0-10 ppmv
without dropping through the 10-100 ppmv range such as in Figure 4-6, VOC Vapor CrossSection F-F'. Also, in the real world, concentration ranges (e.g., 100-1,000 ppmv zone in
Figure 4-6, VOC Vapor Cross-Section F-F') do not truncate in vertical planes without the
presence of vertical barriers. All computer generated cross-sections and maps should also be
checked and corrected for veracity and accuracy.
5.0. GROUNDWATER MONITORING
44. NMED's Comment: Clarify how the current groups of "shallow", "intermediate", and
"deep" monitoring wells will be described as the water table continues to rise and "shallow"
wells become "intermediate" based on the location of the screen to water table depth.
45. NMED's Comment: For monitoring wells sampled with portable pumps, describe where
pumps are located when samples are taken, e.g., middle of screen, or five feet below water
table. Provide a table of all wells containing depth and elevation of the top and bottom of
screen and location of dedicated pump, if it exists. Also provide a description of how water
levels are taken in wells with dedicated pumps.
46. NMED's Comment: Analyze the effect of the rising water table on sampling groundwater
quality results. If contaminants rise along with the water table and samples are taken at
monitoring well screens, samples may become biased low.
Appendix D.
47. NMED's Comment: Add well construction diagrams for KAFB-106001 through 106028
and KAFB-3411 in Appendix D.
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48. NMED's Comment: The well completion diagram for KAFB-106209, Appendix D1 lists
the Bottom of Sump at 622 ft BGS while the Bottom of Hole is listed as 618 ft BGS. The
Bottom of Hole must be lower than the Bottom of Sump. Correct the diagram as appropriate.
Section 5.1 Quarterly Pre-Remedy Groundwater Monitoring
Permittee's statement, last sentence, page 5-1: "During First Quarter CY 2014, groundwater
sampling was conducted at the following groundwater wells (Figure 5-1) ... "
49. NMED's Comment: Provide explanation as to why the following wells are not sampled for
inorganic constituents: KAFB-0118, KAFB-0119, KAFB-0121, KAFB-0510-MW, KAFB0519, and KAFB-0524.
Section 5.2 Liquid-Level Data
Permittee's statement, page 5-3, last sentence: "Beginning with First Quarter CY 2012, liquid
levels were measured on a quarterly basis as opposed to a monthly basis in accordance with the
BFF Spill QAPJP (USA CE, 201 Jg), which was accepted by the NMED letter dated August 27,
2012."
50. NMED's Comment: While NMED did acknowledge the QA plan was complete in its letter
of August 27, 2012, it did not note the change from monthly to quarterly water level
measurements. Any such change in the frequency of water level measurements should have
been proposed as a revision to the Groundwater Investigation Work Plan. NMED does not
consider quarterly groundwater measurements to be sufficient at this stage of the
investigation and with rapidly changing groundwater conditions (rising water levels). The
Permittee must continue monthly groundwater measurements. To make a more complete
picture of missing groundwater levels, the pre-purge depth to water measurements, found in
the groundwater purge logs in Appendix G-1, can be added to the historical water level data,
assuming the measurements were taken with the same methodology as water level field
measurements.
51. NMED's Comment: The Permittee should briefly describe how water levels in monitoring
wells are measured. If measuring tapes are used (e.g., steel, fiberglass, kevlar), the Permittee
should describe how they were calibrated.
Permittee's Statement: "During First Quarter CY 2014, liquid-level measurements were
conducted at the following groundwater monitoring wells (Table 5-2) .... "
52. NMED's Comment: None of the groundwater contour maps incorporate measurements
from any supply wells, nor the wells in Table 5-2 with a "not designated" aquifer zone. The
Permittee must designate all "not designated" wells as shallow, intermediate, or deep based
on the location of the well screen with respect to the water table and other shallow,
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intermediate, and deep monitoring well screens, and expand the potentiometric maps to
include these wells, Kirtland supply wells, and other wells if the information is available.
53. NMED's Comment: Table 5-2, First Quarter CY 2014 Liquid Levels, has measurement
data for KAFB-0519 from July 23, 2004, along with "Note 'a"' that states, "No groundwater
level measurements can be collected at this well due to the presence of a dedicaded (sic)
Barcad pump." Remove the 2004 data from the table so as to avoid confusion.
Permittee's Statement, 3 rd bullet, p. 5-5: "Field technicians measure liquid levels andfieldcheck to verify that measurements within a given cluster are within plus or minus 0. 5 foot, or are
similar to previous quarterly measurements."
54. NMED's Comment: Section 4.2.1 of the Groundwater RFI states, "Field technicians
measured liquid levels and field-checked to verify that measurements were within plus or
minus 0.5 foot ofprevious quarterly measurements." This is contradicted by the above
statement. The Permittee must correct the discrepancy. Prior to making changes to
procedures for water level measurements, the Permittee must propose and obtain approval to
revise the Groundwater Investigation Work Plan.
Permittee's Statement, 5th bullet, page 5-5: "Additionally, the Field Sampling Coordinator
compares the measurements against the measurements from the preceding quarter. If any
measurements fail a plus or minus 1. 0-foot check, they are marked and measured again the
following day. This QC evaluation is documented on the liquid-level measurement field form."
Permittee's Statement, last paragraph, page 5-5: "CB&I identified deviations from this QC
process during First Quarter CY 2014 groundwater level collection. CB&I field personnel did
not re-measure all wells that were more than 1. 0-foot different from previous quarters. The wells
that were not re-measured were not in clusters and therefore could not be checked against
nearby wells. The wells that were not re-measured, which were more than 1.0-foot different from
previous quarters include KAFB-0118, KAFB-0119, KAFB-0121, KAFB-0508, KAFB-0510-MW,
KAFB-0524, and KAFB-3411. CB&I is taking corrective measures to ensure QC processes are
followed by field staff It should be noted however, that differences of more than 1. 0-foot have
been observed from quarter to quarter and appear to be normal seasonal variations."
55. NMED's Comment: Table App_E-2 QI, 2014 of Appendix E shows that six out of 122
wells were field rechecked, while 96 out of 122 wells had greater than one foot difference
from the previous quarterly measurements. Prior to making changes to procedures for water
level measurements, the Permittee must propose and obtain approval to revise the
Groundwater Investigation Work Plan.
56. NMED's Comment: The Permittee must describe the methodology and instrument(s) used
to measure monitoring well water levels. The Permittee must also explain the process for
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choosing which groundwater elevation to use when multiple groundwater depths for a well
are recorded on the Quarterly Water Level Field Measurements form.
Section 5.2.1 Groundwater Levels
57. NMED's Comment: The groundwater potentiometric surface map (Fig. 5-2) does not cover
a large enough area. Add wells KAFB-510 (see Comment 63), KAFB-0519, KAFB-0118,
KAFB-0119, KAFB-0121, KAFD-015, KAFB-016, KAFB-003, the VA Hospital, Ridgecrest
3, and Ridgecrest 5 to the map. The groundwater elevations from the water supply wells
(and KAFB-0519) should not be used for contouring, but the elevation data must be posted
on the map.
Section 5.3 Groundwater-Quality Data
Section 5.3.3.1 Compound-Specific Isotope Analysis and Biological Parameter Sampling
58. NMED's Comment: This section which starts on page 5-18 discusses the CSIA analysis.
According to EPA experts on this subject, the CSIA data are suspect, and thus, they are not
defensible. After comparing the standard operating procedure (SOP) that was used for the
KAFB CSIA analysis of EDB and benzene to the recommendations in the EPA guide for
analysis of stable isotopes (Hunkeler et al., 2008), EPA found that insufficient information
was available in the SOP to determine whether appropriate analytical methods were used for
the CSIA sampling.
Additionally, based on review of the KAFB CSIA SOP and the KAFB CSIA analytical data
reports, EPA opined that it is unlikely that EDB was separated from the other fuel
components by two-dimensional gas chromatography, which is the method outlined in
Wilson et al. (2008) to attain complete separation of EDB from the petroleum hydrocarbons.
If the compounds are not separated, the values determined for the stable isotope ratio of EDB
will be in error.
EPA also found based on their review of the CSIA analytical reports that there were
problems with the CSIA analysis when petroleum hydrocarbons are present in the samples.
That is, all of the CSIA data reviewed with high concentrations of EDB and high
concentrations of petroleum hydrocarbons were flagged with either a J-code (less than
optimal reproducibility) or a U-code (a ratio could not be determined).
EPA recommends that the wells be resampled and analyzed again for CSIA before any
decision is made about the contribution of natural biodegradation of EDB.
EPA also recommends that the standard operating procedures (SOP) for CSIA analysis of
EDB and benzene be examined and updated as needed to provide adequate documentation of
data quality for CSIA analysis. The SOP should be examined to determine if it provides
baseline separation of EDB from the petroleum hydrocarbons for each sample that is

Col. Miller and Mr. Pike
February XX, 2015
Page 16

analyzed (See Figure 2.2 of Hunkeler et al. (2008) for an example of the necessary baseline
separation). Furthermore, as described in Section 2.4.3 of Hunkeler et al. (2008), a series of
working standards with decreasing concentrations should be analyzed to determine the
concentration threshold or working limit for EDB when analysis is done using the SOP. If
the concentration threshold or working limit is higher than 0.05 µg/L, it is recommended that
the SOP be modified to attain a concentration threshold or working limit of 0.05 µg/L. The
Permittee shall address all ofEPA's concerns and recommendations concerning CSIA and
the revise the RPI Report accordingly.

Section 5.3.4 Piper and Stiff Diagram Inorganic Chemistry Evaluation
Permittees' statement, p. 5-20, is• paragraph of section: "The major inorganic ion Piper and
Stiff diagrams are presented on Figures 5-53 through 5-65. The diagrams are grouped by well
location with respect to the NAPL area, and color-coded by Shallow, Intermediate, Deep, and
Regional Zones of the aquifer."
59. NMED's Comment: There is no figure showing a plan view of the groups of wells;
therefore, it is difficult to determine what areas encompass the groups designated the "NAPL
area", "Near and Far Downgradient", "Nondetect", and "Upgradient, Regional". The
"Nondetect" group is especially vague; the Permittee must state what constituent is not
detected. The Permittee must include figures showing the various groups of wells so that a
reader may better understand the trends shown in the Piper and Stiff diagrams. The
Permittee must also include figures showing Stiff diagrams and Piper diagrams on a map of
the wells so that a reader may see a complete spatial distribution of constituents.
Section 5.6. Time-Series Data Analysis
Section 5.6.1 Groundwater Levels
Permittees' statement, page 5-23: "The [100ft thick] smear zone explains why the highest soil
and vapor concentrations (and presumably most of the contaminant mass) are primarily found at
depths greater than 400 ft bgs."
60. NMED's Comment: Based on the mass estimates presented in Table 3, Appendix I,
Resource Conservation and Recovery Act Facility Investigation Report, Groundwater Zone,
Bulk Fuels Facility Spill, Solid Waste Management Units ST-106 and SS-111, (3 vols.)
March 2014, 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 odd
and that more mass should be present in the vadose zone than has been determined through
site characterization. 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
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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 of the core of the contaminant
plume is required in order to more accurately estimate the amount of contamination that is
present in the vadose zone. This deficiency will be addressed in more detail by NMED
comments on the vadose zone investigation with regard to additional site characterization.

Section 7.0. CONCEPTUAL SITE MODEL
61. NMED's Comment: There are instances where the contours in cross section figures in
Section 7 do not agree with contours in map figures in Section 5. For example, Figure 7-11,
a cross section view of a line south of Randolph Road, clearly shows a 1,000 foot wide EDB
plume at the inte1mediate depth, yet no such plume is shown south of Randolph Road on
Figure 5-14, a map view of EDB concentrations in intermediate groundwater. Contours on
cross-sections and maps should agree. The Permittee must resolve these discrepancies
between the maps and the cross sections.
Section 7.2. Site-Specific Geology
62. NMED's Comment: The site geology section is very sparse and the site model
characterization effort is insufficient. There is no vertical extent of contamination in the
groundwater established in the northern portion of the EDB plume. In this, and previous
quarterly reports, geophysical and geologic data are not being fully integrated into the
geologic model or cross-sections. Include data from KAFB production wells, the Veteran's
Administration well, Ridgecrest #3 and 5, and the ABCWUA Trumbull wells. Because the
base production wells and the ABCWUA wells in the area are deeper than the monitoring
wells, these wells may be the only source for geologic information for deeper parts of the
aquifer (geophysical logs are available for many of these wells). The interpretation of
geophysical logs from these wells can provide a structural and hydrogeologic framework
within which the site conceptual model must fit. There is insufficient characterization
beneath the source area and where the contamination enters the groundwater. Cross section
density should be greater in this area as well as delineation of lithologic units which can
affect downward migration of the contaminants in the vadose zone as well as beneath the
water table.
Permittee's statement, Section 7.4.2, last bullet, page7-7 states: "Based on the EDB plume
length and possible EDB source term to groundwater dates of 1960, 1970, and 1980, the
estimated EDB migration rate ranges between 109 feet per year and 175 feet per year. These
values are similar to the groundwater velocities estimated from SWMU SS-111 slug testing
results, but are based on empirical evidence for the entire EDB plume area rather than location
specific results." And, the first bullet on page ES-3 states "Based on slug testing results, the
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groundwater velocity at SWMU SS-111 is estimated between 16 and 172 feet per year
(feet/year) with a geometric mean of95 feet/year."
63. NMED's Comment: The Permittee must clarify the distinction between these two
statements.
Section 8.0. PROJECTED ACTIVITIES AND RECOMMENDATIONS
64. NMED's Comment: The Permittee must include all applicable projected activities, not just
those to be done in the next quarter. These may include:
a. a timeline for completion of geophysical logging for wells that have not yet been logged;
b. a timeline to relog those wells that were logged with improper equipment or improperly
calibrated equipment;
c. a timeline to complete PneuLog® testing of PneuLog® wells;
d. a time line to use geophysical logs to improve the conceptual site model geology based
on both the Permittee's geophysical logs and other geophysical logs from nearby wells,
such as KAFB production wells, the Veteran's Administration well, Ridgecrest #3 and
#5, and the ABCWUA Trumbull wells;
e. a proposal for a new pump test, using the slug test results and the previous failed pump
test results to inform more realistic pump test rates and proper pump test procedures;
f. a monitoring well location proposal and timeline, with a written description of the
locations and a map showing the proposed locations, groundwater flow direction, and
most recent EDB concentrations of nearby wells;
g. an extraction well location proposal and timeline, with a written description of the
locations and a map showing the proposed locations, groundwater flow direction, and
most recent EDB concentrations of nearby wells;
h. a soil vapor monitoring well proposal with a written description of the locations and a
map showing the proposed locations, and most recent VOC and benzene concentrations
of nearby wells; and
1.
a description of the air sparging system and a description of ongoing monitoring and
reporting expected for the system.
65. NMED's Comment: The Permittee must add a description, including location and amount
of soil to be excavated, of the planned excavation of soil that exceeded NMED residential
soil screening levels in the vicinity of the FFOR to the list of Projected Activities, along with
a copy of an approved Work Plan.
Appendix E.
66. NMED's Comment: The last sentence in the corrections column for item 4 on page 3 of 3
of Appendix E, Summary of Previous Data Review Errors and Corrections of Appendix E
Historical Data Summaries, is incomplete. Complete the sentence.

Col. Miller and Mr. Pike
February XX, 2015
Page 19

67. NMED's Comment: Appendix E has much data that has no bearing on the BFF spill.
Remove all extraneous data.
68. NMED's Comment: Appendix E-1 has both relevant and extraneous data, but is presented
on seven separate worksheets. Provide relevant (and only relevant) data on one worksheet.
69. NMED's Comment: NMED could not find data from soil borings STl 06-SB22 through 34
in Appendix E-1 Soil. Include all relevant data. If the data is not included in the data table
specify if the data were included in TPH soil contamination maps. If the data was not
included in TPH soil contamination maps, revise all such maps to include all the data.
70. NMED's Comment:
There is confusion about well KAFB-510 (KAFB-51 0MW,
KAFB0510MW, KAFB-0510- MW). In the quarterly report for January- March 2012
(dated June 2012), the Well Construction Database in Appendix E-1 lists a well
designated KAFB-510 at 1545110.841 E, 1472791.276 N, elevation 5,357 ft. (with no
measuring point), and another well named KAFB-510MW at 1545235.841 E, 1472788.945
N, elevation 5,262.18 ft (with a measuring point elevation of 5,262.18 ft). These two
locations are separated by about 120 ft horizontally and 105ft apart vertically. NMED is
aware of only one well in that immediate area and the topography is essentially flat. This
discrepancy was pointed out to the Permittee by email on March 9, 2012. The Permittee
responded by email on March 12, 2012 stating that they would resurvey the location.
NMED has not received the actual coordinates for the well. Additionally, NMED notes
that KAFB-0510 was listed as being at 404990.22 N and 1472725.67 E, elevation 5262.18
ft (with a measuring point elevation of 5,364.43 ft) in the February 2002 Kirtland AFB
Biannual Groundwater Monitoring Report, page 2-8, Table 2-5. The horizontal location,
when converted from NAD 27 to NAD 83, corresponds to the location listed for the well
named KAFB-51 0MW and the same elevation (if you assume there is a typographical error
for the elevation in the 2002 report), but the measuring point is different. The hydrograph
submitted in Appendix F-1, Water Level Hydrographs, page Fl-4, Well ID KAFB0510MW
shows the water level at about 4856.5 ft elevation for January 2012, with no newer data
plotted, even though the 4 th Quarter Water Level Field Measurements form has a data
point listed. Appendix G-6, Water Level Measurement Field Forms, the Quarterly Water
Level Field Measurements, 1st Quarter 2012 form, page 18 of 20, shows a depth to water of
513.41 ft on 1/5/12 at KAFB-0510-MW.
This would imply a measuring point of
approximately 5,370 ft, about 4.5 ft higher than the surveyed measuring point listed in the
2002 Report. The measuring point of 5262.18 listed in this Quarterly report, Appendix E-2
is substantially lower and is even lower than ground surface. The Permittee must clarify the
information, including the name(s) for this well or wells, and supply accurate horizontal
and vertical coordinates, provide an accurate elevation of measuring point and the
groundwater potentiometric surface. Additionally, the Permittee must explain why water
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elevation data from this well are not being used in generating water level maps for the
BFF Spill.
Appendix F.
71. NMED's Comment: NMED could not find hydrographs for groundwater monitoring wells
KAFB-106201 through KAFB-106209 in Appendix F-1. Include those hydrographs in
Appendix F-1.
72. NMED's Comment: The first groundwater elevation value for KAFB-106015 on the
hydrograph in Appendix F-1 seems to be around January 2010, yet Appendix E-2 has data
going back to October 2008 for that well. Add all available data for the well on the
hydro graph.
Appendix G.
73. NMED's Comment: In Appendix G-5, on the survey plat dated April 20, 2011, Sheet 1 of
2, there are a number of symbols to the south and west of newly surveyed well 106116
indicating newly surveyed monitoring wells that are not labeled. Specify the name of the
wells for the unlabeled symbols.
74. NMED's Comment: In Appendix G-6 Water Level Measurements Field Forms, the value
listed for KAFB-106207 in the column labeled "AS BUILT DEPTH TO BOTTOM
(CH2MHILL OR COMPLETION DATA, BGS)" is 530.00, which is Bottom of Hole and the
value listed for KAFB-106208 is 523 .00 which is Bottom of Sump. Specify in the column
heading if Bottom of Hole or Bottom of Sump is to be used and correct incorrect entries in
this cluster and any other wells as appropriate.
The Permittee must respond in writing to this letter and correct the deficiencies noted herein by
September 30, 2015. Should you have any questions, please contact Mr. Dave Cobrain of my
staff at (505) 476-6055.
Sincerely,

John E. Kieling
Chief
Hazardous Waste Bureau
cc:

K. Roberts, NMED EHD
D. Cobrain, NMED HWB
W. Moats, NMED HWB
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W. McDonald, NMED HWB
J. Schoeppner, NMED GWQB
S. Reuter, NMED PSTB
B. Gallegos, AEHD
F. Shean, ABCWUA
L. King, EPA-Region 6 (6PD-N)
File: KAFB 2015 Bulk Fuels Facility Spill and Reading

