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PREFACE 
 

This Investigation Report for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and 
KAFB-106S10 has been prepared by EA Engineering, Science, and Technology, Inc., PBC (EA) for 
Kirtland Air Force Base (AFB) under the U.S. Army Corps of Engineers Contract Number W9128F-13-
D-0006, Delivery Order DM02. It pertains to the Kirtland AFB Bulk Fuels Facility site at Solid Waste 
Management Units ST-106/SS-111, located in Albuquerque, New Mexico. This Investigation Report was 
prepared in accordance with the Resource Conservation and Recovery Act permit issued to Kirtland AFB 
and applicable federal, state, and local laws and regulations. 
 
This report contains data collected by EA itself as well as from other entities/sources that are not under 
EA’s direct control (collectively “non-EA data”). All non-EA data reported herein are displayed in the 
form they were received from their source entity, and EA assumes no liability for the accuracy of any 
non-EA data in this report. 
 
The objective of this report is to describe the activities associated with the installation of groundwater 
monitoring wells and a soil vapor monitoring well. The additional monitoring wells were installed to 
address data gaps and to further the understanding of the contaminant migration pathway beneath the 
source area.  
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EXECUTIVE SUMMARY 
 
This Investigation Report for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 
and KAFB-106S10 has been prepared to describe the activities associated with the installation of five 
groundwater monitoring (GWM) wells and a soil vapor monitoring (SVM) well at Solid Waste 
Management Units ST-106/SS-111, Kirtland Air Force Base (AFB), New Mexico. The Work Plan for 
Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 (Kirtland AFB, 2019a), was 
approved with conditions by the New Mexico Environment Department (NMED) in a letter dated 
July 14, 2020 (NMED, 2020a). Per the approval conditions, a revised Work Plan for Data Gap 
Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-106S10 (Kirtland AFB, 2020a) 
was submitted to NMED in September 2020. The activities presented in this report were performed in 
accordance with the revised approved Work Plan.  
 
This report documents activities performed to provide additional data for the characterization and 
identification of contaminant migration pathways beneath the source area and address data gaps in the 
GWM network. This report was written to meet the requirements of Part 6.2.4.3 of the Kirtland AFB 
Resource Conservation and Recovery Act Permit U.S. Environmental Protection Agency Identification 
Number NM 9570024423 (NMED, 2010).  
 
Activities performed during this investigation included soil coring and sampling, well installation and 
development, groundwater gauging and sampling, and soil vapor sampling for the newly installed wells. 
The work completed is presented under each of the tasks listed below:  
 

 Two source area data gap wells were installed (KAFB-106S10 and KAFB-106V3). These wells 
were installed for two purposes: establish if the upper and lower clay layers were present between 
250 and 300 feet (ft) below ground surface (bgs) in this area and further assess the lithology and 
contaminant concentrations in the source area. The source area data gap wells were cored and 
sampled from a depth of 230 ft bgs to total depth. Coring was performed to attempt to identify if a 
vertical offset was present that could create a preferential pathway to vertical migration of 
contaminants and to facilitate the collection of soil samples. One soil coring location was 
completed as a GWM well and a second soil coring location was completed as an SVM well 
based on the Work Plan Approval Letter (NMED, 2020a). The GWM location was completed 
with two nested wells to account for the rising water table. The inside diameter of the GWM 
wells is large enough to allow these wells to be actively pumped. The SVM well was completed 
with three well screens to monitor soil gas at 272, 15, and 7 ft bgs. 
 

 The following four data gap GWM wells were installed: one north of Bullhead Park (KAFB-
106248) and three located south and east of the source area (KAFB-106249 through KAFB-
106251). These GWM wells were installed to address a data gap caused by the rising water table 
to monitor volatile organic compounds in the shallow groundwater. 
 

 One extraction assessment well (KAFB-106252) was installed near extraction well KAFB-
106234. This well was installed to assess the performance of the extraction well, monitor a gravel 
layer that is present at depth, and assess capture of 1,2-dibromoethane (ethylene dibromide or 
EDB) concentrations in the vicinity of the extraction well. 
 

The lithology in each of the boreholes was logged by an experienced geologist. In general, soils observed 
within the data gap GWM and extraction assessment wells were consistent with previous investigations. 
The soils observed in KAFB-106V3 and KAFB-106S10 were also generally consistent with previously 
recorded site lithology observed in the source area. The lower clay unit was observed from 270 to 
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281 ft bgs in KAFB-106V3 and KAFB-106S10. 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).  
 
Field screening data obtained from soil samples collected from the source area data gap wells were also 
generally consistent with data collected from previous boreholes. Elevated photoionization detector (PID) 
readings (greater than 100 parts per million by volume [ppmv]) were observed to be present above and 
within the clay unit found at 270–281 ft bgs in KAFB-106V3 and KAFB-106S10. In addition, high PID 
readings (greater than 1,000 ppmv) were associated with local historic water levels at KAFB-106S10.  
Field screening data collected from the data gap and extraction assessment wells did not indicate the 
presence of significant hydrocarbon concentrations in samples collected from wells KAFB-106248 
through KAFB-106252. 
 
The highest benzene concentration (1.6 milligrams per kilogram [mg/kg]) and total benzene, toluene, 
ethylbenzene, and total xylenes (9.12 mg/kg) in soil samples was found at a depth of 480 ft bgs in KAFB-
106S10. The highest total petroleum hydrocarbon (135 mg/kg) concentration in soil samples was 
observed at a depth of 470 ft bgs in KAFB-106S10. 
 
Soil vapor concentrations of EDB and benzene exceeded the residential vapor intrusion screening levels 
(VISLs) in each of the well screens in KAFB-106V3. Concentrations of EDB were 6.8, 12, and 
17 micrograms per cubic meter (µg/m3) in well screens at 7, 15, and 272 ft bgs, respectively (NMED 
residential VISL for EDB is 1.56 µg/m3). Concentrations of benzene were 260, 160, and 200 µg/m3 in 
well screens at 7, 15, and 272 ft bgs, respectively (NMED residential VISL for benzene is 120 µg/m3). No 
other soil vapor concentrations exceeded the residential VISL.  
 
This SVM location is located on-Base within the BFF; therefore, the soil vapor concentrations exceeding 
the residential VISL were also compared to the industrial VISLs. Benzene concentrations were below the 
industrial VISL of 588 µg/m3 and the EDB concertation at 7 ft bgs was below the industrial VISL of 
7.65 µg/m3. VISLs are intended to be screened against soil vapor samples collected from below building 
foundations (sub slab samples). Screening VISLs to the concentrations measured in the shallow (7 and 
15 ft bgs) soil vapor monitoring points (SVMPs) is more applicable to the intended use of VISLs than 
screening levels for the deeper SVMP located at 272 ft bgs. It is likely that the elevated concentrations 
observed in the shallow SVMPs are due to subsurface vapor disturbance caused by the air rotary drilling 
used to install the SVM well. These points will continue to be sampled during the regular semi-annual 
monitoring events.  
 
Groundwater concentrations observed from samples collected in KAFB-106S10 were consistent with 
nearby source area wells. Benzene concentrations in KAFB-106250 slightly exceeded the project 
screening level (5 micrograms per liter) at 8.1 micrograms per liter. Concentrations of volatile organic 
compounds from other wells installed during this investigation were below their respective project 
screening levels. 
 
The data collected during this investigation have provided additional lithologic information in the source 
area and filled data gaps associated with rising groundwater levels. In addition, the source area lithology, 
soil, soil vapor, and groundwater concentration data collected from this investigation are consistent with 
data collected from previous investigations. Based on this, it appears that additional soil coring or 
geophysical data collected in the source area would not provide any new information.  
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The source area lithology, soil vapor, and groundwater data collected from this investigation are 
consistent with data collected from previous investigations. Based on this, the investigation phase of this 
project is coming to an end. 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 Phase II RFI Report will 
summarize the ending of the investigation phase and demonstrate that the nature and extent of 
contamination are defined to the extent necessary to inform the Corrective Measures Evaluation. 
However, if there are additional data gaps identified from routine monitoring data evaluation or from 
changing site conditions, those additional data gaps will be addressed as part of the corrective action 
process. 
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1. INTRODUCTION 
 
This Investigation Report for Data Gap Monitoring Well Installation has been prepared to describe the 
activities associated with the installation of groundwater monitoring (GWM) wells and a soil vapor 
monitoring (SVM) well at Bulk Fuels Facility (BFF) Release Site Solid Waste Management Units 
(SWMUs) ST-106/SS-111. SWMUs ST-106/SS-111 are located at Kirtland Air Force Base (AFB) in 
Bernalillo County, New Mexico (Figure 1-1). Kirtland AFB is located southeast of, and adjacent to, the 
City of Albuquerque and the Albuquerque International Sunport (airport). The approximate area of the 
base is 52,287 acres. The BFF (Site) is in the northwestern portion of Kirtland AFB (Figure 1-1).  
 
Environmental restoration efforts at the BFF are being performed pursuant to the corrective action 
provisions in Part 6 of the Resource Conservation and Recovery Act (RCRA) Permit Number 
NM9570024423 (RCRA Permit). The New Mexico Environment Department (NMED) is the lead 
regulatory agency (NMED, 2010).  
 
This report documents activities performed to provide additional data for the characterization and 
identification of contaminant migration pathways beneath the source area and to address data gaps in the 
GWM network. The Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-
106252 (Kirtland AFB, 2019a [Work Plan]) was approved with conditions by NMED in a letter dated 
July 14, 2020 (NMED, 2020a). Per the approval conditions, a revised Work Plan for Data Gap 
Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-106S10 was submitted to 
NMED in September 2020 (Kirtland AFB, 2020a). The activities presented in this report were performed 
in accordance with the revised approved Work Plan. A discussion of work plan revisions and approvals 
can be found in Section 3.2. 
 
Activities performed during this investigation included soil coring and sampling, well installation and 
development, groundwater gauging and sampling, and soil vapor sampling for the newly installed wells. 
The work completed is presented under each of the tasks listed below:  
 

 Two source area data gap wells were installed (KAFB-106S10 and KAFB-106V3). These wells 
were installed for two purposes: establish if the upper and lower clay layers were present between 
250 and 300 feet (ft) below ground surface (bgs) in this area and further assess the lithology and 
contaminant concentrations in the source area. The source area data gap wells were cored and 
sampled from a depth of 230 ft bgs to total depth. Coring was performed to attempt to identify if a 
vertical offset was present that could create a preferential pathway to vertical migration of 
contaminants and to facilitate the collection of soil samples.  One soil coring location was 
completed as a GWM well and a second soil coring location was completed as an SVM well 
based on the Work Plan Approval Letter (NMED, 2020a). The GWM location was completed 
with two nested wells to account for the rising water table. The inside diameter (ID) of the GWM 
wells is large enough to allow these wells to be actively pumped. The SVM well was completed 
with three well screens to monitor soil gas at 272, 15, and 7 ft bgs. 
 

 The following four data gap GWM wells were installed (Figure 1-2): one north of Bullhead Park 
(KAFB-106248) and three located south and east of the source area (KAFB-106249 through 
KAFB-106251). These GWM wells were installed to monitor volatile organic compounds 
(VOCs) in groundwater at the water table. 
 

 One extraction assessment well (KAFB-106252) was installed near extraction well KAFB-
106234 (Figure 1-2). This well was installed to assess the performance of the extraction well, 
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monitor a gravel layer that is present at depth, and assess capture of 1,2-dibromoethane (ethylene 
dibromide or EDB) concentrations in the vicinity of the extraction well. 
 

1.1 Document Purpose and Scope 
 
This report was prepared to meet the requirements of Part 6.2.4.3 of the RCRA Permit, “Investigation 
Reports” for SWMUs ST-106/SS-111 located at Kirtland AFB. This report follows the format and other 
requirements as set forth in the NMED letter dated September 2, 2020 (NMED, 2020b). Activities 
outlined in this report include drilling, sampling, and installing six new GWM wells and one SVM well in 
the source area and managing investigation-derived waste (IDW). The investigation was performed to 
further characterize the subsurface in the source area and to install data gap GWM wells.  
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2. BACKGROUND INFORMATION 
 
2.1 Bulk Fuels Facility Operational History 
 
The BFF at Kirtland AFB became operational in 1953, and has been used over time for the storage of 
aviation gasoline, jet propellant-4, jet propellant-8, and smaller amounts of diesel fuel and unleaded 
gasoline. Jet fuel was offloaded from railcars or tanker trucks to the Former Fuel Offloading Rack 
(FFOR), pumped through underground pipelines to the pump house, and then to large fuel storage tanks 
at the BFF. Releases were discovered in November 1999 when fuel staining was observed on the ground 
surface at the FFOR. Based on the chemical composition of the fuels stored and used at the BFF, the 
releases are estimated to have begun prior to 1975, when the BFF transitioned from aviation gasoline to 
jet propellant-4. Of the fuels stored and used at the BFF, only aviation gasoline contained EDB as an 
additive. When the fuel release was discovered in November 1999, the FFOR was closed, and a 
temporary fuel offloading area was constructed and used during the construction of aboveground 
infrastructure. Replacement of the infrastructure was finished in March 2011 and includes aboveground 
storage tanks and pipeline with leak detection and containment measures (Kirtland AFB, 2018). The 
current and former infrastructure for the BFF is shown on Figure 2-1. 
 
2.2 Previous Investigations and Interim Measures 
 
Vadose zone activities and interim measures began with an excavation in November 1999 to remove 
contaminated surface soil and a soil investigation at the FFOR area in early 2000 to investigate the nature 
and extent of shallow and deep soil contamination. Vadose zone investigation activities included 
additional source area investigations, installing, and sampling SVM and soil vapor extraction (SVE) 
locations and implementing SVE systems as an interim measure.  
 
GWM activities have been ongoing at the site since 2000. In this document, fuel contamination that is not 
dissolved in groundwater is referred to as light non-aqueous phase liquid (LNAPL). In February 2007, an 
approximately 1.4-ft-thick layer of LNAPL was discovered on the water table at GWM well KAFB-
106005 located to the northeast of the source area. Following this discovery, additional interim measures 
were implemented concurrent to the continued investigation of the nature and extent of contamination. 
These interim measures included expanding the SVE system, additional soil investigations, and other 
LNAPL and groundwater interim measures. Kirtland AFB learned through these characterization actions 
that the released fuel had reached the groundwater beneath or very near the source area and that the 
dissolved-phase fuel contamination had migrated north and northeast of Kirtland AFB. A skimmer system 
was installed in well KAFB-106005 and was operational from June 2007 through August 2008. During 
the skimmer operations, approximately 280 gallons of LNAPL was accumulated in the storage vessels at 
the site and periodically transported and disposed of offsite. To achieve more efficient LNAPL removal, 
the skimmer system was replaced by modified bioslurping systems with internal combustion engine 
vacuum extraction units to further the removal of LNAPL from the water table (Kirtland AFB, 2018). 
 
Bioslurping employs vacuum removal systems, differing from SVE in that a small diameter drop pipe is 
installed to just above the water table to volatilize LNAPL directly from the water table (Kirtland AFB, 
2018). Kirtland AFB implemented individual bioslurping systems at KAFB-106005 (August 2008) and at 
KAFB-106006 and KAFB-106008 (March 2009). The three bioslurping systems were operational at these 
locations until the third quarter 2011. Approximately 225,000 equivalent gallons of LNAPL was removed 
by these systems during their operation from vacuum extraction and biodegradation combined. These 
units were subsequently moved to other wells to perform SVE activities. SVE activities were halted in 
2016 due to declining emissions and the equipment was decommissioned. 
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As of the second quarter (Q2) 2021, the GWM network consisted of 173 wells. Select wells were 
identified for more frequent monitoring of risk-driving constituents (Kirtland AFB, 2019b). GWM data 
are evaluated in quarterly periodic monitoring reports, which describe current site conditions and assess 
the performance of interim measures.  
 
Interim measures have been implemented in accordance with Part 6.2.2.2.12 of the RCRA Permit for both 
groundwater and soil, including a groundwater treatment system, which was constructed in 2015. The 
goal of this interim measure was to protect drinking water supply wells and collapse the distal, dissolved- 
phase EDB plume north of Ridgecrest Drive Southeast (S.E.) (Ridgecrest) in the Interim Measure 
Operational Area.  The source area plume is located south of Ridgecrest. (Figure 1-2). EDB is the only 
constituent regularly detected above its maximum contaminant level (MCL) north of Ridgecrest. South of 
Ridgecrest, fuel constituents in addition to EDB are detected in exceedance of their respective MCLs.  
 
A Data Gap Investigation was performed in 2018 that included the installation of six GWM wells. These 
wells were located to fill data gaps in the GWM network due to the submergence of existing well screens 
caused by the rising water table. Each nested well (KAFB-106241 through KAFB-106245) was 
constructed with one well screened across the water table and one contingency well to function in the 
future with the rising groundwater elevations. A completion report for the installation of these wells was 
submitted to NMED in September 2020 (Kirtland AFB, 2020b). 
 
The Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water Supply Sampling was submitted 
to NMED in December 2017 to address the data gaps of the horizontal and vertical extent of LNAPL 
caused by the fluctuating water table (Section 1.0 of Kirtland AFB, 2017). The Source Zone 
Characterization Report Revision 1 was submitted to NMED in April 2021 (Kirtland AFB, 2021). A total 
of 11 continuous core locations (including one background location) were advanced to characterize 
hydrocarbon concentrations within the vadose and saturated zones. These coring locations were all 
advanced south of Ridgecrest in the source area where LNAPL had historically been measured associated 
with SWMUs ST-106/SS-111 (Figure 1-2).  
 
Following soil sampling, nine boreholes were converted to two-well nested GWM wells, and two 
locations were constructed as six-screen SVM well locations (Figure 1-2). The identifiers for these wells 
are KAFB-106S1 through KAFB-106S5, KAFB-106S7 through KAFB-106S9, and KAFB-106247. The 
Source Zone Characterization Report Revision 1 (Kirtland AFB, 2021), currently in review by NMED, 
describes the complete suite of analyses performed to characterize LNAPL in the soil cores collected 
from these boreholes.  
 
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 260–270 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.  
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Vertical downward migration appears to have continued until the LNAPL intercepted the groundwater 
table. Dissolved-phase EDB and benzene plumes then developed and migrated northward according to the 
local historical groundwater gradient. The LNAPL migrated as far north as USS Bullhead Memorial Park. 
As the groundwater decreased in elevation, transport would have followed the LNAPL gradient created 
by the continued drainage and favored the groundwater gradient. 
 
2.3 Site Hydrogeology 
 
In general, the site is underlain by approximately 200 ft of relatively fine-grained alluvial fan deposits, 
with some alternating and laterally discontinuous coarse-grained zones. Underlying these easterly derived 
alluvial fan deposits are relatively coarse-grained Ancestral Rio Grande deposits, with few laterally 
discontinuous fine-grained zones (Kirtland AFB, 2018). 
 
Coarse-grained, Ancestral Rio Grande deposits with northeast-southwest oriented channel axis are 
interbedded with fine-grained silt and clay units. These deposits have been structurally tilted to the east 
due to generally down-to-the east faulting along the Sandia Mountains. Braided deposits at the site are 
more restrictive in the transverse axis of the deposition channel (east-west), and less restrictive in the 
longitudinal axis (north-south). However, this geologic control is secondary to hydrologic controls on 
groundwater flow direction. 
 
Two fine-grained clay-rich layers called A1 and A2 are present with the axial Ancestral Rio Grande 
fluvial deposits throughout the Albuquerque area (Kirtland AFB, 2018). The A1 and A2 clay-rich layers 
are present at the site as laterally continuous fine-grained zones. The thicknesses of A1 and A2 range 
from approximately 50 to 200 ft and are observed across the site, extending north of the Ridgecrest well 
field. These A1 and A2 layers create confining conditions within the aquifer and, beneath these clays, 
groundwater occurs under confined conditions. Though these confining beds play a key role in the 
transport of dissolved-phased contaminants, flow direction of the dissolved-phase groundwater plumes is 
largely influenced by the hydraulic gradient introduced by operation of the production wells. 
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3. REGULATORY CRITERIA 
 
This investigation of the Kirtland AFB BFF release was implemented pursuant to the corrective action 
provisions in Kirtland AFB’s RCRA Permit (NMED, 2010). This permit is enforced by NMED’s 
Hazardous Waste Bureau, which is authorized to administer the RCRA Permit by the U.S. 
Environmental Protection Agency (EPA). This investigation was conducted in accordance with the 
approved documents discussed in Section 1. Relevant regulatory correspondence for this Investigation 
Report is provided in Appendix A-1. A crosswalk table between the RCRA Permit reporting 
requirements and this Investigation Report is provided as Appendix A-2. 
 
3.1 Regulatory Standards and Project Screening Levels 
 
The following applicable regulatory standards and project screening levels are applied to assess the data 
collected during this investigation conducted at SWMUs ST-106/SS-111:  
 

 Table 6-2 of the NMED Risk Assessment Guidance for Site Investigations and Remediation, 
Volume 1 Screening Guidance for Human Health Risk Assessments (NMED, 2019a) provides 
residential screening levels for soil total petroleum hydrocarbons (TPH) gasoline range organics 
(GRO) (100 milligrams per kilogram [mg/kg]), TPH-diesel range organics (DRO) (1,000 mg/kg), 
and TPH motor oil (1,000 mg/kg). Table A-1 of the guidance provides residential soil screening 
levels for benzene (17.8 mg/kg), toluene (5,230 mg/kg), ethylbenzene (75.1 mg/kg), total xylenes 
(871 mg/kg), and EDB (0.672 mg/kg). The approved Work Plan (Kirtland AFB, 2020a) required 
that soil samples be collected for TPH and compared to NMED soil screening levels (SSLs). 
VOCs were not required to be analyzed for soil samples by the approved Work Plan (Kirtland 
AFB, 2020a), but were analyzed to provide data consistent with the Source Zone Characterization 
Report Revision 1 (Kirtland AFB, 2021) (see Section 4.1.4 Deviations to the Work Plan below).  
 
A comparison to NMED SSLs of the above listed constituents is included within this report for 
consistency with the requirements of the approved Work Plan (Kirtland AFB, 2020a). However, 
the SSLs presented are not applicable because site conditions depart substantially from the 
conceptual model used to derive the soil leaching to groundwater SSLs. The depth of the soil 
samples collected in this investigation makes the soil leachate pathway the appropriate SSL; 
however, limitations in Section 4.5 of NMED’s Risk Assessment Guidance for Site Investigations 
and Remediation (NMED, 2019a) are not all satisfied, including: (1) the significant vadose zone 
thickness provides potential significant attenuation for leaching, and (2) LNAPL is present. 
Development of site-specific SSLs for the protection of groundwater may be developed in 
accordance with Section 4.7 (NMED, 2019a) during the Corrective Measure Evaluation. Due to 
this, the SSLs are being presented for comparison purposes only. In addition, only SSLs for 
contaminants of potential concern (benzene, toluene, ethylbenzene, and total xylenes [BTEX] and 
EDB) and TPH as required by the approved Work Plan (Kirtland AFB, 2020a) are provided. 
 

 As stated in NMED Comment #4 Quarterly Monitoring Report for April-June 2019, dated July 
2020 (NMED, 2020c), the Permittee must provide a comparison of detected concentrations to a 
regulatory standard for the purpose of assessing the presence and location of contaminants of 
potential concern. NMED’s Risk Assessment Guidance for Site Investigations and Remediation 
(NMED, 2019a) vapor intrusion screening levels (VISLs) must be used as a first-tier screening 
assessment. NMED VISLs were calculated using EPA default attenuation factors, which are 
based on conservative assumptions and empirical data. VISLs are intended to be used to screen 
against soil vapor samples collected from below building foundations (sub-slab samples). Due to 
this, the VISLs have been provided for soil vapor samples collected from KAFB-106V3 at depths 
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of 7 and 15 ft bgs. NMED VISLs are not appropriate screening levels for deeper soil vapor 
monitoring points (SVMPs) and are provided in this report for comparison purposes only. 
Kirtland AFB is currently in coordination with the U.S. Army Corps of Engineers (USACE)–
Albuquerque District to determine the most appropriate screening criteria for evaluating soil 
vapor at depth at the Kirtland BFF. Pending resolution, data will be screened in the agreed-upon 
manner in future reports. 

 
 For groundwater samples collected quarterly from GWM wells, concentrations are screened 

against the cleanup levels for contaminants in groundwater as provided in Part 6.2.3.1 of the 
RCRA Permit (NMED, 2010): 
 
― The lowest of the: 

 
- New Mexico Water Quality Control Commission (WQCC) standard for Groundwater of 

10,000 milligrams per liter [mg/L]) Total Dissolved Solids Concentration or Less (New 
Mexico Administrative Code [NMAC], Title 20, Chapter 6, Part 2, Section 3103 
(20.6.2.3103 NMAC). For metals, the New Mexico WQCC standard applies to dissolved 
metals. 
 

- The most up-to-date EPA primary drinking water regulations (40 Code of Federal 
Regulations [CFR] Part 141, 1975) and secondary drinking water regulations (40 CFR 
Part 143, 1979) adopted by EPA under the Safe Drinking Water Act (42 U.S. Code §300f 
et seq., 1974). 
 

- If no Federal MCL or New Mexico WQCC standard exists for an analyte, the project 
screening level used is the EPA Residential Tap Water Regional Screening Level (EPA, 
2020). 

 
3.2 Regulatory Correspondence and Permit Requirements 
 
A meeting was held between the U.S. Air Force and NMED on September 26, 2019, to discuss the 
potential to use some of the proposed wells for multiple purposes to address other data gaps and further 
characterize the source area migration pathway through the vadose zone east of the FFOR. Based on this 
meeting, NMED issued a requirement to submit a well installation work plan in a letter dated November 
4, 2019 (NMED, 2019b). A work plan for data gap monitoring well installation was submitted to NMED 
in December 2019 (Kirtland AFB, 2019a).   
 
The U.S. Air Force and NMED met on May 28, 2020, to discuss relocating wells closer to the source area 
and NMED described the changes in the scope of work via email on June 1, 2020 (NMED, 2020d).  The 
work plan was approved with modifications on July 14, 2020 (NMED, 2020a). A revised work plan, 
based on the approval with modifications letter, was submitted to NMED on September 2, 2020 (Kirtland 
AFB, 2020a). 
 
NMED provided several comments to the draft Source Zone Characterization Report (Kirtland AFB, 
2021) requesting revised geologic cross sections and additional discussion regarding the presence of the 
clay layers located within the subsurface of the site. The response to these comments was deferred to this 
report so that the data obtained could provide a more comprehensive response. A crosswalk table for 
these comments and the location of these data can be found in Appendix A-2. 
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3.3 Analytical Reporting Limits  
 
To satisfy Department of Defense (DoD) contractual project requirements, groundwater and soil vapor 
sample analyses were performed in accordance with DoD Quality Systems Manual (QSM) Version 5.3 
(DoD and Department of Energy, 2019) per contract requirements and as applicable to the analytical 
method. DoD QSM reporting limit requirements include (1) detection limit (DL), (2) limit of detection 
(LOD), and (3) limit of quantitation (LOQ). The DoD DL is commonly associated with the EPA method 
DL and is the lowest concentration at which an analyte can be detected per the analytical method. The 
DoD LOD is commonly associated with the EPA sample-specific reporting limit, the limit at which the 
detected analyte is reported with 99 percent (%) confidence. The DoD LOQ is associated with the EPA 
practical quantitation limit, the limit at which an analyte can be reported with 100% confidence and 
according to the method precision and accuracy. Per DoD QSM reporting requirements, sample results 
below the LOQ and above the DL are reported with a “J” qualifier, signifying estimated data; however, 
the “J” qualifier may be used for analytical results above the LOQ that are estimated for other reasons. 
Non-detect sample results are reported with a “U” qualifier at the LOD. 
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4. SCOPE OF ACTIVITIES 
 
This section discusses the work tasks associated with drilling, soil sampling, GWM well installation, 
SVM well installation, baseline water quality sampling, and baseline soil vapor sampling for newly 
installed wells KAFB-106248 to KAFB-106252, KAFB-106S10, and KAFB-106V3. This section also 
describes the IDW and deviations from the Work Plan. The locations of the wells installed during this 
investigation are shown on Figure 1-2. A description of the field methods used during this investigation is 
provided in Appendix B. 
 
Drilling, sampling, and well construction were performed from November 8, 2020, to March 22, 2021. 
Well development was performed from December 24, 2020, to March 26, 2021. Well sampling was 
performed from December 30, 2020, to April 5, 2021. The initial soil vapor samples from KAFB-106V3 
were collected on April 20, 2021. Wells installed as part of this investigation included source area data 
gap wells (KAFB-106S10 and KAFB-106V3), GWM data gap wells (KAFB-106248 to KAFB-106251), 
and an extraction assessment well (KAFB-106252). Source area data gap wells were installed for two 
purposes. The first was to establish if the upper and lower clay layers were present between 250 and 
300 ft bgs. Directly below the FFOR, the clay occurs as a single layer at approximately 275–300 ft bgs 
(lower clay). East-southeast of the FFOR, the clay occurs as a single layer at a depth of approximately 
250 ft bgs (upper clay). The source area data gap wells were cored from a depth of 230 ft bgs to total 
depth to identify if a vertical offset was present that could create a preferential pathway to vertical 
migration of contaminants. The second purpose of the source area data gap wells was to further assess the 
lithology and contaminant concentrations in the source area.  
 
GWM data gap wells were installed to provide EDB concentration data at the water table as groundwater 
elevations continue to rise. The extraction assessment well was installed to assess the performance of 
extraction well KAFB-106234 for semiannual plume capture evaluation of the EDB plume north of 
Ridgecrest as well as to inform the Corrective Measures Evaluation. 
 
Soil and groundwater samples that were collected for this investigation were analyzed for TPH using EPA 
Method SW8015D. Soil samples were analyzed by Eurofins TestAmerica and groundwater samples were 
analyzed by Eurofins Lancaster Laboratories Environmental. TPH was reported as GRO with a carbon 
range of C6-C10, and DRO with a carbon range of C10-C28 for both soil and water sample analyses. In 
addition to reporting GRO and DRO, TPH-motor oil with a carbon range of C20-C38 was reported for 
soil samples, and oil range organics (ORO) with a carbon range of C28-C40 for groundwater samples (see 
Section 4.1.4 Deviations from Work Plan) were also reported. Laboratories report the extended 
hydrocarbon range past DRO using various carbon ranges and with laboratory-specific parameter 
designations to signify the oil range.  
 
TPH-motor oil and ORO are both terms used to report the extended range of hydrocarbons beyond the 
DRO carbon range although the TPH-motor oil range overlaps slightly with the TPH-DRO carbon range. 
The data reported from both the TPH-motor oil and TPH-ORO can be considered comparable for 
reporting the TPH oil range extending past DRO range. However, for this report, the term “TPH-Motor 
Oil” refers to the extended TPH range in soil and the term “ORO” refers to the extended TPH range in 
groundwater. These terms are consistent with the terms used by the respective laboratories. 
 
4.1 Source Area Data Gap Wells (KAFB-106V3 and KAFB-106S10) 
 
Source area data gap wells KAFB-106V3 and KAFB-106S10 were installed in accordance with the 
approved Work Plan (Kirtland AFB, 2020a) and subsequent direction from NMED (Figure 1-2). Daily 
Quality Control Reports were completed and are provided in Appendix C. The Work Plan called for one 
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borehole to be advanced to 300 ft bgs to determine the depth of the clay layer located between 250 and 
300 ft bgs. A NMED representative was present at the Site when sonic coring occurred at these depths to 
review the soil cores. Based on the depth of the upper and lower clay layers, a second borehole (KAFB-
106S10) was advanced as requested by NMED. The following scope of activities was completed for the 
source area data gap wells: 
 

 The boreholes were advanced to a depth of approximately 230 ft bgs using the air rotary casing 
hammer (ARCH) drilling method. Once a depth of 230 ft was reached, the remainder of the 
borehole was cored using the sonic drilling method to the total depth of the borehole.  
 

 The first borehole (originally called KAFB-106S10 and later renamed KAFB-106V3) was 
advanced to 300 ft bgs to determine the depth of the clay layer located between 250 and 300 ft 
bgs and the lithologic log for the borehole was provided to NMED for their review. Based on 
finding the lower clay layer at 270.5–280 ft bgs, a second borehole was required by NMED to 
be drilled and the first borehole was completed as a nested SVM well with three individual 
SVMPs to monitor depths from 267 to 272 ft bgs, from 13 to 15 ft bgs, and from 5 to 7 ft bgs. 
The deepest SVMP (267–272 ft bgs) was installed across the clay layer to allow for periodically 
checking for the presence of fluids across the top of the clay. Approximately 6 inches (in.) of 
water was observed in the sump following the installation of this SVMP that was gauged on 
November 20, 2020 (Appendix C). This SVMP will be periodically gauged in the future and the 
data reported in the periodic monitoring reports. 
 

 The location of the second borehole (Figure 1-2) was provided by NMED on a figure in an 
email dated November 16, 2020 (NMED, 2020e). The second borehole was originally identified 
as KAFB-106S10A during the fieldwork and later renamed KAFB-106S10. During drilling of 
the second borehole (KAFB-106S10), the lower clay layer was encountered at depths of 274–
280 ft bgs. This borehole was cored and advanced to a depth of 10 ft below a heated headspace 
field screening reading that was less than 10 parts per million by volume (ppmv [total depth of 
517 ft bgs]) as per the approved Work Plan (Kirtland AFB, 2020a). The borehole was converted 
to a nested GWM well including a lower water table well and a higher contingency well. 
 

 Lithologic logging was performed in accordance with ASTM International D5434-12. A 
lithologic log for each borehole is provided in Appendix D. Lithology was logged from drill 
cuttings at a minimum of every 5 ft in borehole intervals advanced with ARCH drilling and 
continuously from core samples in borehole intervals advanced with sonic coring.  
 

 The temperature of the core was monitored and recorded (see Appendix E for core temperature 
logs) and the core was photographed (see Appendix F for core photographs).  
 

 Field screening (Appendix B-1.5) for the presence of hydrocarbons in soil cuttings and cores 
was performed at a minimum of every 10 ft during drilling using the heated headspace method 
(see Section 6.2 below). 
 

 Soil samples were collected from the core every 10 ft and analyzed for TPH-GRO, TPH-DRO, 
and TPH-motor oil range by EPA Method 8015D and for VOCs by EPA Method 8260B/C. 
 

 Upon completion of the wells, they were geophysically logged using Dual Induction, Gamma 
Ray, and Neutron downhole logging tools.   
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 Baseline soil gas samples were collected from the SVM well and analyzed for VOCs by Method 
TO-15. 
 

 Baseline groundwater samples were collected from KAFB-106S10 and analyzed for VOCs by 
EPA Method 8260B/C, EDB by EPA Method 8011, TPH by EPA Method 8015D, metals by 
EPA Method 6010C and 6020A, anions by EPA Method 300.0 and 353.2, and alkalinity by 
EPA Method 2320B. Seven additional baseline events will be performed in the future as part of 
the quarterly Periodic Monitoring events. Data from these events will be included in the 
corresponding Periodic Monitoring Report. 

 
4.1.1 Groundwater Monitoring Data Gap Wells (KAFB-106248 to KAFB-106251) 
 
GWM data gap well locations are displayed on Figure 1-2. KAFB-106248 was installed to the north of 
U.S.S. Bullhead Memorial Park. This location was selected to provide contaminant data at the water table 
to the east of the EDB plume. KAFB-106249 was installed in the parking lot of the Air National Guard 
adjacent to existing well KAFB-106046. This well was installed to provide water table EDB and benzene 
data to the east of the source area. KAFB-106250 was also installed on Air National Guard property to 
provide water table EDB and benzene data to the southeast of the source area. GWM well KAFB-106251 
was installed south of the former fuel tanks in the BFF to provide water table data for the southern EDB 
and benzene plume extents. The following scope of activities was completed for the GWM data gap 
wells: 
 

 The GWM data gap boreholes were advanced using the ARCH drilling method. 
 

 Lithologic logging was performed in accordance with ASTM International D5434-12 
(Appendix D). Lithology was logged from cyclone cuttings at a minimum of every 5 ft. 
 

 Field screening for the presence of hydrocarbons in soil cuttings and cores was performed at a 
minimum of every 10 ft during drilling using the heated headspace method (see Section 6.2 
below). 
 

 The GWM data gap wells were constructed as a nested monitoring well including a lower water 
table well and a higher contingency well. The diameter of the wells was selected to be large 
enough to allow these wells to be sampled using a downhole pump. 
 

 Baseline groundwater samples were collected and analyzed for VOCs by EPA Method 8260B/C, 
EDB by EPA Method 8011, TPH by EPA Method 8015D, metals by EPA Methods 6010C and 
6020A, anions by EPA Methods 300.0 and 353.2, and alkalinity by EPA Method 2320B. Seven 
additional baseline events will be performed in the future as part of the quarterly Periodic 
Monitoring events. Data from these events will be included in the corresponding Periodic 
Monitoring Report. 

 
4.1.2 Extraction Assessment Well (KAFB-106252) 
 
KAFB-106252 was installed to serve as an additional data point to assess the performance of extraction 
well KAFB-106234 (Figure 1-2). Specifically, this location was selected to refine the assessment of 
residual mass of EDB around extraction well KAFB-106234 as well as better define the cone of 
depression. These data will be used for semiannual plume capture evaluation of the EDB plume north of 
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Ridgecrest and the corrective measures evaluation. The following scope of activities was completed for 
the extraction assessment well: 
 

 The extraction assessment boreholes were advanced using the ARCH drilling method. 
 

 Lithologic logging was performed in accordance with ASTM International D5434-12 
(Appendix D). Lithology was logged from cyclone cuttings at a minimum of every 5 ft. 
 

 Field screening for the presence of hydrocarbons in soil cuttings and cores was performed at a 
minimum of every 10 ft during drilling using the heated headspace method (see Section 6.2 
below). 
 

 The extraction assessment well was constructed as a nested monitoring well including a lower 
water table well and a higher contingency well, and an additional piezometer to assess the effect 
of a gravel layer that is believed to be influencing the groundwater elevation at GWM well 
KAFB-106225. 
 

 A baseline groundwater sample was collected and analyzed for VOCs by EPA Method 8260B/C, 
EDB by EPA Method 8011, TPH by EPA Method 8015D, metals by EPA Methods 6010C and 
6020A, anions by EPA Methods 300.0 and 353.2, and alkalinity by EPA Method 2320B.    
 

4.1.3 Investigation-Derived Waste 
 
Waste generated from drilling, development, and sampling activities included non-hazardous liquids, 
hazardous waste, special waste solids, and non-hazardous solids. Information regarding IDW 
accumulation, utilization of the Kirtland AFB groundwater treatment system, and other IDW processes 
are described in Appendix G. 
 
4.1.4 Deviations to the Work Plan 
 
Subsurface conditions encountered while drilling the initial borehole for well KAFB-106251 caused the 
drill casing to be stuck in the subsurface, which could then not be retrieved. The boring in this location 
was plugged in accordance with New Mexico Office of the State Engineer’s (NMOSE’s) requirements 
and a new borehole was drilled for the installation of KAFB-106251. Further discussion of this plugging 
and abandonment is provided in Section 5.5.5. 
 
Although not required by the work plan, the soil samples collected from KAFB-106S10 and KAFB-
106V3 were also analyzed for VOCs by EPA Method 8260B/C. 
 
Soil coring was to be completed within set temperature parameters (less than or equal to 20 degrees 
Celsius). However, due to the inherent nature of the sonic drilling method to create heat while coring, 
some of the samples exceeded this temperature parameter. Remedial efforts included cooling the core 
barrel with dry ice, limiting the coring run length, changing the vibration and rotation speed of the coring, 
and adding minimal amounts of water as required by the Work Plan Approval Letter (NMED, 2020a). 
 
While not specifically required by the approved Work Plan (Kirtland AFB, 2020a), groundwater samples 
were analyzed for ORO TPH in wells located only in the vicinity of the benzene plume, (GWM wells 
KAFB-106249 through KAFB-106251 and KAFB-106S10 [Section 6.6]).  
 



SECTION 4 

Kirtland AFB BFF October 2021 
Investigation Report for Data Gap Monitoring Well Installation 
KAFB-106248 to KAFB-106252 and KAFB-106S10 
SWMUs ST-106/SS-111 4-5 

It is not anticipated that any of these deviations have affected the quality of the data collected for this 
investigation. Soil sample handling procedures (see Section 5.2.1.2, below) included collecting the soil 
samples in laboratory-provided containers immediately after the core sleeve was opened to minimize the 
loss of VOCs and storing the samples on ice and shipping the samples to the analytical laboratory on ice. 
These sample handling procedures were performed to minimize the impact of heat on samples that were 
collected with temperatures exceeding 20 degrees Celsius. 
 
4.1.5 Well Nomenclature 
 
Note that when discussing monitoring well borings or locations, the well number is used (e.g., KAFB-
106248). However, when discussing a specific well screen within that well, the depth below ground 
surface to the top of the well screen is added after the well number (e.g., well screen KAFB-106248-453). 
The hyphenated number represents the top of the well screen in GWM wells and the bottom of the well 
screen in SVM wells.
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5. FIELD INVESTIGATION RESULTS 
 
Tasks performed for this investigation included drilling, soil sampling, geophysical logging, installing six 
GWM wells, installing one new SVM well, collecting groundwater and soil vapor samples, and 
management of IDW. The following summarizes the field investigation results. 
 
5.1 Surface Conditions 
 
The topography within the BFF and GWM network is predominantly flat. Surfaces consist of gravel, soil, 
and paved roads. There are currently two aboveground storage tanks and various buildings for operation 
of the BFF. Off-Base wells are located on the Raymond G. Murphy Veterans Affairs Medical Center 
property, within U.S.S. Bullhead Park, and within City of Albuquerque streets in residential areas. 
 
5.2 Exploratory Drilling Investigation 
 
Source area data gap wells (KAFB-106S10 and KAFB-106V3) were advanced to the top of the approved 
coring interval (230 ft bgs) with the ARCH drilling method using 9-5/8-in. casing. The sonic drilling 
method was then employed using 6-in. diameter sonic casing and a 4-in. diameter core barrel. Coring was 
performed to the total depth of each borehole. Following coring of KAFB-106V3, the 9-5/8-in. casing 
was advanced to total depth to facilitate well construction. Following coring of KAFB-106S10, the 9-5/8-
in. diameter casing was removed from the borehole and 13-3/8-in. casing was advanced to a depth of 
approximately 200 ft bgs using the ARCH drilling method. Following the placement of the 13-3/8-in. 
diameter casing, 11-¾ -in. casing was advanced to the total depth of the borehole (517 ft bgs) to facilitate 
construction of the nested well.  
 
The GWM data gap wells (KAFB-106248 to KAFB-106251) and extraction assessment well (KAFB-
106252) were installed using the ARCH drilling method. Boreholes for each well were advanced using 
13-3/8-in. casing diameter to approximately 200 ft bgs, depending on site conditions; thereafter, 11-¾ -in. 
casing diameter was advanced to the total depth of each borehole. The sample depths for each boring are 
provided on Table 5-1. 
 
5.2.1 Field Screening and Soil Sampling 
 
5.2.1.1 Field Screening Procedure and Results 
 
During ARCH drilling, field screening soil samples were taken every 10 ft from soil cuttings collected 
from the cyclone separator and bagged. For soil intervals that were continuously cored (during sonic 
drilling), field screening soil samples were collected and recorded at least every 5 ft from the start of 
coring to total depth. A photoionization detector (PID) was used for field screening of hydrocarbons 
(headspace measurements) in soil cuttings and cores during drilling. The PID was calibrated and tested 
each day that it was used (calibration logs are provided in Appendix H). A discussion of the field 
screening process is presented in Field Methods (Appendix B). 
 
Field screening results obtained from the data gap and extraction assessment wells (KAFB-106248 to 
KAFB-106252) did not indicate the presence of petroleum hydrocarbon concentrations in the subsurface 
soils of these wells (Table 5-2). Elevated petroleum hydrocarbon concentrations (greater than 100 ppmv) 
were observed in headspace measurements from the source area data gap wells (KAFB-106V3 and 
KAFB-106S10) (Table 5-2). In KAFB-106V3, elevated PID readings were observed from 255 to 
280 ft bgs (except for the 275-ft interval) with the highest PID reading (1,444 ppmv) obtained at a depth 
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of 260 ft bgs. These elevated PID readings corresponded to clayey, poorly, and well graded sands 
overlying a clay unit and within the lower clay unit located at a depth of 271–281 ft bgs (Appendix D). 
PID readings decreased to below 100 ppmv below the clay unit (281 ft bgs). 
 
In KAFB-106S10, there appears to be two depth intervals (415–420 ft bgs and 470–490 ft bgs) that have 
high PID readings (greater than 1,000 ppmv). The highest PID readings measured in KAFB-106S10 were 
measured at depths of 415 and 480 ft bgs (5,903 and 5,900 ppmv, respectively). The lithology at these 
depths was predominantly sandy soils with a 1-ft-thick clay unit at a depth of approximately 417 ft bgs. 
The PID readings measured from 415 to 420 ft bgs appear to coincide with the historic high groundwater 
elevation that occurred in 1970 (Table 5-2). The high PID readings (greater than 1,000 ppmv) observed 
from 465 to 490 ft bgs appear to be associated with the lowest historic water level that occurred in 2009 
(Table 5-2). 
 
Elevated PID readings (greater than 100 ppmv) were also observed in soil collected from the borehole 
from KAFB-106S10 at various depth intervals; most notably from depths of 250–275 ft bgs, located 
directly above the clay unit observed from 274 to approximately 281 ft bgs (Appendix D). Other elevated 
PID readings were observed at depths of 355, 365–375, 400, 425–460, and 500 ft bgs. 
 
5.2.1.2 Soil Sampling 
 
Core from sonic drilling was extruded into plastic core sleeves in generally 2- to 2.5-ft-long increments. 
The temperature of each core was measured with a National Institutes of Standards and Technology 
Traceable® digital thermometer. Temperature data were recorded on the core sleeves and field forms. 
Specifics regarding core handling are discussed in Appendix B Field Methods. Core temperature data are 
provided on Table 5-3, on boring logs in Appendix D, and in Appendix E. Following temperature 
collection, core sleeves were labeled with the well number, depth interval, collection date, temperature, 
and core orientation. 
 
Due to the ability of LNAPL to fluoresce in the presence of ultraviolet (UV) light, a UV flashlight was 
used to screen for its presence. Following collection, soil cores were placed within a darkened workspace 
and screened for the presence of areas that may fluoresce. During screening, a UV light (Spectronics 
Optimax 365 UVA Inspection Flashlight) was shown on the core sample. The presence of LNAPL was 
not observed in any of the soil cores. 
 
Soil samples were collected at a minimum of every 10 ft of the soil interval that was sampled using sonic 
coring in accordance with the approved Work Plan (Kirtland AFB, 2020a). Soil samples were collected in 
laboratory-provided containers immediately after the core sleeve was opened to minimize the loss of 
VOCs. Soil samples were stored on ice and shipped to the analytical laboratory on ice under chain-of-
custody documentation. A total of 42 soil samples were collected from KAFB-106V3 and KAFB-106S10 
and submitted for laboratory analysis of VOCs by EPA Method 8260B/C and TPH-GRO/DRO/motor oil 
range by EPA Method 8015D. EDB was analyzed as part of the EPA Method 8260B/C VOC analysis but 
was not analyzed by EPA Method 8011. As a result, the DLs provided by EPA Method 8260B/C are 
higher than those that would have been provided by EPA Method 8011. A discussion of the soil sample 
analytical results is presented in Section 6.3 below. 
 
5.2.2 Borehole Logging 
 
Soil or core samples collected from each drilling method were logged in accordance with the Unified Soil 
Classification System by an experienced field geologist (ASTM International D5434-12 [ASTM 
International, 2012]) and as discussed in Appendix B Field Methods. Information described in each 
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lithologic log included the Unified Soil Classification System classification; color as compared against 
the Munsell Soil Color Chart; sand, silt, or clay content; stiffness and plasticity of encountered clays; 
moisture content; percent gravel; minerology; and odor (if noted by the experienced field geologist). 
Additional information detailed in each lithologic log included heated headspace results, core run length, 
and locations where the core was identified as disturbed. A discussion of the observed soil lithology is 
presented in Section 5.4 below. Lithologic borehole logs are provided in Appendix D. 
 
5.2.3 Core Photography 
 
Individual cores were placed in a standard core box to allow for efficient cataloging, storage, and 
assistance with core photography. Photographing of the core was performed using an onsite, high 
resolution digital camera (Nikon Coolpix B500). Each photograph was logged on a field form, noting the 
borehole number, depth, date, and time. Core photographs are provided in Appendix F.  
 
5.3 Geophysical Logging 
 
Geophysical logging was performed at wells KAFB-106S10 and KAFB-106V3 within the 3-in. ID casing 
of KAFB-106V3 and the deepest 4-in. ID casing of KAFB-106S10. The wells were geophysically logged 
using Dual Induction, Gamma Ray, and Neutron downhole logging tools. Logging was performed to the 
total depth of each well. Each run was performed twice to assess reproducibility. A copy of the quality 
assurance/quality control and calibration procedures are provided in Appendix I-1. An electronic copy of 
raw and processed data is provided in Appendix I-2. A Geophysical Logging Report provided by the 
geophysical logging company is presented in Appendix I-3. The geophysical logs for each well are 
displayed with the lithologic log for comparison purposes on Figure 5-1.  
 
The Gamma Ray and Neutron logs work well to provide information regarding changes in the well 
and annular materials locations within the subsurface. However, these tools generally do not provide 
good lithologic information when run within a cased borehole. The Induction tool was used to 
provide information regarding soil types and lithologic contacts. In general, the lithologic logs 
indicated the following information: 
 

 The Gamma Ray and Neutron logs appear to confirm the placement of the annular 
materials. 
 

 The Induction log generally correlates with the lithologic logs. 
 

 The Induction log for KAFB-106V3 correlates with the depth of the top of the clay layer 
located at 270 ft bgs. However, the bottom of the polyvinyl chloride (PVC) casing was not 
deep enough to assess the location of the bottom of this clay layer. 
 

 The Induction log for KAFB-106S10 correlates with the depth of the top and bottom of the 
clay layer observed at 270-280 ft bgs. 

 
Geophysical logs measure both physical and chemical properties and can be influenced by the 
composition or volume of the casing, screen, and annular fill materials. The casing and screen can also 
attenuate certain log responses and, therefore, may not match directly with the logged lithology. In 
addition, differences in depths may occur in soil intervals drilled by air rotary method due to lag or 
differential time in cutting coming up the borehole. 
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5.4 Subsurface Conditions 
 
Lithologic information obtained from ARCH and sonic drilling was used to create boring logs. The sonic 
coring data obtained in the source area data gap wells were used to provide higher lithologic resolution by 
continuously coring (sonic coring) as opposed to collecting soil samples every 5 ft from disturbed cuttings 
(ARCH drilling).  
 
Boring logs obtained from this investigation and the Source Zone Characterization Report (Kirtland AFB, 
2021) were used to construct cross sections of the subsurface lithology in the area south of Ridgecrest 
Boulevard (Figures 5-2, 5-3, and 5-4). The borings used to create the cross sections were selected to 
maintain consistency between sampling methods and the geologists who performed the lithologic logging. 
Cross sections using these data as well as data from previous investigations will be created to describe the 
nature and extent of subsurface contaminants (including LNAPL) in the Phase II RCRA Facility 
Investigation (RFI) Report. 
 
Based on the boring logs (Appendix D) and cross sections (Figures 5-2, 5-3, and 5-4), the lithology in 
KAFB-106S10 and KAFB-106V3 was dominated by lower permeability units (silt and clay) interbedded 
with lesser amounts of higher permeability units (sand) from ground surface to 160 ft bgs. Below 160 ft 
bgs, fine to coarse gravelly sand dominated to a depth of approximately 270 ft bgs in KAFB-106V3 and 
240 ft bgs in KAFB-106S10. Interbedded silts, clays, and sands were observed in KAFB-106S10 to a 
depth of approximately 274 ft bgs. The soils observed in KAFB-106V3 and KAFB-106S10 were 
generally consistent with previously recorded site lithology. 
 
An upper clay unit was observed at a depth of 255–256 ft bgs in KAFB-106V3 and at a depth of 
250 -254 ft bgs in KAFB-106S10. The lower clay was observed in both wells at depths of 270.5 and 
274 ft bgs in KAFB-106V3 and KAFB-106S10, respectively. The bottom of the lower clay unit was 
observed at approximately 280.5 ft bgs in both borings. This clay was classified in the field as very stiff to 
hard and contained no silt fraction. Below 300 ft bgs, a fine to coarse gravelly sand dominated with minor 
interbedding (<10 ft) of lower permeability material to the total depth of drilling (517 ft bgs at 
KAFB-106S10). Due to the presence of this clay in KAFB-106V3, NMED required the sampling and 
installation of KAFB-106S10. 
 
The general lithology in the source area consists of silt and clay units with interbedded sandy units 
present to a depth of approximately 160 ft bgs. Below 160 ft bgs, fine to coarse gravelly sand is generally 
present to a depth of approximately 250 ft bgs. The stratigraphy from 250 to 270 ft bgs consists of 
interbedded silt, clay, and sands. Based on the cross sections (Figures 5-2, 5-3, and 5-4), the thickness of 
this clay unit varies at each borehole. This clay unit ultimately pinched out completely to the north (e.g., 
absent at KAFB-106S4 and KAFB-106S5). The lithology below the clay layer generally consists of 
interbedded sands, clayey sands, and silty sands. 
 
The lithology observed in the data gap and extraction performance wells was generally consistent with 
monitoring wells located near these wells (Appendix D). 
 
5.5 Monitoring Well Construction and Boring Abandonment 
 
Following advancement of the borehole to total depth, proposed well completion diagrams were 
submitted to NMED for approval and nested monitoring wells were installed in the boreholes. The GWM 
wells included one well with a screen interval that intersected the current water table and a contingency 
well located above the water table. Both wells were co-located within the same borehole. The 
contingency well was installed to function in the future with anticipated rising groundwater elevations. 
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The GWM wells were designed and constructed to allow these wells to be actively pumped. The 
following describes how wells were constructed and how boreholes were abandoned.  
 
5.5.1 Soil Vapor Monitoring Well KAFB-106V3 
 
Once the lower clay layer was encountered, the borehole for KAFB-106V3 was terminated at 300 ft bgs 
as requested by NMED. The borehole was completed as a nested SVM well with three individual SVMPs 
with screen intervals at 267-272, 13-15, and 5-7 ft bgs. The deeper well screen (267 ft bgs) was 
constructed to intersect the upper portion of the clay found at 270 ft bgs. 
 
The bottom portion of the borehole was backfilled with natural slough from 285 to 300 ft bgs, 10/20 silica 
sand from 281.1 to 285 ft bgs, and bentonite chips from 272 to 281.1 ft bgs (Appendix D). The lower 
SVMP (KAFB-106V3-272) was constructed with a 5-ft long, 3-in. ID Schedule 80 PVC 0.010 slot well 
screen. This well screen was installed from 267 to 272 ft bgs with a 2-ft long 3-in ID Schedule 80 PVC 
well sump below the well screen from 272 to 274 ft bgs. The sand pack for the screen consisted of 10/20 
silica sand from 262.7 to 273 ft bgs. 
 
A lower seal of hydrated bentonite chips was placed within the borehole annulus from 235.2 to 262.7 ft 
bgs. A seal of high-solids bentonite grout was placed from 27.8 to 235.2 ft bgs. Additional hydrated 
bentonite chips were placed from 17 to 27.8 ft bgs.  
 
Two additional soil vapor points were installed within the upper 15 ft of the ground surface to monitor for 
the presence of shallow soil vapors. Both shallow SVMPs were constructed with a 2-ft long, 0.75-in. ID 
Schedule 80 PVC 0.010 slot screens with no sump. KAFB-106V3-15 (the “-15” indicates the depth of the 
bottom of the screen) was screened from 13 to 15 ft bgs, and KAFB-106V3-7 was screened from 5 to 7 ft 
bgs. Sand packs for each screen consisted of 10/20 silica sand placed from 12 to 17 and from 4 to 9.1 ft 
bgs, respectively. A hydrated bentonite chip seal was placed between the two screens from 9.1 to 12 ft 
bgs. A surface seal was installed that consisted of hydrated bentonite chips placed from 2 to 4 ft bgs and 
neat cement placed from 2 ft bgs to ground surface.  
 
KAFB-106V3 was completed with an aboveground surface completion consisting of a 12-in. diameter 
steel surface casing placed to approximately 3 ft above ground surface to protect the inner well casings. 
The aboveground well completion was placed within a 4-ft by 4-ft by 4-in. thick concrete pad with four 
protective steel bollards installed at the corners of the pad. Well construction details for KAFB-106V3 are 
presented in Table 5-4 and a well construction diagram is presented in Appendix D. 
 
5.5.2 Source Area Data Gap Well KAFB-106S10 
 
Source area data gap well KAFB-106S10 was completed as a nested monitoring well including a lower 
water table well and a higher contingency well. The total depth of the borehole was 517 ft bgs. 
 
The bottom portion of the borehole was backfilled with natural slough and 10/20 silica sand from 485 to 
517 ft bgs (Appendix D). Both the lower (water table) and contingency wells were constructed using 
4.0-in. ID Schedule 80 PVC casing. The water table well was installed with a 40-ft long, 4.0-in. ID 
Schedule 80 PVC 0.010 machine slot well screen. The screen was placed with approximately 15 ft of 
screen below the groundwater table. The contingency well was completed with a 25-ft long, 4.0-in. ID 
Schedule 80 PVC 0.010 machine slot well screen. Both wells were installed with a 2-ft long sump below 
the screen. 
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Following placement of the well casings, a 10/20 silica sand filter pack was placed in the borehole 
annulus from 485 ft bgs to approximately 2 ft above the deep well screen (440.8 ft bgs). A 5-ft thick 
hydrated bentonite chip seal was placed above the sand pack from 440.8 to 436.2 ft bgs. A 10/20 silica 
sand filter pack was placed within the borehole annulus from the top of the hydrated bentonite chip seal 
(436.2 ft bgs) to approximately 2 ft above the contingency well screen (405.5 ft bgs). Approximately 30 ft 
of bentonite chips was placed within the borehole annulus above the upper silica sand filter pack from 
405.5 to 373.6 ft bgs. The bentonite chip seal was hydrated in lifts using a potable water source. 
 
A high-solids bentonite grout was placed in the annulus that extended from the upper bentonite chip seal 
to approximately 20 ft bgs. A neat cement surface seal was installed above the grout seal and extended 
vertically up the borehole annulus to ground surface. 
 
KAFB-106S10 was completed with an aboveground surface completion consisting of a 12-in. diameter 
steel surface casing placed to approximately 3 ft above ground surface to protect the inner well casings. 
The aboveground well completion was placed within a 4-ft by 4-ft by 4-in. thick concrete pad with four 
protective steel bollards installed at the corners of the pad. Well construction details for KAFB-106S10 
are presented in Table 5-5 and a well construction diagram is presented in Appendix D. 
 
5.5.3 Groundwater Monitoring Data Gap Wells KAFB-106248 to KAFB-106251 
 
The GWM data gap wells were constructed as nested monitoring wells consisting of a lower water table 
well and a higher contingency well. Both nested monitoring wells were constructed using 4.0 ID Schedule 
80 PVC casing. The water table wells were installed with a 40-ft long, 4.0-in. ID Schedule 80 PVC 0.010 
machine slot well screen. The screen was placed with approximately 15 ft of screen below the 
groundwater table. The contingency wells were completed with a 25-ft long, 4.0-in. ID PVC 0.010 
machine slot well screen. The wells were installed with a 2-ft long sump below the screen. Well 
construction details for GWM wells are presented in Table 5-5 and Appendix D.  
 
Following placement of the well casings, a 10/20 silica sand filter pack was placed in the borehole 
annulus from the bottom of the borehole to approximately 2 ft above the deep well screen. A 5-ft thick 
hydrated bentonite chip seal was placed above the sand pack. Additional 10/20 silica sand was placed 
within the borehole annulus from the bottom of the contingency well to approximately 2 ft above the well 
screen. Approximately 30 ft of bentonite chips was placed within the borehole annulus above the upper 
silica sand filter pack. The bentonite chip seal was hydrated in lifts using a potable water source. 
 
A high-solids bentonite grout was placed in the annulus that extended from the upper bentonite chip seal 
to approximately 18–28 ft bgs. A neat cement surface seal was installed over the grout seal and extended 
vertically up the well annulus to approximately 1 ft bgs. Appendix D provides the well construction 
diagrams for each well for the specific depths of the annular material placement. 
 
Wells KAFB-106249 and KAFB-106250 were each completed with a flush-mounted surface completion 
with an 18-in. diameter well vault surrounded by a 3-ft by 3-ft by 4-in. thick concrete pad at the ground 
surface. Well pads were sloped to direct rainwater away from the well. Wells KAFB-106248 and 
KAFB-106251 were completed with aboveground surface completions, each consisting of a 12-in. 
diameter steel surface casing placed to approximately 3 ft above ground surface to protect the inner well 
casings. Each aboveground well completion was placed within a 4-ft by 4-ft by 4-in. thick concrete pad 
with four protective steel bollards installed at the corners of the pad.  
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5.5.4 Extraction Assessment Well KAFB-106252 
 
The extraction assessment well KAFB-106252 was completed as a nested monitoring well including a 
lower water table well and a higher contingency well, and an additional piezometer was placed below the 
water table well in the deep gravels to monitor head data in that interval. The total depth of the borehole 
was 538 ft bgs. 
 
The bottom portion of the borehole was backfilled with 10/20 silica sand from 538 to 525 ft bgs 
(Appendix D). The piezometer was installed with a 2-in. ID Schedule 80 PVC 0.010-in. machine-slot well 
screen from 515 to 525 ft bgs. The remainder of the piezometer was constructed with 2-in. ID Schedule 
80 PVC blank casing. A 10/20 silica sand filter pack was placed in the borehole annulus from 525 ft bgs 
of the borehole to 509.9 ft bgs. A hydrated bentonite pellet seal was placed above the filter pack from 
504.8 to 509.9 ft bgs.  
 
Both the lower and contingency well screens were constructed using 4.0-in. ID Schedule 80 PVC blank 
casing. The water table well was installed with a 40-ft long, 4.0-in. ID Schedule 80 PVC 0.010 machine 
slot well screen. The screen was placed with approximately 15 ft of screen below the groundwater table. 
The contingency well was completed with a 25-ft long, 4.0-in. ID PVC 0.010 machine slot well screen. 
Both wells were installed with a 2-ft long sump below the screen. 
 
Following placement of the well casings, a 10/20 silica sand filter pack was placed in the borehole 
annulus from the top of the lower bentonite seal to approximately 2 ft above the water table screen. A 5-ft 
thick hydrated bentonite chip seal was placed above the sand pack of the water table screen. Additional 
10/20 silica sand was placed within the borehole annulus from the top of the hydrated bentonite chip seal 
to approximately 2 ft above the contingency well screen. Approximately 30 ft of bentonite chips was 
placed within the borehole annulus above the upper silica sand filter pack. The bentonite chip seal was 
hydrated in lifts using a potable water source. 
 
A high-solids bentonite grout was placed in the annulus that extended from the upper bentonite chip seal 
to approximately 34 ft bgs. Hydrated bentonite chips were placed from approximately 28 to 34 ft bgs. 
A neat cement surface seal was installed above the grout seal and extended vertically up the borehole 
annulus to ground surface. 
 
The well was completed with a flush-mounted surface completion with an 18-in. diameter well vault 
surrounded by a 3-ft by 3-ft by 4-in. thick concrete pad at the ground surface. The well pad was sloped to 
direct rainwater away from the well. Well construction details for KAFB-106252 are presented in 
Table 5-5. 
 
5.5.5 Original KAFB-106251 Borehole Abandonment 
 
The original borehole for well KAFB-106251 was advanced in a similar manner to the previous 
boreholes. The borehole was drilled with ARCH and a 13-3/8-in. diameter casing string was advanced to 
a depth of 200 ft bgs. Following placement of the 13-3/8-in. diameter casing string, an 11-¾ -in. diameter 
casing string was telescoped to depth and advanced.  
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During advancement of the 11-¾-in. diameter casing string, the driller experienced significant tightening 
of the borehole at depths between approximately 380 and 395 ft bgs. At a depth of 395 ft bgs, the decision 
was made to switch from a tri-cone bit to an under-reamer bit to slightly increase the diameter of the 
borehole and reduce friction on the drive casing. Drilling proceeded to a depth of 435 ft bgs with the 
under-reamer bit. However, while using the under-reamer bit, the borehole was still tight against the drill 
casing. Casing jacks were employed to pull the inner casing back above the tight zone. After removing 
90 ft of casing, a break occurred downhole. An attempt to free the stuck casing using the under-reamer bit 
resulted in the bit itself becoming lodged inside the casing. Attempts to remove the lodged casing, bottom 
hole assembly, and lower portion of the drill string were unsuccessful.  
 
The decision was made to abandon the borehole and stuck tools. As groundwater had not yet been 
reached, no plugging plan was required by NMOSE (NMOSE, 2020a). Tools abandoned in the borehole 
included: 75 ft of 11-¾-in. diameter drive casing, 120 ft of 4-in. diameter drill rods, one 10 ft-long drill 
collar, one 1.5 ft-long bit sub, one 5.65-in. diameter stabilizer, one 4.15 ft-long hammer body and one 
1.75 ft-long under-reamer bit. 
 
Upon removal of all free tools, the bottom of the borehole was tagged at a depth of 102 ft. Sixty bags of 
bentonite chips were added to the borehole, and the bottom of the borehole was tagged at a depth of 96 ft. 
After consultation with NMOSE (NMOSE, 2020a), 575 gallons of bentonite grout was emplaced via 
tremie in three increments to a depth of 20 ft bgs. An additional seven bags of bentonite chips were added 
to the borehole, and the bottom of the borehole was tagged at a depth of 15 ft bgs. Approximately 
120 gallons of Portland cement was added to the borehole to a depth of 2 ft bgs and allowed to cure 
overnight. The following morning, the borehole was topped off to surface with concrete and drilling 
commenced on the adjacent location. 
 
The final location for KAFB-106251 was moved approximately 20 ft to the northwest of the abandoned 
borehole and is shown on Figure 1-2. Drilling proceeded at the new location under the existing WR-07 
permit for RG-1579 POD 387 approved by NMOSE on October 14, 2020 (NMOSE 2020b).   
 
5.5.6 Monitoring Well Survey 
 
In accordance with the Work Plan (Kirtland AFB, 2020a), a registered New Mexico professional land 
surveyor surveyed the horizontal and vertical coordinates of the top of each monitoring well casing and 
the ground surface elevation. Horizontal coordinates were measured relative to the New Mexico State 
Plane Coordinate System, Central Zone, North American Datum of 1983. Horizontal positions were 
measured to the nearest 0.1 ft, and vertical elevations were measured to the nearest 0.01 ft. Monitoring 
well survey data are provided in Appendix J. 
 
5.6 Monitoring Well Development 
 
After well construction was completed, the GWM wells were developed in accordance with the Work 
Plan (Kirtland AFB, 2020a). Well development records and development completion dates are provided 
in Appendix K. Well development was initiated no sooner than 48 hours from setting well seals. Well 
development was performed as follows: 
 

 Initial development consisted of swabbing and bailing until little, or no sediment entered the well. 
The well screen was swabbed using a swabbing tool to remove fines from the filter pack and 
adjacent formation. A bailer fitted with a toggle valve was lowered into the well and used to 
gently surge the screen interval to remove any sand, silt, and debris accumulated in the well bore. 
When the bailer was brought to the surface, an Imhoff cone was used to collect water from the 
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first bailer run to evaluate the amount of silt and sediment in the water. This process was repeated 
after each cycle of surging development. Wells were bailed until the discharge water contained 
less than 2 milliliters of sediment per 1 liter of water, as measured using an Imhoff cone. 
 

 The site geologist monitored field parameters including pH, temperature, turbidity, and specific 
conductance and recorded the results and other pertinent information on the Well Development 
Record Form (Appendix K). 
 

 Following swabbing and bailing, the wells were pumped to reduce turbidity to less than 
10 nephelometric turbidity units. Additional water was pumped from each well to remove the 
same amount of water that was introduced during drilling. A summary of the water introduced 
and removed is provided on Table 5-6.  
 

 At the completion of well development, a sample of the water was collected and photographed to 
document the water quality. Photographs of the final water development water are provided in 
Appendix K. 

 
Development water was contained in 55-gallon steel drums with water-tight lids and transferred to the EA 
IDW yard located on Kirtland AFB for waste management (Appendix G).  
 
5.7 Groundwater Conditions 
 
The depth to water at the time of drilling for the six monitoring wells installed during this investigation 
ranged from 440.62 ft bgs (KAFB-106248) to 474.95 ft bgs (KAFB-106249). Water was added to KAFB-
106248 during drilling to control flowing sands that raised the water elevation in this well. Due to this, 
the depth to water in KAFB-106019, located to the west of KAFB-106248, was used for the design of the 
well. Following well development, the depth to water ranged from 452 ft bgs (KAFB-106252) to 
480.46 ft bgs (KAFB-106248). The initial depths to water and the depths to water measured during May 
2021 are provided on Table 5-7. These monitoring wells are screened in the regional water table. The 
gradient and groundwater flow direction are discussed in Section 2.3 Site Hydrogeology. 
 
Initial groundwater samples were collected using the low-flow sampling method in accordance with the 
approved Work Plan (Kirtland AFB, 2020a) and the field methods discussed in Appendix B. Wells 
KAFB-106248, KAFB-106252, and KAFB-106S10 were collected using a portable downhole pumping 
system. Wells KAFB-106249 to KAFB-106251 were sampled using dedicated pneumatic bladder pump 
systems. Groundwater purge and sample collection logs are provided in Appendix L. Groundwater 
samples were shipped under chain-of-custody documentation via overnight delivery to Eurofins 
TestAmerica in Lancaster, Pennsylvania. The samples were analyzed for TPH-DRO and TPH-GRO by 
EPA Method 8015M, EDB by EPA Method 8011, VOCs by EPA Method 8260C, dissolved and total 
metals by EPA Methods 6010C/6020A, anions by Method E300a, nitrate/nitrite nitrogen by Method 
E353.2, and alkalinity by Method SM2320B. 
 
5.8 Soil Vapor Conditions 
 
SVM was performed in accordance with Part 6.5.16 of the RCRA Permit. Three SVMP field samples and 
one field duplicate were collected using certified clean pre-evacuated Summa® canisters fitted with a 
specialized pneumatic connector to allow only the vapor from the SVMP to enter the canister. After 
collecting each SVMP sample, the canister was placed in protective packaging and shipped to 
ALS Environmental in Simi Valley, California under chain-of-custody documentation. The samples were 
analyzed for VOCs by EPA Method TO-15. The sample collection methodology is described in 
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Appendix B. Purge data were recorded on purge logs that are presented in Appendix M. Horiba 
calibration and sample system leak tests were performed and documented on calibration logs and are also 
provided in Appendix M. Significant differences between the pre-purge and post-purge static pressure 
readings were not observed at any of the KAFB-106V3 sample ports. This indicates stable sampling 
conditions.  
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6. SITE CONTAMINATION 
 
Contaminant data obtained during this investigation from field screening included PID and UV screening 
data. Soil, soil vapor, and groundwater laboratory analytical data were also obtained during this 
investigation. The following summarizes the field screening and laboratory analytical results. 
 
6.1 Source Area Soil Sampling 
 
A discussion of soil sampling is provided in Section 5.2.1 and in Field Methods in Appendix B.  
During ARCH drilling, soil cuttings were field screened every 10 ft and soil core collected during sonic 
drilling soil was field screened every 5 ft. Field screening was completed with a PID. Soil samples were 
collected every 10 ft of each cored interval. A total of 42 soil samples were collected from KAFB-106V3 
and KAFB-106S10 and submitted for laboratory analysis of VOCs by EPA Method 8260B/C and TPH-
GRO/DRO/motor oil range by EPA Method 8015D. EDB was analyzed as part of the EPA Method 
8260B/C VOC analysis but was not analyzed by EPA Method 8011. As a result, the DLs provided by 
EPA Method 8260B/C are higher than those that would have been provided by EPA Method 8011.   
 
6.2 Source Area Soil Sampling Laboratory Analytical Results 
 
Analytical data for organic compounds are presented on Figures 6-1 and 6-2 and provided in Table 5-3. 
For the purposes of this report, only results for the primary contaminants of potential concern, BTEX, and 
TPH are discussed. The Data Quality Evaluation Report for the soil laboratory analysis is included as 
Appendix N-1. Level 2 laboratory analytical reports and a searchable and sortable file containing the 
analytical results in Microsoft Excel format are included in Appendix N-2. The Level 4 laboratory 
analytical reports are maintained by the U.S. Air Force and are available for NMED review upon request. 
To simplify the understanding of contaminant concentrations in the vadose and saturated zones, the data 
are presented separately for each zone below.  
 
6.2.1 Source Area Vadose Zone Summary 
 
The vadose zone extends from ground surface to the water table (approximately 472 ft bgs). The 
following summarizes the detected laboratory TPH and VOC concentration ranges in the vadose zone 
(KAFB-106V3 and KAFB-106S10) by constituent (not including non-detected constituents): 
 

 There were 16 TPH-GRO detections in the vadose zone. Detected concentrations ranged from a 
low of 1.2J mg/kg (KAFB-106S10 at 240 ft bgs) to a high of 100 mg/kg (KAFB-106S10 at 470 ft 
bgs). 

 
 There were nine TPH-DRO detections in the vadose zone. Detected concentrations ranged from a 

low of 3.6J mg/kg (KAFB-106V3 at 230 ft bgs) to a high of 35 mg/kg (KAFB-106S10 at 470 ft 
bgs). 

 
 There were three TPH-motor oil detections in the vadose zone. Detected concentrations ranged 

from a low of 7.6J mg/kg (KAFB-106S10 at 415 ft bgs) to a high of 21J mg/kg (KAFB-106S10 at 
400 ft bgs). 

 
 There were seven EDB detections in the vadose zone. Detected concentrations ranged from a low 

of 0.0016J mg/kg (KAFB-106S10 at 245 ft bgs) to a high of 0.04J mg/kg (KAFB-106V3 at 271 ft 
bgs). 
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 There were 19 benzene detections in the vadose zone. Detected concentrations ranged from a low 

of 0.00056J mg/kg (KAFB-106S10 at 281 ft bgs) to a high of 1.6 mg/kg (KAFB-106S10 at 480 ft 
bgs). 

 
 There were 30 toluene detections in the vadose zone. Detected concentrations ranged from a low 

of 0.00025J mg/kg (KAFB-106S10 at 350 ft bgs) to a high of 0.89 mg/kg (KAFB-106V3 at 271 ft 
bgs). 

 
 There were 17 ethylbenzene detections in the vadose zone. Detected concentrations ranged from a 

low of 0.00034J mg/kg (KAFB-106V3 at 260 ft bgs) to a high of 0.15 mg/kg (KAFB-106S10 at 
420 ft bgs).  

 
 There were 20 total xylenes (sum of m-, p-, and 0-xylenes) detections in the vadose zone. 

Detected concentrations ranged from a low of 0.00042J mg/kg (KAFB-106S10 at 370 ft bgs) to a 
high of 0.75 mg/kg (KAFB-106S10 at 420 ft bgs). 

 
The highest benzene concentration in the vadose zone was observed in KAFB-106S10 (Figure 6-1 and 
Table 5-3) at a depth of 480 ft bgs. The highest total BTEX and TPH concentrations were also found in 
KAFB-106S10 at a depth of 470 ft bgs, just above the water table (Figures 6-1, 6-2, and Table 5-3).  
 
6.2.2 Source Area Saturated Zone Summary 
 
The following summarizes the detected laboratory TPH and VOC concentration ranges in the saturated 
zone below the water table located at approximately 472 ft bgs by constituent (not including non-detected 
constituents). There were no detections of EDB within the saturated zone. The detected results are from 
KAFB-106S10 (KAFB-106V3 was not advanced to the water table): 
 

 There were three TPH-GRO detections in the saturated zone. Detected concentrations ranged 
from a low of 1.7J mg/kg at 500 ft bgs to a high of 73J mg/kg at 480 ft bgs.  

 
 There were two TPH-DRO detections and no TPH-motor oil detections in the saturated zone. 

Detected concentrations of TPH-DRO ranged from a low of 20 mg/kg at 480 ft bgs to a high of 
31 mg/kg at 490 ft bgs.  
 

 There were two benzene detections in the saturated zone. Detected concentrations ranged from a 
low of 0.11 mg/kg at 490 ft bgs to a high of 1.6 mg/kg at 490 ft bgs.  

 
 There were five toluene detections in the saturated zone. Detected concentrations ranged from a 

low of 0.00041J mg/kg at 510 and 517 ft bgs to a high of 4.5 mg/kg at 480 ft bgs.  
 

 There were two ethylbenzene detections in the saturated zone. Detected concentrations ranged 
from a low of 0.043J mg/kg at 490 ft bgs to a high of 0.16J mg/kg at 480 ft bgs.  

 
 There were three total xylenes (sum of m-, p-, and o-xylenes) detections in the saturated zone. 

Detected total xylenes concentrations ranged from a low of 0.00043J mg/kg 500 ft bgs to a high 
of 2.86 mg/kg at 480 ft bgs.  
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The highest benzene, total BTEX, and TPH concentration in the saturated zone was observed in KAFB-
106S10 at a depth of 480 ft bgs (Figures 6-1 and 6-2, Table 5-3). None of the detected soil concentrations 
exceeded the project screening levels. 
 
6.2.3 Source Area Soil Laboratory Analytical Data Review and Usability 
 
Chemical analytical data for the source area soil samples underwent EPA Stage 3 data validation on 100% 
of the sample data by a third-party subcontractor, Environmental Data Services, Inc., Florida. The 
following quality control criteria were included in the EPA Stage 3 validation per the Quality Assurance 
Project Plan, as applicable to the analytical method to evaluate precision, accuracy, representativeness, 
comparability, completeness, and sensitivity for the data set: 
 

 Sample preservation and extraction and analysis holding times 
 Laboratory method blank contamination 
 Surrogate spike and internal standard recoveries  
 Laboratory control sample and duplicate recoveries 
 Matrix spike and matrix spike duplicate recoveries 
 Initial and continuing calibrations 
 Trip, and rinse blank results 
 Field duplicate sample precision 

  
Data quality exceedances that resulted in data qualification during validation include: (1) blank 
contamination for one VOC (acetone), (2) surrogate recoveries for VOCs and TPH-GRO above the 
control limit, (3) matrix spike recovery exceedances for VOCs and TPH-GRO, and (4) calibration criteria 
exceedance for VOCs. Data were qualified as estimated detect (J), estimated non-detect (UJ), and non-
detect (U). Estimated sample data are usable to achieve project objectives. The 95% technical 
completeness goal was achieved for all analytical methods for the source area coring sampling event. 
Data are determined to be usable to achieve the project data quality objectives as qualified based on 
validation. Details regarding the analytical data validation and data usability are provided in 
Appendix N-1 – Data Quality Evaluation Report.  
  
6.3 Source Area Soil Vapor Chemical Analytical Results 
 
The initial SVM event at KAFB-106V3 was performed on April 20, 2021. The results from this initial 
monitoring event will also be used in the Q2 2021 semiannual SVM discussion. Table 6-1 summarizes the 
soil vapor results.  
 
The Data Quality Evaluation Report for the soil vapor data is provided in Appendix N-1. The Level 2 
analytical reports and a searchable and a sortable file containing the analytical results in Microsoft Excel 
format of the soil vapor data are provided in Appendix N-3.  
 
6.3.1 Soil Vapor Laboratory Analytical Results 
 
Using the Horiba, subsurface hydrocarbon concentrations were recorded at 8 ppmv within KAFB-106V3-
007, 16 ppmv within KAFB-106V3-015, and 6 ppmv within KAFB-106V3-272. Subsurface oxygen 
concentrations were recorded at 19.97% within KAFB-106V3-007, 19.07% within KAFB-106V3-015, 
and 21.11% within KAFB-106V3-272. Subsurface carbon dioxide concentrations were recorded at 0.30% 
within KAFB-106V3-007, 1.04% within KAFB-106V3-015, and 0.04% within KAFB-106V3-272. 
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Soil vapor concentrations of EDB and benzene exceeding the residential VISLs (1.2 micrograms per 
cubic meter [g/m3] for EDB and 120 g/m3 for benzene) were observed in each of the well screens 
during this first sampling event. Concentrations of EDB were 6.8, 12, and 17 g/m3 in well screens at 7, 
15, and 272 ft bgs, respectively. Concentrations of benzene were 260, 160, and 200 g/m3 in well screens 
at 7, 15, and 272 ft bgs, respectively. No other soil vapor concentrations exceeded the residential VISL. 
Soil vapor analytical results are provided in Table 6-1. 
 
Since this SVM location is located on-Base within the BFF, soil vapor concentrations were also compared 
to the industrial VISLs. Benzene concentrations were below the industrial VISL of 588 µg/m3 and the 
EDB concertation at 7 ft bgs was below the industrial VISL of 7.65 µg/m3.  
 
VISLs are intended to be screened against soil vapor samples collected from below building foundations 
(sub slab samples). Screening VISLs to the concentrations measured in the shallow (7 and 15 ft bgs) 
SVMPs is more applicable to the intended use of VISLS, than screening for the deeper SVMP located at 
272 ft bgs. It is likely that the elevated concentrations observed in the shallow SVMPs are due to 
subsurface vapor disturbance caused by the air rotary drilling used to install the SVM well. These points 
will continue to be sampled during the regular semi-annual monitoring events.  
 
6.3.2 Soil Vapor Laboratory Analytical Data Review and Usability 
 
Environmental Data Services, Inc. performed EPA Stage 3 data validation on 100% of the soil vapor 
analytical data. Analytical results were qualified as estimated detect “J” and estimated non-detect data 
“UJ” based on exceedance of data quality indicator criteria for (1) laboratory control sample recovery 
above the control limit for ethyl acetate, and (2) field duplicate relative percent difference above 50% for 
two VOCs. The 95% technical completeness goal was achieved for the data gap well installation soil 
vapor sample data. Data are usable to achieve the project data quality objectives as qualified based on 
validation.    
 
In addition, the EDB LOQ for three soil vapor samples and a field duplicate exceeded the project 
screening level (VISL) due to the elevated EDB sample concentrations requiring dilution during 
analysis. As per the analytical method, when samples require dilution to bring target analytes within the 
instrument calibration range, all analyte reporting limits become elevated in the sample. 
 
6.4 Groundwater Sampling 
 
Initial groundwater samples were collected from each GWM well following well development and 
submitted for laboratory analysis for the constituents specified in the approved Work Plan (Kirtland AFB, 
2020a). Three groundwater samples, one field duplicate, and equipment rinse and trip blanks were 
collected in association with the sampling.    
 
The Data Quality Evaluation Report for the groundwater analytical results is provided in Appendix N-1. 
The initial groundwater sampling analytical results for TPH, BTEX, EDB, dissolved iron, and dissolved 
manganese for each of the newly installed wells are presented below (only detected analytes are reported) 
and shown in Table 6-2. Level 2 laboratory reports for the initial sampling event and a searchable and 
sortable file containing the analytical results in Microsoft Excel format are provided in Appendix N-4.  
 
6.4.1 Groundwater Laboratory Analytical Results 
 
A map showing the EDB concentrations of the newly installed wells in relation to the fourth quarter (Q4) 
2020 EDB plume is presented on Figure 6-3. A map showing the BTEX and TPH concentrations of the 
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newly installed wells in relation to the Q4 2020 benzene plume is presented on Figure 6-4. A summary of 
the detected EDB, TPH, and VOC concentrations above the project screening level is presented below: 
 

 A concentration of EDB above the project screening level of 0.05 g/L was observed in well 
KAFB-106S10 (15 micrograms per liter [µg/L]).  
 

 TPH-GRO concentrations above the project screening level of 550 g/L were observed in KAFB-
106S10 (61,000 µg/L) and KAFB-106250 (3,900 µg/L).  
 

 TPH-DRO concentrations above the project screening level of 1,300 g/L were observed in 
KAFB-106S10 (23,000 µg/L) and KAFB-106250 (21,000 µg/L).  
 

 TPH ORO concentrations (C28 to C40) above the project screening level of 800 g/L were 
observed in KAFB-106250 (8,200 µg/L).  
 

 Benzene concentrations above the project screening level of 5 g/L were observed in KAFB-
106S10 (8,400 µg/L) and KAFB-106250 (8.1 µg/L).  
 

 A concentration of ethylbenzene above the project screening level of 750 g/L was observed in 
KAFB-106S10 (850 µg/L). 
 

 A concentration of toluene above the project screening level of 1,000 g/L was observed in 
KAFB-106S10 (16,000 µg/L). 
 

 A concentration of total xylenes above the project screening level of 620 g/L was observed in 
KAFB-106S10 (3,800 µg/L).  

 
Of the inorganic constituents sampled, only manganese exceeded the project screening level of 0.2 mg/L 
in wells KAFB-106249 (0.38 mg/L), KAFB-106250 (2.4 mg/L), KAFB-106251 (0.41 mg/L), and 
KAFB-106S10 (0.6 mg/L). No other concentrations of contaminants of potential concern were observed 
to exceed the project screening levels (Table 6-2). 
 
6.4.2 Groundwater Analytical Data Quality and Data Usability 
 
Laboratory deliverables were generated, and a data review was conducted for groundwater data in 
accordance with Parts 6.5.18.2 and 6.5.18.3 of the RCRA Permit (NMED, 2010). The data gap well 
installation groundwater analytical data underwent 100% EPA Stage 2B data validation per the GWM 
requirements. Analytical results were qualified as estimated detect “J” and estimated non-detect data “UJ” 
based on exceedance of data quality indicator criteria for (1) matrix spike recovery for alkalinity, and 
(2) continuing calibration exceedance for VOCs.  The 95% technical completeness goal was achieved for 
the data gap well installation groundwater sample data. Data are usable to achieve the project data quality 
objectives as qualified based on validation.    
 
During the data gap well installation groundwater analyses, 12 detect and non-detect sample results for 
VOCs, EDB, and TPH-GRO were reported with LOQs that exceeded the project screening level. Five 
detections of EDB, benzene, TPH-GRO, and 1,2,3-trichloropropane above the project screening level 
exhibited elevated LOQs as a result of the high concentration of these analytes in the samples and, 
therefore, required sample dilution during analysis. Elevated concentrations of target analytes in a sample 
resulted in sample dilution during analysis to meet DoD QSM and EPA analytical method criteria. When 
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samples require dilution, all analyte reporting limits become elevated by the amount of the dilution; thus 
resulting in the exceedances. Data validation guidelines determine these data to be usable and achieve 
project data quality objectives.   
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7. SUMMARY AND CONCLUSIONS 
 
This report documents activities performed to provide additional data for the characterization and 
identification of contaminant migration pathways beneath the source area and to address data gaps in the 
GWM well network. Wells installed included source area data gap wells, GWM data gap wells, and an 
extraction assessment well. Source area data gap wells were installed for two purposes. The first was to 
look for a gap in the clay layer located between 250 and 300 ft bgs. The second was to further assess the 
lithology and contaminant concentrations in the source area. GWM data gap wells were installed to 
provide groundwater analytical data at the water table as groundwater elevations continue to rise. The 
extraction assessment well was installed to assess the performance of extraction well KAFB-106234 for 
semiannual plume capture evaluation of the EDB plume north of Ridgecrest. 
 
The source area data gap wells included one GWM well (KAFB-106S10) and one SVM well (KAFB-
106V3). The data gap wells included four GWM wells (KAFB-106249 to KAFB-106251) located south 
and east of the source area plume (Figure 1-2). The extraction assessment well (KAFB-106252) was 
located southwest of extraction well (KAFB-106234).  
 
In general, soils observed within the data gap GWM and extraction assessment wells were consistent with 
previous investigations. The soils observed in KAFB-106V3 and KAFB-106S10 were also generally 
consistent with previously recorded site lithology observed in the source area. From the ground surface to 
160 ft bgs, the lithology in KAFB-106S10 and KAFB-106V3 was dominated by lower permeability units 
(silt and clay) interbedded with lesser amounts of higher permeability units (sand). Below 160 ft bgs, fine 
to coarse gravelly sand dominated to a depth of approximately 240–270 ft bgs. Induction, Gamma Ray, 
and Neutron geophysical logs were run in wells KAFB-106S10 and KAFB-106V3 following their 
installation. The Gamma Ray and Neutron logs generally confirmed the well annular depths. The 
Induction logs generally confirmed the lithology and lithologic contact depths. 
 
An upper clay unit was observed at a depth of 255–256 ft bgs in KAFB-106V3 and at a depth of 250–254 
ft bgs in KAFB-106S10. The lower clay was observed in both wells at depths of 270.5 and 274 ft bgs in 
KAFB-106V3 and KAFB-106S10, respectively. The bottom of the lower clay unit was observed at 
approximately 280.5 ft bgs in both borings. This clay was classified in the field as very stiff to hard and 
contained no silt fraction. Below 300 ft bgs, a fine to coarse gravelly sand dominated with minor 
interbedding (<10 ft) of lower permeability material to the total depth of drilling (517 ft bgs at 
KAFB-106S10).  
 
The clay unit from 270 to 281 ft bgs that was observed in KAFB-106V3 and KAFB-106S10 appears to be 
generally present across the BFF based on cross sections of the subsurface lithology (Figures 5-2, 5-3, 
and 5-4). The thickness of this clay unit varies at each borehole. This clay unit ultimately pinched out 
completely to the north (e.g., absent at KAFB-106S4 and KAFB-106S5).  
 
PID readings were collected every 10 ft from ARCH-drilled intervals and every 5 ft from the sonic cored 
intervals to the total depth of each borehole. Field screening data obtained from soil samples collected 
from the source area data gap wells were also generally consistent with data collected from previous 
boreholes. Elevated PID readings (greater than 100 ppmv) were observed to be present above and within 
the clay unit found at 270–281 ft bgs in both boreholes. High PID readings (greater than 1,000 ppmv) 
associated with historic water levels were observed in KAFB-106S10 (Table 5-2). In general, the PID 
readings were consistent with other boreholes located within the source area (Figures 5-2 through 5-4). 
Field screening for source area boreholes also included using a UV flashlight to look for the presence of 
LNAPL in soil cores. The UV field screening did not indicate the presence of LNAPL in any of the cores. 
 



SECTION 7 

 

Kirtland AFB BFF October 2021 
Investigation Report for Data Gap Monitoring Well Installation 
KAFB-106248 to KAFB-106252 and KAFB-106S10 
SWMUs ST-106/SS-111 7-2  

Soil samples were collected from sonic-cored intervals every 10 ft of depth to the total depth of the 
borehole. Soil samples submitted for laboratory analysis were analyzed for VOCs by EPA Method 
8260B/C and TPH by EPA Method 8015D. The highest TPH, EDB, benzene, and total BTEX 
concentrations in vadose zone soil samples were observed in KAFB-106S10 (Figures 6-1 and 6-2, 
Table 5-3) as follows:  
 

 TPH (135 mg/kg) at a depth of 470 ft bgs 
 Benzene (0.36 mg/kg) at a depth of 250 ft bgs  
 Total BTEX (1.146 mg/kg) at a depth of 420 ft bgs  

 
The highest EDB concentration (0.04 mg/kg) present in the vadose zone was observed in KAFB-106V3 
at a depth of 271 ft bgs. Concentrations of EDB above the limit of detection were not observed in the 
saturated zone. The highest TPH (93 mg/kg), benzene (1.6 mg/kg), and total BTEX (9.12 mg/kg) 
concentrations in the saturated zone were observed in KAFB-106S10 at a depth of 480 ft bgs (Figures 6-1 
and 6-2, Table 5-3). In general, soil laboratory analytical data were consistent with other boreholes 
located within the source area (Figures 5-2 through 5-4). 
 
A nest of two wells capable of accepting a groundwater pump capable of low-flow sampling was installed 
in each of the GWM borings (KAFB-106S10, KAFB-106249 through KAFB-106252). Well construction 
approvals were received from NMED prior to construction of each well. Each nested well was 
constructed with a lower water table well (constructed with 15 ft of saturated thickness), and a 
contingency well to account for a rise in the water table.  
 
The SVM well (KAFB-106V3) was constructed with a deeper SVMP that intersected the upper portion of 
the clay found at 270 ft bgs. This well also included two shallow SVMPs installed at 7 and 15 ft bgs. 
Soil vapor samples were collected from each screen of KAFB-106V3. Soil vapor concentrations of EDB 
and benzene exceeding the residential VISLs were observed in each of the well screens (Table 6-1). 
Concentrations of EDB were 6.8, 12, and 17 g/m3 in well screens at 7, 15, and 272 ft bgs, respectively. 
Concentrations of benzene were 260, 160, and 200 g/m3 in well screens at 7, 15, and 272 ft bgs, 
respectively. No other soil vapor concentrations exceeded the residential VISL. 
 
Groundwater samples were collected from each of the GWM wells following their installation and 
development. Concentrations of EDB above the project screening level were observed in well KAFB-
106S10 (15 µg/L [Table 6-2]). Benzene concentrations above the project screening level were observed in 
KAFB-106S10 (8,400 µg/L) and KAFB-106250 (8.1 µg/L). Concentrations of ethylbenzene (850 µg/L), 
toluene (16,000 µg/L), and total xylene (3,800 µg/L) above the project screening level were observed in 
well KAFB-106S10. Of the inorganic constituents sampled, only manganese exceeded the project 
screening levels in wells KAFB-106249 (0.38 µg/L), KAFB-106250 (2.4 µg/L), KAFB-106251 (0.41 
µg/L), and KAFB-106S10 (0.6 µg/L). No other concentrations of contaminants of potential concern were 
observed to exceed the project screening levels.  
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8. RECOMMENDATIONS 
 
The data collected during this investigation have provided additional lithologic information in the source 
area and filled data gaps associated with rising groundwater levels. This information, when incorporated 
with existing data collected from other investigations, will be presented in the Phase II RFI. The 
monitoring wells installed as part of this investigation will continue to be monitored quarterly and 
incorporated into the GWM program. Data obtained from this investigation support the following 
recommendations: 
 

 Semiannual SVM and quarterly GWM are ongoing. It is recommended to continue monitoring of 
the subsurface to assess changes in the GWM and SVM well networks. 
 

 The source area lithology, soil vapor, and groundwater data collected from this investigation are 
consistent with data collected from previous investigations. Based on this, the investigation phase 
of this project is coming to an end. 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 RFI 
Report. The Phase II RFI Report will summarize the ending of the investigation phase and 
demonstrate that the nature and extent of contamination is defined to the extent necessary to 
inform the Corrective Measures Evaluation. However, if there are additional data gaps identified 
from routine monitoring data evaluation or from changing site conditions, those additional data 
gaps will be addressed as part of the corrective action process.  
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221221 4.64.6

231231 1.91.9

241241 4.14.1

251251 6.26.2

261261 2.22.2

271271 4.94.9

281281 7.07.0

301301 2.22.2

311311 2.32.3

321321 2.52.5

331331 2.42.4

341341 2.62.6

351351 1.71.7

361361 4.04.0

371371 3.33.3

381381 2.92.9

391391 2.12.1

401401 1.11.1
400400 3.53.5

405405 2.52.5

409409 4.74.7
412412 3.73.7
414414 2.42.4
415415 3.23.2
420420 3.83.8

429429 2.92.9

439439 3.53.5

449449 1.71.7

456456 4.94.9

459459 3.23.2
460460 8.78.7

467467 27.827.8
469469 20.320.3
470470 44.244.2
472472 91.091.0
475475 77.377.3
479479 27.727.7
483483 21.821.8
485485 14.714.7
487487 19421942

491491 19571957
493493 557557
495495 62.762.7
497497 21.021.0

501501 7.57.5
503503 1212
505505 16.916.9

ND ND ND ND ND ND419

50

20

ND ND ND ND ND ND499

475

ND ND NA NA NA NA

105 ND ND NA NA NA NA

278 ND ND NA NA NA NA

338 ND ND ND ND ND ND

404

420

485

495
496

506

ND ND ND ND ND ND

419

474

499

ND ND ND ND ND ND

ND ND NA NA NA NA

160ND ND NA NA NA NA

240

210

ND ND NA NA NA NA

360ND ND NA NA NA NA

424

477

489
492

512

ND ND ND ND ND ND

ND ND NA NA NA NA

360

417

491

506

ND ND NA NA NA NA

ND ND ND 0.00091 J ND ND

490 440 2.1 31 11 31

ND 5.6 J ND 0.00094 J ND ND
ND 4.7 J 0.0006 J 0.0021 J ND ND

467
467-D

ND 5.3 J ND 0.0015 J ND 0.0011 J

ND ND 0.99 0.019 0.0075 0.134

ND ND 0.00054 J 0.00081 J ND ND

ND ND ND 0.28 0.019 0.039
15 21 0.14 0.28 0.1 0.31 J

ND ND ND 0.0012 J ND ND
ND ND ND ND ND ND

459
459-D

ND ND ND ND ND ND

1.8 14 0.085 0.0085 0.0032 J 0.0528

ND ND 0.0011 J 0.015 0.0051 0.0155 J
506-D ND ND 0.00088 J 0.0092 0.002 J 0.0051 J

1800 1400 9.1 110 J 33 J 94 J
ND ND 0.00091 J ND ND 0.0094 J

13 J ND 0.023 J 0.066 J 0.045 J ND
ND 20 0.0061 0.015 ND 0.0179

22 J 35 0.21 J 2 0.87 3.02

ND ND 0.0014 J ND ND 0.0027 J
ND

514
514-D ND 0.0014 J ND ND 0.00281 J

2.9 J ND 0.05 J 0.063 J 0.032 J 0.114 J
7.6 J

510
510-D ND 0.076 J 0.0079 J 0.005 J 0.0086 J
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HORIZONTAL SCALE IN FEET

VERTICAL SCALE IN FEET
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GEOLOGIC FENCE DIAGRAM
B - B'

INVESTIGATION REPORT FOR DATA GAP
MONITORING WELL INSTALLATION

KAFB-106248 TO KAFB-106252 AND KAFB-106S10
BULK FUELS FACILITY

SOLID WASTE MANAGEMENT UNITS ST-106/SS-111
KIRTLAND AIR FORCE BASE, NEW MEXICO
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ACRONYMS
> = GREATER THAN
AMSL - ABOVE MEAN SEA LEVEL
BGS - BELOW GROUND SURFACE
CL - CLAY (LIQUID LIMIT < 50)
FT OR ' - FEET
GC - CLAYEY GRAVEL WITH SAND
GM - SILTY GRAVEL 
GW - WELL GRADED GRAVEL
GW/GC - WELL GRADED GRAVEL WITH CLAY
ML - SILT (LIQUID LIMIT < 50)
NS - NOT SAMPLED
PPMV - PARTS PER MILLION BY VOLUME
SC - CLAYEY SAND 
SM - SILTY SAND
SP - POORLY GRADED SAND
SP/SC - POORLY GRADED SAND WITH CLAY
SP/SM - POORLY GRADED SAND WITH SILT
SW - WELL GRADED SAND
SW/SC - WELL GRADED SAND WITH CLAY
SW/SM - WELL GRADED SAND WITH SILT
USCS - UNIFIED SOIL CLASSIFICATION SYSTEM

NOTE:
DISTANCES BETWEEN BORINGS ARE MEASURED FROM
THE BORING REFERENCE LOCATION.

USCS SOIL CLASSIFICATION

LEGEND

KAFB-106S5-446 WELL
IDENTIFICATION

SCREENED
INTERVAL

GROUNDWATER
ELEVATION AND
DATE MEASURED
GROUND SURFACE

BORING
REFERENCE
LOCATION

11/05/18

NOT LOGGED

SAND (SP, SW, SC, SM, SP/SC,
SP/SM, SW/SC, SW/SM)

CLAY (CL)

GRAVEL (GC, GM, GW, GW/GM)

SILT (ML)

USS Bullhead
Memorial Park

BB

B'B'

KAFB-106S5-446

KAFB-106S3-449

KAFB-106S2-451

KAFB-106S9-447
KAFB-106S4-446

KAFB-106S7-451

KAFB-106S8-451

KAFB-106S1-447
KAFB-106S10-443

KAFB-106V3
KAFB-106V2

KAFB-106V1

KAFB-106250

KAFB-106251-409

ANALYTE
COLOR
GUIDE

SAMPLE
DEPTH

TOLUENE
ETHYLBENZENE
XYLENES

BENZENE
TPH-DRO
TPH-GRO

ND ND ND ND ND ND 102

PID

HIGH PID
(> 1000 PPMV)

1010 0.70.7
19421942

ELEVATED PID
(> 100 PPMV)

132.9132.9

Depth
(ft bgs)
Depth
(ft bgs)

PID
(ppmv)

PID
(ppmv)

02/04/19

02/18/21

CL

CL

ML

ML

SM

ML

CL
ML

ML

SC

SC

SW/SC
SP/SC
SP

SP/SM
SW/SM

SW/SM

SM
SW
SP/SM
SP
SP/SM

SW/SM

ML

ML

CL

CL

GW

GW

SW

SW

SW
SW
SP
SW

SP/SM
SM
SP
SP/SM

SW

CL

SP/SM

SW

SP
SW/SC
SP

GW/GM
GM
GW

SP

SP/SM
SP

SW/SM
SW

SW/SC
SP

SW/SM
SP

SW

GW
SP
SW

GW/GM
CL
ML
CL

SM
SW/SM

CL
SW/SM

CL
SW

SP/SM
SP
SM
SW
GW

SP/SM
SW

SP/SM
SW
CL
ML
CL

GW

SW
SW/SM

SW
SP
SW

SP/SM
SP
ML
SW
GM
SW

ML
SW
SP
ML

GW

CL
GW

GW
SW

SW/SC

GC
SP/SC

SP
SP/SC

CL
SW/SC

SW
SW/SC

CL
SW/SM

SP
SP/SM

CL
SP/SM

SW
SW/SC

SC
SP
SW

SW/SC
CL

SM

SP/SM

SP/SM
SP

SP/SM
SW/SM
SW

CL

CL

SP/SM

ML

ML

ML

ML

ML

SP/SM

CL

ML

CL

SM
SP
SW/SM
SP

SM
ML

SW
SM
SW/SM
SW
SP
SM
SP

SW

SP
SW

SP
SW

SP
SW
SP/SM
SW

SP
SP

SP

SP

SP

SP
SW
SM
SP
SW

SW

SP
SW

SP

CL

SP

SW
SP
SW

SW
SP
SW

SW/SM

SP/SM

SW

SP
SW
SP
SW

SP

SP

GW

SP
SW

SP
SW

SM

SW

SP/SC

CL

SW

SW

CL

CL

CL

CL

ML

SP/SM
SW
SC
SW
SP
SP/SM

SW/SM

ML
CL

CL

CL

SM

SW

CL
ML
CL

ML

CL

GW

ML

ML

GW

CL

CL

CL
SP
CL

ML

ML

ML

ML

CL

GW/GM

SM

ML

ML

ML

CL

SP

CL

CL

CL

ML

CL

SW
SP
SW

SW

SP
SW

SW/SM

SP
SW

SM

SW

SW

SW

SW/SC
SW

SP

SP

SP

SP

SW

SW

SW

SW

GW

GW

SC

GW
ML

SP/SM

CL

CL

ML

ML

ML

ML

CL

CL

ML

SP/SM
SP
SP/SM
SW
SP
ML

SW
SP/SM
SP

SP
SW

SP
SW

SP/SM
SW
SP
SW
SP
SW

SP
SW
SP
SW
SP
SW
SP
SW
SP/SM
SW
SP
SW
SP/SM
SP
SW
SP
SP/SM
SP

SP/SM

CL

SM
SP/SM
SP
SP/SM
SP

CL

CL

SC

SM
SW/SM

ML
SW/SM

CL
SP
CL

SW/SC

CL
ML
CL
ML

CL

SW

ML
SM
SW/SM
SM
ML
CL

CL
ML

ML
CL

SW
SP/SM

SW
ML

SW/SM

SW

CL

ML

CL

ML

ML

CL

CL

CL

CL

ML

ML

SW/SM

SM

SW/SM

SW/SM

SW/SM

SW/SM

GW/GM

SW/SM
SW

SP

CL

SP/SM

SW
SP/SM
SW

SW/SM
SC
SW
SW/SM
SP/SM
SW/SM

SM
SC
SP
SW
SC
SP/SM
SW
GW

SP/SM

SM

SM

SP/SM

SW

SW

CL

ML

ML

ML

ML

ML

CL

ML

SM
SP/SM
SP
SP/SC
SW

ML
CL
SP

CL

SP

ML
SP
SP/SM
SW
SP
SP/SM

SW

SW

SW

SW

SP

SP
SW
SP
SW
SP
SW

SP

SW
SP
SW

CL

SM
SW
SP/SM

SP

SP/SM

SP/SM
SW
SP
SW
SM
SW
SP
SW
SP

ML
SC
ML
SC
SM
ML
CL

CL
ML
CL

SM
SW/SM
ML
SW/SM

CL

1010 36.136.1

2020 25472547

3030 23302330

4040 24342434

5050 29912991

6060 31313131

7070 28342834

8080 22712271

9090 25462546

100100 30973097
102102 25602560
104104 26002600

115115 38253825
116116 34023402
118118 29812981
120120 21792179

130130 32783278

138138 32463246

150150 31633163

158158 42294229
160160 57435743
162162 42704270

170170 43384338

180180 35783578

190190 34633463

200200 32013201

210210 28122812

215215 26472647
216216 29652965
218218 14591459
220220 34913491

230230 21542154

240240 68316831

250250 44504450
252252 72637263
254254 85638563
260260 40494049

270270 17881788

280280 36813681
281281 14391439
283283 13631363
285285 11601160

1010 173.0173.0

2020 384.0384.0

3030 221.9221.9

4040 373.6373.6

5050 27012701

6060 32393239

7070 23592359

8080 32543254

9090 22882288

100100 17781778

110110 19721972
115115 18051805
116116 20752075
118118 16091609
120120 17241724

130130 19041904

140140 22302230

150150 18061806

158158 22642264
160160 20402040
162162 19441944

170170 27062706

180180 23852385

190190 26872687

200200 33313331

210210 33513351
215215 30233023
216216 25522552
218218 22332233
220220 30873087

230230 36333633

250250 30333033
254254 35073507
255255 33343334
260260 37073707

270270 963.3963.3

275275 452.1452.1
278278 122.8122.8
280280 702.2702.2
280280 231.3231.3
281281 71.371.3
283283 25.525.5
285285 34.034.0

1010 1.31.3

2020 0.70.7

3030 0.70.7

4040 0.50.5

5050 0.40.4

6060 0.50.5

7070 0.00.0

8080 0.50.5

9090 0.10.1

100100 1.01.0

110110 1.21.2

130130 0.50.5

140140 0.00.0

150150 2.42.4

160160 3.53.5

170170 1.61.6

180180 1.41.4

190190 1.21.2

200200 0.60.6

210210 0.40.4

220220 0.20.2

230230 6.56.5
235235 11.211.2
240240 0.40.4
245245 43.843.8
250250 4.64.6
255255 639.6639.6
260260 14441444
265265 866.7866.7
270270 546.6546.6
271271 796.6796.6
275275 72.872.8
280280 247.8247.8
285285 63.463.4
290290 22.422.4
295295 79.679.6
300300 22.322.3

1010 55

2020 6.26.2

3030 4.54.5

4040 22

5050 1.51.5

6060 1.81.8

7070 3.53.5

8080 5.75.7

9090 5.55.5

100100 8.48.4

110110 5.35.3

120120 5.75.7

130130 55

140140 3.33.3

150150 5.25.2

160160 8.48.4

170170 10.310.3

200200 1010

210210 10.310.3

220220 10.410.4

230230 5.45.4
235235 4.64.6
240240 4.14.1
245245 52.252.2
250250 132.9132.9

255255 165.4165.4
252252 133.2133.2

260260 178.7178.7

270270 183.1183.1
275275 202.7202.7
280280 24.624.6
285285 9.49.4
290290 13.113.1
295295 3.63.6
300300 7.57.5
305305 5.65.6
310310 20.220.2
315315 26.626.6
320320 6262
325325 8.48.4
330330 8.58.5
335335 87.787.7
340340 20.820.8
345345 26.126.1
350350 8.38.3
355355 256.7256.7
360360 43.943.9
365365 314314
370370 825.7825.7
375375 835.7835.7
380380 47.447.4

390390 11.311.3

400400 226.1226.1
405405 18.818.8
410410 86.486.4
415415 59035903
420420 55135513
425425 306.9306.9
430430 390.1390.1

435435 17.217.2
433433 303.3303.3

440440 287.4287.4
445445 361.8361.8
450450 392.2392.2
455455 321.6321.6
460460 242.5242.5
465465 34733473
470470 44814481
475475 47874787
480480 59005900
485485 57205720
490490 53835383
495495 8.58.5
500500 178.8178.8
505505 13.613.6
510510 1717
515515 22.222.2
517517 9.69.6

1010 3.43.4

2020 2.42.4

3030 1.91.9

4040 0.40.4

5050 1.61.6

6060 5.35.3

7070 2.52.5

8080 3.93.9

9090 1.71.7

100100 2.12.1

110110 2.62.6

120120 2.02.0

130130 0.20.2

140140 3.93.9

150150 2.32.3

160160 1.61.6

170170 0.90.9

180180 3.73.7

190190 2.62.6

210210 0.70.7

220220 0.00.0

230230 2.52.5

240240 2.42.4

260260 5.25.2

270270 3.13.1

280280 1.01.0

310310 0.70.7

320320 0.40.4

330330 0.20.2

340340 0.60.6

350350 10.610.6

360360 0.40.4

370370 0.10.1

380380 0.60.6

390390 0.50.5

400400 0.40.4

410410 0.10.1

419419 1.51.5
420420 1.11.1
422422 2.12.1

430430 1.21.2

440440 1.41.4

450450 70.470.4

460460 124.6124.6

470470 54.154.1

480480 844844

490490 14981498

500500 8.18.1

510510 3.73.7
514514 6.76.7

1010 0.80.8

2020 1.31.3

3030 11

4040 1.51.5

5050 1.21.2

6060 0.30.3

7070 2.72.7

8080 0.30.3

9090 1.71.7

100100 1.11.1

110110 1.41.4

120120 2.12.1

130130 0.60.6

140140 1.31.3

150150 0.90.9

160160 0.60.6

170170 0.30.3

180180 0.10.1

190190 1.21.2

200200 2.52.5

210210 0.50.5

220220 1.31.3

230230 0.30.3

240240 1.91.9

250250 0.90.9

260260 0.50.5

270270 2.12.1

280280 1.71.7

290290 0.80.8

300300 0.60.6

310310 2.22.2

320320 0.30.3

330330 0.50.5

340340 0.20.2

350350 0.50.5

360360 0.30.3

370370 0.30.3

380380 1.51.5

390390 0.80.8

400400 0.60.6

410410 1.61.6

420420 0.80.8

430430 1.11.1

440440 1.31.3

450450 0.80.8

460460 0.90.9

470470 1.21.2

480480 1.41.4

490490 1.31.3

230

616900 J 13000 15 47 46 88

1155100 J 19000 27 97 39 90

1317300 15000 31 130 50 142

1475900 J 7900 12 61 21 63

16115 980 J ND ND ND ND

2162200 2500 5.9 62 23 120

230ND 3.6 J ND 0.00033 J ND ND

240ND ND 0.00082 J 0.0021 J ND ND

250ND 4.5 J ND 0.00048 J ND ND

2601.6 J ND 0.0012 J 0.0046 J 0.00034 J 0.00083 J

25432000 24000 J 110 3100 770 3690

27161 230 2.4 J 4.6 0.65 J 2.15 J

380 J 270 ND 0.99 J ND 3.7 J
285-D75 J 290 ND 0.51 J ND 1.99 J

ND ND ND ND ND ND

1.2 ND ND ND ND ND
ND ND 0.078 J 0.021 0.00052 J 0.0037 J

1.8 J ND 0.36 0.7 0.017 0.069

1.9 J ND 0.1 0.57 0.013 0.055

2.5 ND 0.0042 J 0.01 0.00064 0.00219 J

ND 16 0.015 0.03 0.001 0.004 J

ND ND 0.00056 J 0.002 J ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND 0.00028 J ND ND

ND ND ND 0.00035 J ND ND

ND ND ND 0.00025 J ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND

1.6 J ND ND 0.0011 J ND 0.00042 J

ND ND ND 0.00035 J ND ND

1.5 J ND 0.00072 J 0.0069 0.0019 J 0.0098 J

1.3 J 12 0.0058 0.074 0.013 0.095

ND ND 0.00082 J 0.0045 J 0.00043 J 0.0033 J
44 J 3.7 J 0.00093 J 0.047 J 0.024 J 0.181 J
31 J ND 0.018 J 0.72 0.15 J 0.75

4 ND 0.0021 J 0.042 0.0011 0.112

10 12 ND 0.0021 J ND 0.032

2.5 8 ND 0.0041 J ND 0.033

8.6 15 0.081 0.15 0.031 0.252

100 35 0.15 0.7 0.073 J 0.51 J

73 J 20 1.6 4.5 0.16 2.86

41 J 31 0.11 0.11 J 0.043 0.141

1.7 J ND ND 0.001 J ND 0.00043 J

ND ND ND 0.00041 J ND ND

ND ND ND 0.00041 J ND ND
ND ND ND 0.00023 J ND ND

240
245
250

260

270

310

320

330

340

350

370

380

390

400

410
415
420

433

440

450

460

470

480

490

500

510

280

281

300

80 21000 J 8300 2.9 J 23 J 2.8 J 11 J

103 7200 J 7500 7.9 200 J 71 J 298 J

117 7800 2800 4.2 J 110 35 147

159 2100 8700 3.4 J 31 17 62

215 2700 3900 J ND 15 10 45

254 5900 5400 4.7 84 24 96

287 1.1 J ND ND 0.0017 J ND ND

270 8.2 8.8 J ND 1.7 J ND ND
270-D 6.5 7.5 J 0.26 J 0.69 J 0.06 J 0.057 J

291
291-D

360
360-D

517
517-D

ND ND ND ND ND ND

ND ND 0.0014 J ND ND 0.0027 J
ND ND 0.0014 J ND ND 0.00281 J

419

13 J ND 0.023 J 0.066 J 0.045 J ND475

ND ND ND ND ND ND499

514
514-D

270ND ND 0.0016 J 0.0066 0.0005 J 0.00203 J

2718.3 ND 0.33 0.89 0.053 0.207

280.5ND ND 0.034 0.11 0.012 0.052

290ND ND ND 0.00073 J ND ND

300ND ND ND 0.0013 J ND ND
300-DND ND 0.00042 J 0.002 J ND ND

285

KAFB-106V1
(5343.57 FT AMSL)

KAFB-106V2
(5343.88 FT AMSL)

B B'

TD = 274' WELL
TD = 300' BOREHOLE

TD = 485' WELL
TD = 517' BOREHOLE

TD = 493' WELL
TD = 514' BOREHOLE

TD = 489.5' WELL
TD = 497' BOREHOLE

KAFB-106V3
(5346.95 FT AMSL)

KAFB-106S10
(5348.73 FT AMSL)
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> = GREATER THAN
AMSL - ABOVE MEAN SEA LEVEL
BGS - BELOW GROUND SURFACE
CL - CLAY (LIQUID LIMIT < 50)
CL/ML - SILTY CLAY
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GW - WELL GRADED GRAVEL
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USCS - UNIFIED SOIL CLASSIFICATION SYSTEM
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Notes:
Aerial Imagery from 10/04/2020: Google Earth Pro, 2020.
All data was presented in micrograms per kilogram in
laboratory reports, data was converted to milligrams per
kilogram for presentation.  All sample depths are ft bgs.
The number after the well designation indicates the depth
to the top of the screen in groundwater monitoring wells
and bottom of the screen in soil vapor monitoring wells.
Project screening levels:
1,2-dibromoethane = 0.627
benzene = 17.8
toluene = 5230
ethylbenzene = 75.1
total xylenes = 871
°C = degrees Celsius
ft = foot/feet
bgs = below ground surface
DTW = depth to water
ID = Identification
J = Qualifier denotes the analyte was positively identified,
but the associated numerical value is estimated
Xylenes = combined m, p, and o
ND = not detected
NM = not measured
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7.6 J = Detected Analyte

Sample ID-Depth 1-2 Dibromoethane Benzene Toluene Ethylbenzene Total Xylenes Total BTEX Core 
Temperature (°C)

KAFB-106S10-230 ND ND ND ND ND ND 16.7
KAFB-106S10-240 ND ND ND ND ND ND 24.8
KAFB-106S10-245 0.0016 J 0.078 0.021 0.00052 J 0.0037 J 0.10322 22.7
KAFB-106S10-250 0.021 0.36 0.7 0.017 0.069 1.146 18.1
KAFB-106S10-260 0.021 0.1 0.57 0.013 0.055 0.738 21.2
KAFB-106S10-270 ND 0.0042 J 0.01 0.00064 0.0022 J 0.01704 19.8
KAFB-106S10-280 ND 0.015 0.03 0.001 J 0.004 J 0.05 9.2
KAFB-106S10-281 ND 0.00056 J 0.002 J ND ND 0.00256 9.2
KAFB-106S10-291 ND ND ND ND ND ND 21.8
KAFB-106S10-300 ND ND ND ND ND ND 16.3
KAFB-106S10-310 ND ND ND ND ND ND 13.8
KAFB-106S10-320 ND ND ND ND ND ND 19.4
KAFB-106S10-330 ND ND 0.00028 J ND ND 0.00028 30.1
KAFB-106S10-340 ND ND 0.00035 J ND ND 0.00035 19.5
KAFB-106S10-350 ND ND 0.00025 J ND ND 0.00025 8.2
KAFB-106S10-360 ND ND ND ND ND ND 13.5
KAFB-106S10-370 ND ND 0.0011 J ND 0.00042 J 0.00152 14.4
KAFB-106S10-380 ND ND 0.00035 J ND ND 0.00035 20.3
KAFB-106S10-390 ND 0.00072 J 0.0069 0.0019 J 0.0098 J 0.01932 47.7
KAFB-106S10-400 ND 0.0058 0.074 0.013 0.095 0.1878 4.9
KAFB-106S10-410 ND 0.00082 J 0.0045 J 0.00043 J 0.0033 J 0.00905 14.2
KAFB-106S10-415 ND 0.00093 J 0.047 J 0.024 J 0.181 0.25293 19.1
KAFB-106S10-420 ND 0.018 J 0.72 0.15 0.75 1.638 11.1
KAFB-106S10-433 ND 0.0021 J 0.042 0.011 0.112 0.1671 14.7
KAFB-106S10-440 0.0076 ND 0.0021 J ND 0.032 0.0341 23.1
KAFB-106S10-450 ND ND 0.0014 J ND 0.033 0.0344 21.7
KAFB-106S10-460 ND 0.081 0.15 0.031 0.252 0.514 19.8
KAFB-106S10-470 ND 0.15 J 0.7 0.073 J 0.51 J 1.433 17

KAFB-106S10-480 ND 1.6 4.5 0.16 J 2.86 9.12 19.6
KAFB-106S10-490 ND 0.11 0.11 J 0.043 0.141 0.404 19.3
KAFB-106S10-500 ND ND 0.001 J ND 0.00043 J 0.00143 18.3
KAFB-106S10-510 ND ND 0.00041 J ND ND 0.00041 28.0
KAFB-106S10-517 ND ND 0.00041 J ND ND 0.00041 NM

KAFB-106S10

DTW = 471.14 ft bgs in January 2021

Sample ID-Depth 1,2-Dibromoethane Benzene Toluene Ethylbenzene Total Xylenes Total BTEX
Core 

Temperature 
(°C)

KAFB-106V3-230 ND ND 0.00033 J ND ND 0.00033 16.5
KAFB 106V3-240 ND 0.00082 J 0.0021 J ND ND 0.00292 29.7
KAFB-106V3-250 ND ND 0.00048 J ND ND 0.00048 36.2
KAFB-106V3-260 0.0051 0.0012 J 0.0046 J 0.00034 J 0.00083 J 0.00697 24.7
KAFB-106V3-270 ND 0.0016 J 0.0066 0.0005 J 0.00203 J 0.01073 24.2
KAFB-106V3-271 0.04 0.33 0.89 0.053 0.207 1.48 25.1

KAFB-106V3-280.5 0.0027 J 0.034 0.11 0.012 0.052 0.208 14.6
KAFB-106V3-290 ND ND 0.00073 J ND ND 0.00073 21.8
KAFB-106V3-300 ND ND 0.0013 J ND ND 0.0013 23.2

KAFB-106V3
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Notes:
Aerial Imagery from 10/04/2020: Google Earth Pro, 2020.
All results are in milligrams per kilogram
All sample depths are ft bgs
The number after the well designation indicates the depth
to the top of the screen in groundwater monitoring wells
and bottom of the screen in soil vapor monitoring wells.
Project screening levels:
TPH MRO = 1,000
TPH DRO = 1,000
TPH GRO = 100
Bold red = at or above project screening level
°C = degrees Celsius
ft = foot/feet
bgs = below ground surface
DTW = depth to water
DRO = diesel range organics
GRO = gasoline range organics
MRO = motor oil range organics
ND = not detected
NM = not measured
TPH = total petroleum hydrocarbons
ID = Identification
J = Qualifier denotes the analyte was positively identified,
but the associated numerical value is estimated
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Sample ID-Depth TPH GRO TPH DRO TPH MRO
Core 

Temperature 
(°C)

KAFB-106S10-230 ND ND ND 16.7
KAFB-106S10-240 1.2 J ND ND 24.8
KAFB-106S10-245 ND ND ND 22.7
KAFB-106S10-250 1.8 J ND ND 18.1
KAFB-106S10-260 1.9 J ND ND 21.2
KAFB-106S10-270 2.5 ND ND 19.8
KAFB-106S10-280 ND 16 13 J 9.2
KAFB-106S10-281 ND ND ND 9.2
KAFB-106S10-291 ND ND ND 21.8
KAFB-106S10-300 ND ND ND 16.3
KAFB-106S10-310 ND ND ND 13.8
KAFB-106S10-320 ND ND ND 19.4
KAFB-106S10-330 ND ND ND 30.1
KAFB-106S10-340 ND ND ND 19.5
KAFB-106S10-350 ND ND ND 8.2
KAFB-106S10-360 ND ND ND 13.5
KAFB-106S10-370 1.6 J ND ND 14.4
KAFB-106S10-380 ND ND ND 20.3
KAFB-106S10-390 1.5 J ND ND 47.7
KAFB-106S10-400 1.3 J 12 21 J 4.9
KAFB-106S10-410 ND ND ND 14.2
KAFB-106S10-415 44 J 3.7 J 7.6 J 19.1
KAFB-106S10-420 31 J ND ND 11.1
KAFB-106S10-433 4 ND ND 14.7
KAFB-106S10-440 10 12 ND 23.1
KAFB-106S10-450 2.5 8 ND 21.7
KAFB-106S10-460 8.6 15 ND 19.8
KAFB-106S10-470 100 35 ND 17

KAFB-106S10-480 73 J 20 ND 19.6
KAFB-106S10-490 41 J 31 ND 19.3
KAFB-106S10-500 1.7 J ND ND 18.3
KAFB-106S10-510 ND ND ND 28.0
KAFB-106S10-517 ND ND ND NM

DTW = 471.14 ft bgs in January 2021

KAFB-106S10

Sample ID-Depth TPH GRO TPH DRO TPH MRO
Core 

Temperature 
(°C)

KAFB-106V3-230 ND 3.6 J ND 16.5
KAFB 106V3-240 ND ND ND 29.7
KAFB-106V3-250 ND 4.5 J ND 36.2
KAFB-106V3-260 1.6 J ND ND 24.7
KAFB-106V3-270 ND ND ND 24.2
KAFB-106V3-271 8.3 ND ND 25.1

KAFB-106V3-280.5 ND ND ND 14.6
KAFB-106V3-290 ND ND ND 21.8
KAFB-106V3-300 ND ND ND 23.2

KAFB-106V3

7.6 J = Detected Analyte
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Notes:
The Interim Measure Operational Area consists of the
distal portion of the EDB plume north of Ridgecrest
Drive Southeast.
The source area plume is located to the south of
Ridgecrest Drive Southeast.
 Red bold = reported concentrations exceed the
project screening level (EDB > 0.05 µg/L).
Aerial Im agery from 10/04/2020: Google Earth Pro, 2020.
Drinking water supply  well S T 106VA2 is not shown on this
figure per request of the m edical center.
Results are in m icrogram s per liter (µg/L)
T he num ber after the well designation indicates the depth
to the top of the screen in groundwater monitoring wells
and bottom of the screen in soil vapor monitoring wells.
EDB = ethy lene dibrom ide (1,2-dibromoethane)
ND = not detected
VA = Veterans Affairs
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KAFB-106252-425
TPH-MRO: NA
TPH-DRO: ND
TPH-GRO: ND
Benzene: ND
Toluene: ND
Ethylbenzene: ND
Total Xylenes: ND
Total BTEX: ND

KAFB-106249-450
TPH-MRO: ND
TPH-DRO: 460
TPH-GRO: 69
Benzene: ND
Toluene: 19
Ethylbenzene: ND
Total Xylenes: ND
Total BTEX: 19

KAFB-106248-452
TPH-MRO: NA
TPH-DRO: ND
TPH-GRO: 54 J
Benzene: ND
Toluene: ND
Ethylbenzene: ND
Total Xylenes: ND
Total BTEX: ND

KAFB-106251-443
TPH-MRO: ND
TPH-DRO: 210
TPH-GRO: ND
Benzene: ND
Toluene: ND
Ethylbenzene: ND
Total Xylenes: ND
Total BTEX: ND

KAFB-106S10-443
TPH-MRO: ND
TPH-DRO: 23,000
TPH-GRO: 61,000
Benzene: 8,400
Toluene: 16,000
Ethylbenzene: 850
Total Xylenes: 3,800
Total BTEX: 29,050

KAFB-106250-447
TPH-MRO: 8,200
TPH-DRO: 21,000
TPH-GRO: 3900 J+
Benzene: 8.1
Toluene: 0.52 J
Ethylbenzene: 1.6
Total Xylenes: 3.0 J
Total BTEX: 13.22
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Notes:
The Interim Measure Operational Area consists of the
distal portion of the EDB plume north of Ridgecrest
Drive Southeast.
The source area plume is located to the south of
Ridgecrest Drive Southeast.
Aerial Imagery from 10/04/2020: Google Earth Pro, 2020.
Drinking water supply well ST106VA2 is not shown on this
figure per request of the medical center.
The number after the well designation indicates the depth
to the top of the screen in groundwater monitoring wells
and bottom of the screen in soil vapor monitoring wells.
Results are in micrograms per liter (µg/L).
Red bold = reported concentrations that exceed the
project screening level:
benzene = 5 µg/L,
toluene = 1,000 µg/L,
ethylbenzene = 700 µg/L,
xylenes, total = 620 µg/L.
TPH-MRO = 800 µg/L,
TPH-DRO = 1,300 µg/L, and
TPH-GRO = 550 µg/L.
DRO = diesel range organics
GRO = gasoline range organics
ID = identification
MRO - motor oil range organics
TPH = total petroleum hydrocarbons
VA = Veterans Affairs
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Table 5-1

Coring Intervals and Soil Sample Locations

ARCH

Sonic 

Coring
a

200-300 300-400 400-500 500-600
KAFB-106S10 TPH and VOCs 517 0-227 227-517 230, 240, 245, 250, 260, 270, 280, 281, 

291

300, 310, 320, 330, 340, 350, 360, 370, 

380, 390

400, 410, 415, 420, 433, 440, 450, 460, 

470, 480, 490

500, 510, 517

KAFB-106V3 TPH and VOCs 300 0-227 227-300 230, 240, 250
b
, 260, 270, 271, 280.5, 290, 

300

-- -- --

a
 The sonic drill rig performed a borehole cleanout from 227-230 ft bgs before coring for samples.

b
 This sample was disturbed during collection.

ARCH = air rotary casing hammer

bgs = below ground surface

EPA = U.S. Environmental Protection Agency 

MW = monitoring well

TPH = total petroleum hydrocarbons. Soil samples were analyzed for gasoline range, diesel range, and motor oil range total petroleum hydrocarbons by EPA Method 8015M.

VOCs = volatile organic compounds. Soil samples were analyzed by EPA Method 8260 B/C.

ft  = foot/feet 

-- = samples not collected.

AFB = Air Force Base

Coring 

Location

Soil Sample Depths (ft bgs)
Total            

Depth 

(ft bgs)

Drilling Method

 (ft bgs)

All analyses were performed on samples collected from sonic cores.

Laboratory Analysis

Kirtland AFB BFF 

Investigation Report for Data Gap MW Installation 

KAFB-106248 to KAFB-106252 and KAFB-106S10

SWMUs ST-106/SS-111 Page 1 of 1

October 2021
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Table 5-2

Photoionization Detector and Core Temperature Field Screening Data

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Historical 

DTW (ft bgs)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Temperature 

(°C)

Drilling 

Method

Depth

 (ft bgs)

PID

 (ppm-v)

Temperature 

(°C)

10 1.2 10 0.0 10 0.8 10 0.7 10 0.5 10 5.0 NA 10 1.3 NA

20 1.4 20 0.2 20 1.3 20 0.4 20 0.0 20 6.2 NA 20 0.7 NA

30 0.8 30 0.1 30 1.0 30 18.6 30 0.0 30 4.5 NA 30 0.7 NA

"-" Indicates that data were not able to be collected. 40 2.0 40 0.1 40 1.5 40 5.5 40 0.0 40 2.0 NA 40 0.5 NA

50 0.9 50 0.2 50 1.2 50 0.1 50 0.3 50 1.5 NA 50 0.4 NA

60 2.7 60 0.1 60 0.3 60 1.6 60 0.0 60 1.8 NA 60 0.5 NA

70 0.6 70 0.1 70 2.7 70 36.5 70 0.2 70 3.5 NA 70 0.0 NA

80 1.3 80 0.3 80 0.3 80 3.9 80 1.2 80 5.7 NA 80 0.5 NA

90 1.7 90 2.2 90 1.7 90 28.1 90 1.1 90 5.5 NA 90 0.1 NA

100 1.9 100 0.9 100 1.1 100 1.3 100 0.4 100 8.4 NA 100 1.0 NA

110 1.9 110 2.5 110 1.4 110 1.6 110 0.1 110 5.3 NA 110 1.2 NA

120 2.2 120 1.6 120 2.1 120 2.3 120 0.2 120 5.7 NA 120 - NA

130 2.6 130 0.9 130 0.6 130 2.2 130 0.2 130 5.0 NA 130 0.5 NA

140 3.6 140 2.4 140 1.3 140 1.3 140 1.7 140 3.3 NA 140 0.0 NA

150 2.3 150 1.8 150 0.9 150 0.1 150 1.2 150 5.2 NA 150 2.4 NA

160 2.3 160 0.9 160 0.6 160 3.9 160 1.3 160 8.4 NA 160 3.5 NA

170 2.8 170 1.6 170 0.3 170 2.5 170 1.8 170 10.3 NA 170 1.6 NA

180 2.5 180 0.6 180 0.1 180 3.0 180 1.4 180 - NA 180 1.4 NA

190 0.9 190 0.5 190 1.2 190 1.0 190 1.0 190 - NA 190 1.2 NA

200 1.1 200 1.4 200 2.5 200 9.9 200 6.3 200 10.0 NA 200 0.6 NA

210 4.6 210 1.0 210 0.5 210 0.6 210 2.5 210 10.3 NA 210 0.4 NA

220 4.0 220 2.1 220 1.3 220 1.7 220 3.4 220 10.4 NA 220 0.2 NA

230 4.5 230 2.3 230 0.3 230 1.6 230 2.3 230 5.4 16.7 230 6.5 16.5

240 3.1 240 1.7 240 1.9 240 3.5 240 1.7 235 4.6 14.1 235 11.2 22.4

250 3.2 250 1.3 250 0.9 250 4.5 250 0.9 240 4.1 24.8 240 0.4 29.7

260 4.8 260 0.4 260 0.5 260 1.5 260 2.6 245 52.2 22.7 245 43.8 36.2

270 4.7 270 0.3 270 2.1 270 0.7 270 2.9 250 132.9 18.1 250
e

4.6 36.2

280 2.6 280 0.4 280 1.7 280 1.3 280 2.0 252 133.2 18.1 255 639.6 20.5

290 1.7 290 1.9 290 0.8 290 0.7 290 1.4 255 165.4 15.9 260 1,444 24.7

300 1.5 300 0.0 300 0.6 300 0.9 300 2.3 260 178.7 21.2 265 866.7 24.2

310 1.5 310 0.0 310 2.2 310 1.3 310 1.7 265 - 21.4 270 546.6 25.1

320 0.6 320 0.3 320 0.3 320 1.2 320 2.6 270 183.1 19.8 271 796.6 25.1

330 0.8 330 0.5 330 0.5 330 2.9 330 1.6 275 202.7 23.0 275 72.8 45.8

340 0.4 340 0.1 340 0.2 340 0.4 340 2.4 280 24.6 9.2 280 247.8 14.6

350 0.3 350 0.3 350 0.5 350 0.7 350 0.9 285 9.4 22.6 285 63.4 25.3

360 1.1 360 1.6 360 0.3 360 0.4 360 3.7 290
e

13.1 65.2 290 22.4 21.8

370 1.1 370 0.4 370 0.3 370 0.5 375
a

370 5.1 295 3.6 24.3 295 79.6 23.2

380 3.5 380 1.7 380 1.5 380 0.6 385
b

380 5.2 300 7.5 16.3 300 22.3 23.2

390 3.2 390 1.8 390 0.8 395
a

390 1.0 395
c

390 2.5 305 5.6 13.8 Max 1,444 45.8

403
a

400 3.2 403
a

400 0.6 399
a

400 0.6 405
b

400 2.5 400 1.1 310 20.2 13.9 Min 0.0 14.6

413
b

410 3.5 413
b

410 0.3 409
b

410 1.6 415
c

410 1.2 410 1.1 315 26.6 21.5

423
c

420 2.4 423
c

420 2.5 419
c

420 0.8 420 0.5 420 1.3 320 62.0 19.4

430 8.1 430 0.3 430 1.1 430 0.3 430 1.0 325 8.4 24.6

440 0.9 440 0.3 440 1.3 440 0.9 440 0.8 330 8.5 30.1

450 6.5 450 0.6 450 0.8 450 0.3 450 2.1 335 87.7 14.5

460 3.8 460 0.3 460 0.9 460 1.5 460 2.7 340 20.8 19.5

470 2.2 470 0.1 470 1.2 470 1.1 473
d

470 1.5 345 26.1 12.7

480 4.0 480 1.3 480 1.4 480 1.0 480 2.4 350 8.3 8.2

490 3.0 490 0.9 490 1.3 493
d

490 1.2 490 2.1 355 256.7 17.3

501
d

500 1.0 Max 2.5 Max 2.7 Max 36.5 500 1.9 360 43.9 13.5

508 0.8 Min 0.0 Min 0.1 Min 0.1 510 2.4 365 314.0 17.0

Max 8.1 520 2.0 370 825.7 14.4

Min 0.3 527 1.7 375 835.7 8.8

530 1.8 380 47.4 20.3

538 1.3 385
e

- -

Max 6.3 390 11.3 47.7

Min 0.0 395
a

395
e

- -

400 226.1 4.9

405
b

405 18.8 21.8

410 86.4 14.2

415
c

415 5,903 19.1

420 5,513 11.1

425 306.9 16.2

430
e

390.1 14.7

433 303.3 14.7

435 17.2 23.1

440 287.4 18.0

445 361.8 20.7

450 392.2 21.7

455 321.6 22.0

460 242.5 19.8

465 3,473 15.9

470 4,481 17.0

475 4,787 17.0

480 5,900 19.6

485 5,720 19.6

493
d

490 5,383 19.3

495 8.5 19.3

500 178.8 18.3

505 13.6 18.3

510 17.0 28.0

515 22.2 28.0

517 9.6 28.0

Max 5,903 65.2

Min 1.5 4.9

KAFB-106V3

A

R

C

H

A

R

C

H

KAFB-106248 KAFB-106249 KAFB-106250 KAFB-106251 KAFB-106252

S

O

N

I

C

A

R

C

H

 

A

R

C

H

A

R

C

H

A

R

C

H

KAFB-106S10

A

R

C

H

S

O

N

I

C
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Table 5-2

Photoionization Detector and Core Temperature Field Screening Data

a 
1950 historical depth to water

b
 1960 historical depth to water

c
 1970 historical depth to water

d
 2009 historical depth to water

e
 Indicates sample was partially recovered, disturbed during collection, or not able to be recovered.

"-" Indicates that data were not able to be collected.

ARCH = air rotary casing hammer

bgs = below ground surface

°C = degrees Celsius

ft = foot/feet

DTW = depth to water

MAX = maximum

MIN = minimum

MW = monitoring well

NA = not applicable (temperature was only recorded during coring operations).

PID = photoionization detector

ppm-v = parts per million by volume

Bold print PID numbers indicate readings greater than 1,000 ppm.
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

Motor Oil (C20-C38) MOIL 1000 ND U 22 ND U 23 ND U 31 ND U 25

TPH-DRO (C10-C28) TPH-DRO 1000 ND U 7.5 ND U 8 ND U 10 ND U 8.6

TPH-GRO (C6-C10) TPH-GRO 100 ND U 2.5 1.2 J 1.9 ND U 3.2 1.8 J 2.3

1,1,1,2-Tetrachloroethane 630-20-6 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

1,1,1-Trichloroethane 71-55-6 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

1,1,2,2-Tetrachloroethane 79-34-5 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

1,1,2-Trichloroethane 79-00-5 ― ND U 3.8 ND U 3 ND U 3.7 ND U 3.8

1,1-Dichloroethane 75-34-3 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

1,1-Dichloroethene 75-35-4 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

1,1-Dichloropropene 563-58-6 ― ND UJ 0.48 ND UJ 0.37 ND UJ 0.46 ND UJ 0.48

1,2,3-Trichlorobenzene 87-61-6 ― ND U 3.8 ND U 3 ND U 3.7 ND U 3.8

1,2,3-Trichloropropane 96-18-4 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

1,2,4-Trichlorobenzene 120-82-1 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

1,2,4-Trimethylbenzene 95-63-6 ― ND U 6 ND U 4.6 ND U 5.7 0.0052 J 6

1,2-Dibromo-3-chloropropane 96-12-8 ― ND U 12 ND U 9.2 ND U 11 ND U 12

1,2-Dibromoethane 106-93-4 0.672 ND U 1.9 ND U 1.5 0.0016 J 1.8 0.021 1.9

1,2-Dichlorobenzene 95-50-1 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

1,2-Dichloroethane 107-06-2 ― ND UJ 1.9 ND UJ 1.5 ND UJ 1.8 ND UJ 1.9

1,2-Dichloroethene 540-59-0 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

1,2-Dichloropropane 78-87-5 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

1,3,5-Trimethylbenzene 108-67-8 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

1,3-Dichlorobenzene 541-73-1 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

1,3-Dichloropropane 142-28-9 ― ND U 0.48 ND U 0.37 ND U 0.46 ND U 0.48

1,4-Dichlorobenzene 106-46-7 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

2,2-Dichloropropane 594-20-7 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

2-Butanone 78-93-3 ― ND U 15 ND U 12 ND U 15 0.15 15

2-Chlorotoluene 95-49-8 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

2-Hexanone 591-78-6 ― ND U 15 ND U 12 ND U 15 ND U 15

4-Chlorotoluene 106-43-4 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

4-Isopropyltoluene 99-87-6 ― ND U 3.8 ND U 3 ND U 3.7 ND U 3.8

4-Methyl-2-pentanone 108-10-1 ― ND U 15 ND U 12 ND U 15 0.008 J 15

Acetone 67-64-1 ― ND U 86 ND U 66 ND U 82 3.3 J 4900

Benzene 71-43-2 17.8 ND U 0.48 ND U 0.37 0.078 0.46 0.36 27

Bromobenzene 108-86-1 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

16.7 24.8 22.7 18.1

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

KAFB-106S10

250

11/22/2020

REG

KAFB-106S10

230

11/22/2020

REG

KAFB-106S10

240

11/22/2020

REG

KAFB-106S10

245

11/22/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

16.7 24.8 22.7 18.1

KAFB-106S10

250

11/22/2020

REG

KAFB-106S10

230

11/22/2020

REG

KAFB-106S10

240

11/22/2020

REG

KAFB-106S10

245

11/22/2020

REG

Bromochloromethane 74-97-5 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Bromodichloromethane 75-27-4 ― ND UJ 6 ND UJ 4.6 ND UJ 5.7 ND UJ 6

Bromoform 75-25-2 ― ND U 6.1 ND U 4.7 ND U 5.8 ND U 6.1

Bromomethane 74-83-9 ― ND U 3.8 ND U 3 ND U 3.7 ND U 3.8

Carbon disulfide 75-15-0 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Carbon tetrachloride 56-23-5 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Chlorobenzene 108-90-7 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Chloroethane 75-00-3 ― ND U 7.6 ND U 5.9 ND U 7.3 ND U 7.7

Chloroform 67-66-3 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

Chloromethane 74-87-3 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

cis-1,2-Dichloroethene 156-59-2 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

cis-1,3-Dichloropropene 10061-01-5 ― ND UJ 0.48 ND UJ 0.37 ND UJ 0.46 ND UJ 0.48

Dibromochloromethane 124-48-1 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Dibromomethane 74-95-3 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

Dichlorodifluoromethane 75-71-8 ― ND U 7.6 ND U 5.9 ND U 7.3 ND U 7.7

Ethylbenzene 100-41-4 75.1 ND U 0.95 ND U 0.74 0.00052 J 0.91 0.017 0.96

Hexachloro-1,3-butadiene 87-68-3 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Isopropylbenzene 98-82-8 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

m- & p-Xylenes 179601-23-1 871
b ND U 3.8 ND U 3 0.0026 J 3.7 0.043 3.8

Methyl tert-butyl ether 1634-04-4 ― ND UJ 7.6 ND UJ 5.9 ND UJ 7.3 ND UJ 7.7

Methylene chloride 75-09-2 ― ND U 3.8 ND U 3 ND U 3.7 ND U 3.8

Naphthalene 91-20-3 ― ND U 8 ND U 6.2 ND U 7.6 ND U 8

n-Butylbenzene 104-51-8 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

n-Propylbenzene 103-65-1 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

o-Xylene 95-47-6 871
b ND U 0.95 ND U 0.74 0.0011 J 0.91 0.026 0.96

sec-Butylbenzene 135-98-8 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

Styrene 100-42-5 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

tert-Butylbenzene 98-06-6 ― ND U 1.9 ND U 1.5 ND U 1.8 ND U 1.9

Tetrachloroethene 127-18-4 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Toluene 108-88-3 5230 ND U 0.95 ND U 0.74 0.021 0.91 0.7 55

trans-1,2-Dichloroethene 156-60-5 ― ND U 0.95 ND U 0.74 ND U 0.91 ND U 0.96

trans-1,3-Dichloropropene 10061-02-6 ― ND UJ 0.24 ND UJ 0.18 ND UJ 0.23 ND UJ 0.24

Trichloroethene 79-01-6 ― ND U 6 ND U 4.6 ND U 5.7 ND U 6

Trichlorofluoromethane 75-69-4 ― ND U 12 ND U 9.2 ND U 11 ND U 12

Vinyl chloride 75-01-4 ― ND UJ 3.8 ND UJ 3 ND UJ 3.7 ND UJ 3.8

VOCs Methods SW8260B 

(mg/kg)
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 26 ND U 23 13 J 25 ND U 24

ND U 9 ND U 7.8 16 8.7 ND U 8.3

1.9 J 2.1 2.5 2.1 ND U 2.1 ND U 2.2

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

0.00078 J 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 2.9 ND U 3.4 ND U 2.9 ND U 3.2

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND UJ 0.36 ND UJ 0.43 ND U 0.36 ND U 0.39

ND U 2.9 ND U 3.4 ND U 2.9 ND U 3.2

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

0.013 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 9 ND U 11 ND U 9 ND U 9.9

0.021 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND UJ 1.4 ND UJ 1.7 ND U 1.4 ND U 1.6

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 0.36 ND U 0.43 ND U 0.36 ND U 0.39

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

0.21 11 ND U 14 ND U 11 ND U 13

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 11 ND U 14 ND U 11 ND U 13

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 2.9 ND U 3.4 ND U 2.9 ND U 3.2

0.034 11 ND U 14 ND U 11 ND U 13

2.3 J 3500 0.35 77 ND U 65 ND U 71

0.1 0.36 0.0042 J 0.43 0.015 0.36 0.00056 J 0.39

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

21.2 19.8 9.2 9.2

KAFB-106S10

280

11/24/2020

REG

KAFB-106S10

281

11/24/2020

REG

KAFB-106S10

260

11/22/2020

REG

KAFB-106S10

270

11/22/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 22 ND U 23 ND U 23 ND U 24

ND U 7.7 ND U 7.9 ND U 8 ND U 8.1

ND U 2.2 ND U 2.2 ND U 2.3 ND U 2.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 0.39 ND U 0.37 ND U 0.46 ND U 0.41

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 9.7 ND U 9.3 ND U 12 ND U 10

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 0.39 ND U 0.37 ND U 0.46 ND U 0.41

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 12 ND U 12 ND U 15 ND U 13

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 12 ND U 12 ND U 15 ND U 13

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND U 12 ND U 12 ND U 15 ND U 13

ND U 70 ND U 67 ND U 83 ND U 74

ND U 0.39 ND U 0.37 ND U 0.46 ND U 0.41

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

21.8 21.8 16.3 13.9

KAFB-106S10

291

11/24/2020

Field Duplicate

KAFB-106S10

300

11/24/2020

REG

KAFB-106S10

310

11/24/2020

REG

KAFB-106S10

291

11/24/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

21.2 19.8 9.2 9.2

KAFB-106S10

280

11/24/2020

REG

KAFB-106S10

281

11/24/2020

REG

KAFB-106S10

260

11/22/2020

REG

KAFB-106S10

270

11/22/2020

REG

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND UJ 4.5 ND UJ 5.3 ND U 4.5 ND U 4.9

ND U 4.6 ND U 5.4 ND U 4.6 ND U 5

ND U 2.9 ND U 3.4 ND U 2.9 ND U 3.2

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 5.7 ND U 6.8 ND U 5.7 ND U 6.3

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND UJ 0.36 ND UJ 0.43 ND U 0.36 ND U 0.39

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 5.7 ND U 6.8 ND U 5.7 ND U 6.3

0.013 0.72 0.00064 J 0.85 0.001 J 0.72 ND U 0.79

ND U 4.5 ND U 5.3 ND UJ 4.5 ND UJ 4.9

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

0.038 2.9 0.0015 J 3.4 0.0026 J 2.9 ND U 3.2

ND UJ 5.7 ND UJ 6.8 ND UJ 5.7 ND UJ 6.3

ND U 2.9 ND U 3.4 ND U 2.9 ND U 3.2

ND U 6 ND U 7.1 ND U 6 ND U 6.6

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

0.0012 J 1.4 ND U 1.7 ND U 1.4 ND U 1.6

0.017 0.72 0.00069 J 0.85 0.0014 J 0.72 ND U 0.79

0.00075 J 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND U 1.4 ND U 1.7 ND U 1.4 ND U 1.6

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

0.57 38 0.01 0.85 0.03 0.72 0.002 J 0.79

ND U 0.72 ND U 0.85 ND U 0.72 ND U 0.79

ND UJ 0.18 ND UJ 0.21 ND U 0.18 ND U 0.2

ND U 4.5 ND U 5.3 ND U 4.5 ND U 4.9

ND U 9 ND U 11 ND U 9 ND U 9.9

ND UJ 2.9 ND UJ 3.4 ND U 2.9 ND U 3.2
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

21.8 21.8 16.3 13.9

KAFB-106S10

291

11/24/2020

Field Duplicate

KAFB-106S10

300

11/24/2020

REG

KAFB-106S10

310

11/24/2020

REG

KAFB-106S10

291

11/24/2020

REG

ND U 4.8 ND U 4.6 ND UJ 5.8 ND U 5.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 4.9 ND U 4.7 ND U 5.9 ND U 5.2

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 6.2 ND U 5.9 ND U 7.4 ND U 6.6

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 0.39 ND U 0.37 ND U 0.46 ND U 0.41

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 6.2 ND U 5.9 ND U 7.4 ND U 6.6

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND UJ 4.8 ND UJ 4.6 ND UJ 5.8 ND UJ 5.1

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND UJ 6.2 ND UJ 5.9 ND UJ 7.4 ND UJ 6.6

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3

ND U 6.5 ND U 6.2 ND U 7.8 ND U 6.9

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 1.5 ND U 1.5 ND U 1.9 ND U 1.6

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 0.77 ND U 0.74 ND U 0.93 ND U 0.82

ND U 0.19 ND U 0.19 ND U 0.23 ND U 0.21

ND U 4.8 ND U 4.6 ND U 5.8 ND U 5.1

ND U 9.7 ND U 9.3 ND U 12 ND U 10

ND U 3.1 ND U 3 ND U 3.7 ND U 3.3
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 23 ND U 23 ND U 23 ND U 24

ND U 7.9 ND U 7.9 ND U 8 ND U 8.3

ND U 2.2 ND U 2.1 ND U 2.2 ND U 2

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 0.43 ND UJ 0.42 ND UJ 0.45 ND UJ 0.39

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 11 ND U 10 ND U 11 ND U 9.7

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 1.7 ND UJ 1.7 ND UJ 1.8 ND UJ 1.6

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 0.43 ND U 0.42 ND U 0.45 ND U 0.39

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 14 ND U 13 ND U 14 ND U 12

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 14 ND U 13 ND U 14 ND U 12

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND U 14 ND U 13 ND U 14 ND U 12

ND U 78 ND U 75 ND U 80 ND U 70

ND U 0.43 ND U 0.42 ND U 0.45 ND U 0.39

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

19.4 30.1 19.5 8.2

KAFB-106S10

350

11/25/2020

REG

KAFB-106S10

320

11/24/2020

REG

KAFB-106S10

330

11/25/2020

REG

KAFB-106S10

340

11/25/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

19.4 30.1 19.5 8.2

KAFB-106S10

350

11/25/2020

REG

KAFB-106S10

320

11/24/2020

REG

KAFB-106S10

330

11/25/2020

REG

KAFB-106S10

340

11/25/2020

REG

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 5.4 ND UJ 5.2 ND UJ 5.6 ND UJ 4.9

ND U 5.5 ND U 5.3 ND U 5.7 ND U 5

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 6.9 ND U 6.7 ND U 7.1 ND U 6.2

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 0.43 ND UJ 0.42 ND UJ 0.45 ND UJ 0.39

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 6.9 ND U 6.7 ND U 7.1 ND U 6.2

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND UJ 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND UJ 6.9 ND UJ 6.7 ND UJ 7.1 ND UJ 6.2

ND U 3.5 ND U 3.3 ND U 3.6 ND U 3.1

ND U 7.3 ND U 7 ND U 7.5 ND U 6.5

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 1.7 ND U 1.7 ND U 1.8 ND U 1.6

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 0.87 0.00028 J 0.83 0.00035 J 0.89 0.00025 J 0.78

ND U 0.87 ND U 0.83 ND U 0.89 ND U 0.78

ND U 0.22 ND UJ 0.21 ND UJ 0.22 ND UJ 0.19

ND U 5.4 ND U 5.2 ND U 5.6 ND U 4.9

ND U 11 ND U 10 ND U 11 ND U 9.7

ND U 3.5 ND UJ 3.3 ND UJ 3.6 ND UJ 3.1
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 24 ND U 24 ND U 24 ND U 22

ND U 8.2 ND U 8.3 ND U 8.1 ND U 7.6

ND U 2.1 ND U 2.3 1.6 J 2.1 ND U 2.2

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 0.46 ND U 0.4 ND U 0.42 ND U 0.39

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 11 ND U 10 ND U 10 ND U 9.7

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 0.46 ND U 0.4 ND U 0.42 ND U 0.39

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 15 ND U 13 ND U 13 ND U 12

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 15 ND U 13 ND U 13 ND U 12

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 15 ND U 13 ND U 13 ND U 12

ND U 82 ND U 73 ND U 75 ND U 70

ND U 0.46 ND U 0.4 ND U 0.42 ND U 0.39

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

13.5 13.5 14.4 20.3

KAFB-106S10

370

12/1/2020

REG

KAFB-106S10

380

12/1/2020

REG

KAFB-106S10

360

12/1/2020

REG

KAFB-106S10

360

12/1/2020

Field Duplicate
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

13.5 13.5 14.4 20.3

KAFB-106S10

370

12/1/2020

REG

KAFB-106S10

380

12/1/2020

REG

KAFB-106S10

360

12/1/2020

REG

KAFB-106S10

360

12/1/2020

Field Duplicate

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.8 ND U 5.1 ND U 5.3 ND U 5

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 7.3 ND U 6.5 ND U 6.7 ND U 6.2

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 0.46 ND U 0.4 ND U 0.42 ND U 0.39

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 7.3 ND U 6.5 ND U 6.7 ND U 6.2

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 7.3 ND U 6.5 ND U 6.7 ND U 6.2

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1

ND U 7.6 ND U 6.8 ND U 7 ND U 6.5

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 0.91 ND U 0.81 0.00042 J 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 1.8 ND U 1.6 ND U 1.7 ND U 1.6

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 0.91 ND U 0.81 0.0011 J 0.83 0.00035 J 0.78

ND U 0.91 ND U 0.81 ND U 0.83 ND U 0.78

ND U 0.23 ND U 0.2 ND U 0.21 ND U 0.19

ND U 5.7 ND U 5 ND U 5.2 ND U 4.9

ND U 11 ND U 10 ND U 10 ND U 9.7

ND U 3.7 ND U 3.2 ND U 3.3 ND U 3.1
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 23 21 J 23 ND U 23 7.6 J 22

ND U 7.9 12 7.9 ND U 7.8 3.7 J 7.7

1.5 J 1.9 1.3 J 1.9 ND U 2.1 44 J 1.8

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 2.8 ND U 2.9 ND U 3.2 ND U 2.8

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 0.35 ND U 0.37 ND U 0.4 ND U 0.35

ND U 2.8 ND U 2.9 ND U 3.2 ND U 2.8

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

0.0024 J 4.4 0.016 4.6 ND U 5 0.033 J 4.4

ND U 8.8 ND U 9.2 ND U 10 ND U 8.8

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 4.4 0.0081 4.6 ND U 5 0.021 J 4.4

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 0.35 ND U 0.37 ND U 0.4 ND U 0.35

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 11 ND U 12 ND U 13 ND U 11

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

0.016 J 11 ND U 12 ND U 13 ND U 11

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 2.8 0.001 J 2.9 ND U 3.2 0.0025 J 2.8

ND U 11 ND U 12 ND U 13 ND U 11

0.11 63 ND U 66 ND U 72 ND U 64

0.00072 J 0.35 0.0058 0.37 0.00082 J 0.4 0.00093 J 0.35

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

47.7 4.9 14.2 19.1

KAFB-106S10

400

12/12/2020

REG

KAFB-106S10

410

12/12/2020

REG

KAFB-106S10

415

12/12/2020

REG

KAFB-106S10

390

12/2/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

47.7 4.9 14.2 19.1

KAFB-106S10

400

12/12/2020

REG

KAFB-106S10

410

12/12/2020

REG

KAFB-106S10

415

12/12/2020

REG

KAFB-106S10

390

12/2/2020

REG

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.5 ND U 4.7 ND U 5.1 ND U 4.5

ND U 2.8 ND U 2.9 ND U 3.2 ND U 2.8

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 5.6 ND UJ 5.9 ND U 6.4 ND U 5.7

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 0.35 ND U 0.37 ND U 0.4 ND U 0.35

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 5.6 ND U 5.9 ND U 6.4 ND U 5.7

0.0019 J 0.7 0.013 0.73 0.00043 J 0.8 0.024 J 0.71

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 4.4 0.0026 J 4.6 ND U 5 0.009 J 4.4

0.0068 2.8 0.065 2.9 0.0022 J 3.2 0.13 J 2.8

ND U 5.6 ND U 5.9 ND U 6.4 ND U 5.7

ND U 2.8 ND U 2.9 ND U 3.2 ND U 2.8

ND U 5.9 ND U 6.2 ND U 6.7 ND U 5.9

0.00055 J 1.4 0.0022 J 1.5 ND U 1.6 0.0062 J 1.4

0.00092 J 1.4 0.0044 J 1.5 ND U 1.6 0.012 J 1.4

0.003 J 0.7 0.03 0.73 0.0011 J 0.8 0.051 J 0.71

0.00078 J 1.4 0.0035 J 1.5 ND U 1.6 0.014 J 1.4

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 1.4 ND U 1.5 ND U 1.6 ND U 1.4

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

0.0069 0.7 0.074 0.73 0.0045 J 0.8 0.047 J 0.71

ND U 0.7 ND U 0.73 ND U 0.8 ND U 0.71

ND U 0.18 ND U 0.18 ND U 0.2 ND U 0.18

ND U 4.4 ND U 4.6 ND U 5 ND U 4.4

ND U 8.8 ND U 9.2 ND U 10 ND U 8.8

ND U 2.8 ND U 2.9 ND U 3.2 ND U 2.8
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 23 ND U 23 ND U 24 ND U 22

ND U 7.8 ND U 7.8 12 8.3 8 7.5

31 J 2 4 2.1 10 2.1 2.5 2

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 2.9 ND U 3 ND U 3.3 ND U 3.2

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 0.37 ND U 0.38 ND U 0.42 ND U 0.39

ND U 2.9 ND U 3 ND U 3.3 ND U 3.2

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

0.1 J 4.6 0.029 4.8 0.024 5.2 0.018 4.9

ND U 9.2 ND U 9.5 ND U 10 ND U 9.9

ND U 1.5 ND U 1.5 0.0076 1.7 ND U 1.6

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

0.067 J 4.6 0.015 4.8 0.009 5.2 0.0072 4.9

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 0.37 ND U 0.38 ND U 0.42 ND U 0.39

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 12 0.023 12 0.18 13 ND U 13

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 12 ND U 12 0.038 13 ND U 13

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

0.0062 J 2.9 0.0021 J 3 0.0021 J 3.3 0.0017 J 3.2

ND U 12 ND U 12 0.025 13 ND U 13

0.069 J 66 0.1 69 ND U 3700 0.28 71

0.018 J 0.37 0.0021 J 0.38 ND U 0.42 ND U 0.39

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

14.7 18 21.711.1

KAFB-106S10

450

12/13/2020

REG

KAFB-106S10

420

12/12/2020

REG

KAFB-106S10

433

12/13/2020

REG

KAFB-106S10

440

12/13/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

14.7 18 21.711.1

KAFB-106S10

450

12/13/2020

REG

KAFB-106S10

420

12/12/2020

REG

KAFB-106S10

433

12/13/2020

REG

KAFB-106S10

440

12/13/2020

REG

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 4.7 ND U 4.9 ND U 5.3 ND U 5

ND U 2.9 ND U 3 ND U 3.3 ND U 3.2

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 5.9 ND U 6.1 ND U 6.7 ND U 6.3

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 0.37 ND U 0.38 ND U 0.42 ND U 0.39

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 5.9 ND U 6.1 ND U 6.7 ND U 6.3

0.15 J 0.73 0.011 0.76 ND U 0.83 ND U 0.79

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

0.036 J 4.6 0.0044 J 4.8 ND U 5.2 ND U 4.9

0.55 130 0.078 3 0.019 3.3 0.021 3.2

ND U 5.9 ND U 6.1 ND U 6.7 ND U 6.3

ND U 2.9 ND U 3 ND U 3.3 ND U 3.2

ND U 6.2 0.0065 6.4 0.036 7 0.025 6.6

0.014 J 1.5 0.0058 1.5 0.0064 1.7 0.0039 J 1.6

0.045 J 1.5 0.0062 1.5 ND U 1.7 ND U 1.6

0.2 32 0.034 0.76 0.013 0.83 0.012 0.79

0.037 J 1.5 0.0095 1.5 0.0072 1.7 0.0063 1.6

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 1.5 ND U 1.5 ND U 1.7 ND U 1.6

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

0.72 32 0.042 0.76 0.0021 J 0.83 0.0014 J 0.79

ND U 0.73 ND U 0.76 ND U 0.83 ND U 0.79

ND U 0.18 ND U 0.19 ND U 0.21 ND U 0.2

ND U 4.6 ND U 4.8 ND U 5.2 ND U 4.9

ND U 9.2 ND U 9.5 ND U 10 ND U 9.9

ND U 2.9 ND U 3 ND U 3.3 ND U 3.2
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 26 ND U 24 ND U 26 ND U 25

15 9 35 8.2 20 9 31 8.6

8.6 2.2 100 2.4 73 J 2.1 41 J 2.5

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 3 ND U 2.8 ND U 2.6 ND U 2.8

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 0.38 ND U 0.35 ND U 0.32 ND U 0.36

ND U 3 ND U 2.8 ND U 2.6 ND U 2.8

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

0.084 4.7 0.3 240 0.13 J 4.1 0.05 4.4

ND U 9.4 ND U 8.8 ND U 8.1 ND U 8.9

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

0.052 4.7 0.13 J 4.4 0.054 J 4.1 0.019 4.4

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 0.38 ND U 0.35 ND U 0.32 ND U 0.36

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

2.8 500 0.1 J 11 ND U 10 ND U 11

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

0.46 12 ND U 11 ND U 10 ND U 11

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

0.0031 J 3 0.0088 J 2.8 0.0071 J 2.6 0.0055 2.8

0.13 12 ND U 11 ND U 10 ND U 11

11 2800 ND U 3400 0.14 J 58 0.12 64

0.081 0.38 0.15 J 0.35 1.6 18 0.11 0.36

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

19.6 19.319.8 17

KAFB-106S10

480

12/14/2020

REG

KAFB-106S10

490

12/14/2020

REG

KAFB-106S10

460

12/13/2020

REG

KAFB-106S10

470

12/14/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

19.6 19.319.8 17

KAFB-106S10

480

12/14/2020

REG

KAFB-106S10

490

12/14/2020

REG

KAFB-106S10

460

12/13/2020

REG

KAFB-106S10

470

12/14/2020

REG

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 4.8 ND U 4.5 ND U 4.1 ND U 4.5

ND U 3 ND U 2.8 ND U 2.6 ND U 2.8

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 6 ND U 5.6 ND U 5.2 ND U 5.7

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 0.38 ND U 0.35 ND U 0.32 ND U 0.36

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 6 ND U 5.6 ND U 5.2 ND U 5.7

0.031 0.75 0.073 J 0.7 0.16 J 0.65 0.043 0.71

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

0.011 4.7 0.03 J 4.4 0.029 J 4.1 0.0092 4.4

0.17 3 0.37 150 2.1 150 0.098 2.8

ND U 6 ND U 5.6 ND U 5.2 ND U 5.7

ND U 3 ND U 2.8 ND U 2.6 ND U 2.8

0.061 6.3 0.12 J 5.9 0.034 J 5.4 0.015 6

0.025 1.5 0.057 J 1.4 0.018 J 1.3 0.013 1.4

0.041 1.5 0.11 J 1.4 0.052 J 1.3 0.015 1.4

0.082 0.75 0.14 J 0.7 0.76 36 0.043 0.71

0.052 1.5 0.13 J 1.4 0.028 J 1.3 0.012 1.4

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 1.5 ND U 1.4 ND U 1.3 ND U 1.4

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

0.15 0.75 0.7 38 4.5 36 0.11 J 36

ND U 0.75 ND U 0.7 ND U 0.65 ND U 0.71

ND U 0.19 ND U 0.18 ND U 0.16 ND U 0.18

ND U 4.7 ND U 4.4 ND U 4.1 ND U 4.4

ND U 9.4 ND U 8.8 ND U 8.1 ND U 8.9

ND U 3 ND U 2.8 ND U 2.6 ND U 2.8
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 25 ND U 25 ND U 23 ND U 24

ND U 8.4 ND U 8.6 ND U 8 ND U 8.1

1.7 J 2.4 ND U 2.5 ND U 2.2 ND U 2.2

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 0.37 ND U 0.37 ND U 0.36 ND U 0.35

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 9.3 ND U 9.4 ND U 9.1 ND U 8.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 0.37 ND U 0.37 ND U 0.36 ND U 0.35

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 12 ND U 12 ND U 12 ND U 11

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 12 ND U 12 ND U 12 ND U 11

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 12 ND U 12 ND U 12 ND U 11

ND U 67 ND U 67 ND U 65 ND U 63

ND U 0.37 ND U 0.37 ND U 0.36 ND U 0.35

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

18.3 28 28 28

KAFB-106S10

510

12/14/2020

REG

KAFB-106S10

517

12/14/2020

REG

KAFB-106S10

517

12/14/2020

Field Duplicate

KAFB-106S10

500

12/14/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

18.3 28 28 28

KAFB-106S10

510

12/14/2020

REG

KAFB-106S10

517

12/14/2020

REG

KAFB-106S10

517

12/14/2020

Field Duplicate

KAFB-106S10

500

12/14/2020

REG

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.7 ND U 4.8 ND U 4.6 ND U 4.4

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 5.9 ND U 6 ND U 5.8 ND U 5.6

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 0.37 ND U 0.37 ND U 0.36 ND U 0.35

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 5.9 ND U 6 ND U 5.8 ND U 5.6

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 5.9 ND U 6 ND U 5.8 ND U 5.6

ND U 3 ND U 3 ND U 2.9 ND U 2.8

ND U 6.2 ND U 6.3 ND U 6.1 ND U 5.8

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

0.00043 J 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 1.5 ND U 1.5 ND U 1.5 ND U 1.4

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

0.001 J 0.74 0.00041 J 0.75 0.00041 J 0.73 0.00023 J 0.7

ND U 0.74 ND U 0.75 ND U 0.73 ND U 0.7

ND U 0.19 ND U 0.19 ND U 0.18 ND U 0.17

ND U 4.6 ND U 4.7 ND U 4.5 ND U 4.4

ND U 9.3 ND U 9.4 ND U 9.1 ND U 8.7

ND U 3 ND U 3 ND U 2.9 ND U 2.8

Kirtland AFB BFF 

Investigation Report for Data Gap MW Installation 

KAFB-106248 to KAFB-106252 and KAFB-106S10

SWMUs ST-106/SS-111 Page 18 of 25

October 2021



Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 23 ND U 24 ND U 24 ND U 24

3.6 J 7.7 ND U 8.1 4.5 J 8.1 ND U 8.3

ND U 2.3 ND U 2.2 ND U 2.7 1.6 J 2.5

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 0.41 ND U 0.77 ND U 0.52 ND U 0.41

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 10 ND U 19 ND U 13 ND U 10

ND U 1.6 ND U 3.1 ND U 2.1 0.0051 1.6

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 0.41 ND U 0.77 ND U 0.52 ND U 0.41

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 13 ND U 25 ND U 17 6.4 670

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 13 ND U 25 ND U 17 0.12 13

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 13 ND U 25 ND U 17 0.094 13

ND U 74 ND U 140 ND U 94 27 3800

ND U 0.41 0.00082 J 0.77 ND U 0.52 0.0012 J 0.41

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

16.5 29.7 36.2 24.7

KAFB-106V3

260

11/11/2020

REG

KAFB-106V3

230

11/11/2020

REG

KAFB-106V3

240

11/11/2020

REG

KAFB-106V3

250

11/11/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

16.5 29.7 36.2 24.7

KAFB-106V3

260

11/11/2020

REG

KAFB-106V3

230

11/11/2020

REG

KAFB-106V3

240

11/11/2020

REG

KAFB-106V3

250

11/11/2020

REG

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.2 ND U 9.8 ND U 6.6 ND U 5.2

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 6.6 ND U 12 ND U 8.3 ND U 6.6

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 0.41 ND U 0.77 ND U 0.52 ND U 0.41

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 6.6 ND U 12 ND U 8.3 ND U 6.6

ND U 0.82 ND U 1.5 ND U 1 0.00034 J 0.82

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 6.6 ND U 12 ND U 8.3 ND U 6.6

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3

ND U 6.9 ND U 13 ND U 8.7 ND U 6.9

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 0.82 ND U 1.5 ND U 1 0.00083 J 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 1.6 ND U 3.1 ND U 2.1 ND U 1.6

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

0.00033 J 0.82 0.0021 J 1.5 0.00048 J 1 0.0046 J 0.82

ND U 0.82 ND U 1.5 ND U 1 ND U 0.82

ND U 0.2 ND U 0.38 ND U 0.26 ND U 0.21

ND U 5.1 ND U 9.6 ND U 6.5 ND U 5.1

ND U 10 ND U 19 ND U 13 ND U 10

ND U 3.3 ND U 6.1 ND U 4.2 ND U 3.3
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 22 ND U 26 ND U 25 ND U 22

ND U 7.4 ND U 8.9 ND U 8.5 ND U 7.6

ND U 2.1 8.3 2.5 ND U 2.3 ND U 2.3

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 0.42 ND U 0.41 ND U 0.42 ND U 0.48

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 5.2 0.032 5.1 0.0068 5.3 ND U 6.1

ND U 10 ND U 10 ND U 11 ND U 12

ND U 1.7 0.04 1.6 0.0027 J 1.7 ND U 1.9

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 5.2 0.0063 5.1 0.0027 J 5.3 ND U 6.1

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 0.42 ND U 0.41 ND U 0.42 ND U 0.48

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

0.35 13 14 670 ND U 13 ND U 16

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

0.0083 J 13 0.31 13 ND U 13 ND U 16

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

ND U 13 0.3 13 ND U 13 ND U 16

2.7 J 3900 55 7600 2 J 4000 ND U 86

0.0016 J 0.42 0.33 21 0.034 0.42 ND U 0.48

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

21.825.1 25.1 14.6

KAFB-106V3

280.5

11/12/2020

REG

KAFB-106V3

290

11/12/2020

REG

KAFB-106V3

270

11/12/2020

REG

KAFB-106V3

271

11/12/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

21.825.1 25.1 14.6

KAFB-106V3

280.5

11/12/2020

REG

KAFB-106V3

290

11/12/2020

REG

KAFB-106V3

270

11/12/2020

REG

KAFB-106V3

271

11/12/2020

REG

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.3 ND U 5.2 ND U 5.4 ND U 6.2

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 6.6 ND U 6.6 ND U 6.7 ND U 7.8

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 0.42 ND U 0.41 ND U 0.42 ND U 0.48

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 6.6 ND U 6.6 ND U 6.7 ND U 7.8

0.0005 J 0.83 0.053 0.82 0.012 0.84 ND U 0.97

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 5.2 0.0041 J 5.1 ND U 5.3 ND U 6.1

0.0014 J 3.3 0.14 3.3 0.034 3.4 ND U 3.9

ND U 6.6 ND U 6.6 ND U 6.7 ND U 7.8

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

ND U 7 0.011 6.9 ND U 7 ND U 8.1

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 1.7 0.0046 J 1.6 0.0014 J 1.7 ND U 1.9

0.00063 J 0.83 0.067 0.82 0.018 0.84 ND U 0.97

ND U 1.7 0.0012 J 1.6 ND U 1.7 ND U 1.9

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 1.7 ND U 1.6 ND U 1.7 ND U 1.9

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

0.0066 0.83 0.89 42 0.11 0.84 0.00073 J 0.97

ND U 0.83 ND U 0.82 ND U 0.84 ND U 0.97

ND U 0.21 ND U 0.2 ND U 0.21 ND U 0.24

ND U 5.2 ND U 5.1 ND U 5.3 ND U 6.1

ND U 10 ND U 10 ND U 11 ND U 12

ND U 3.3 ND U 3.3 ND U 3.4 ND U 3.9

0.00203
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Motor Oil (C20-C38) MOIL 1000

TPH-DRO (C10-C28) TPH-DRO 1000

TPH-GRO (C6-C10) TPH-GRO 100

1,1,1,2-Tetrachloroethane 630-20-6 ―

1,1,1-Trichloroethane 71-55-6 ―

1,1,2,2-Tetrachloroethane 79-34-5 ―

1,1,2-Trichloroethane 79-00-5 ―

1,1-Dichloroethane 75-34-3 ―

1,1-Dichloroethene 75-35-4 ―

1,1-Dichloropropene 563-58-6 ―

1,2,3-Trichlorobenzene 87-61-6 ―

1,2,3-Trichloropropane 96-18-4 ―

1,2,4-Trichlorobenzene 120-82-1 ―

1,2,4-Trimethylbenzene 95-63-6 ―

1,2-Dibromo-3-chloropropane 96-12-8 ―

1,2-Dibromoethane 106-93-4 0.672

1,2-Dichlorobenzene 95-50-1 ―

1,2-Dichloroethane 107-06-2 ―

1,2-Dichloroethene 540-59-0 ―

1,2-Dichloropropane 78-87-5 ―

1,3,5-Trimethylbenzene 108-67-8 ―

1,3-Dichlorobenzene 541-73-1 ―

1,3-Dichloropropane 142-28-9 ―

1,4-Dichlorobenzene 106-46-7 ―

2,2-Dichloropropane 594-20-7 ―

2-Butanone 78-93-3 ―

2-Chlorotoluene 95-49-8 ―

2-Hexanone 591-78-6 ―

4-Chlorotoluene 106-43-4 ―

4-Isopropyltoluene 99-87-6 ―

4-Methyl-2-pentanone 108-10-1 ―

Acetone 67-64-1 ―

Benzene 71-43-2 17.8

Bromobenzene 108-86-1 ―

VOCs Methods SW8260B 

(mg/kg)

TPH Method SW8015M 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 21 ND U 22

ND U 7.3 ND U 7.6

ND U 2 ND U 2.1

ND U 4.9 ND U 5.1

ND U 4.9 ND U 5.1

ND U 0.79 ND U 0.82

ND U 3.2 ND U 3.3

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

ND U 0.4 ND U 0.41

ND U 3.2 ND U 3.3

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

ND U 4.9 ND U 5.1

ND U 9.9 ND U 10

ND U 1.6 ND U 1.6

ND U 4.9 ND U 5.1

ND U 1.6 ND U 1.6

ND U 1.6 ND U 1.6

ND U 1.6 ND U 1.6

ND U 4.9 ND U 5.1

ND U 1.6 ND U 1.6

ND U 0.4 ND U 0.41

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

0.0046 J 13 ND U 13

ND U 1.6 ND U 1.6

ND U 13 ND U 13

ND U 0.79 ND U 0.82

ND U 3.2 ND U 3.3

ND U 13 ND U 13

ND U 72 ND U 69

ND U 0.4 0.00042 J 0.41

ND U 1.6 ND U 1.6

23.2 23.2

KAFB-106V3

300

11/12/2020

Field Duplicate

KAFB-106V3

300

11/12/2020

REG
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

Well Location ID:

Sample Date:

Sample Depth (ft bgs)

Sample Type:

Core Temperature (°C)

Parameter Analytical Method Analyte CAS

NMED Residential Soil 

Screening Level
a

Bromochloromethane 74-97-5 ―

Bromodichloromethane 75-27-4 ―

Bromoform 75-25-2 ―

Bromomethane 74-83-9 ―

Carbon disulfide 75-15-0 ―

Carbon tetrachloride 56-23-5 ―

Chlorobenzene 108-90-7 ―

Chloroethane 75-00-3 ―

Chloroform 67-66-3 ―

Chloromethane 74-87-3 ―

cis-1,2-Dichloroethene 156-59-2 ―

cis-1,3-Dichloropropene 10061-01-5 ―

Dibromochloromethane 124-48-1 ―

Dibromomethane 74-95-3 ―

Dichlorodifluoromethane 75-71-8 ―

Ethylbenzene 100-41-4 75.1

Hexachloro-1,3-butadiene 87-68-3 ―

Isopropylbenzene 98-82-8 ―

m- & p-Xylenes 179601-23-1 871
b

Methyl tert-butyl ether 1634-04-4 ―

Methylene chloride 75-09-2 ―

Naphthalene 91-20-3 ―

n-Butylbenzene 104-51-8 ―

n-Propylbenzene 103-65-1 ―

o-Xylene 95-47-6 871
b

sec-Butylbenzene 135-98-8 ―

Styrene 100-42-5 ―

tert-Butylbenzene 98-06-6 ―

Tetrachloroethene 127-18-4 ―

Toluene 108-88-3 5230

trans-1,2-Dichloroethene 156-60-5 ―

trans-1,3-Dichloropropene 10061-02-6 ―

Trichloroethene 79-01-6 ―

Trichlorofluoromethane 75-69-4 ―

Vinyl chloride 75-01-4 ―

VOCs Methods SW8260B 

(mg/kg)

Result

Val 

Qual LOD Result

Val 

Qual LOD

23.2 23.2

KAFB-106V3

300

11/12/2020

Field Duplicate

KAFB-106V3

300

11/12/2020

REG

ND U 4.9 ND U 5.1

ND U 4.9 ND U 5.1

ND U 5 ND U 5.2

ND U 3.2 ND U 3.3

ND U 4.9 ND U 5.1

ND U 4.9 ND U 5.1

ND U 4.9 ND U 5.1

ND U 6.3 ND U 6.6

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

ND U 0.79 ND U 0.82

ND U 0.4 ND U 0.41

ND U 4.9 ND U 5.1

ND U 0.79 ND U 0.82

ND U 6.3 ND U 6.6

ND U 0.79 ND U 0.82

ND U 4.9 ND U 5.1

ND U 4.9 ND U 5.1

ND U 3.2 ND U 3.3

ND U 6.3 ND U 6.6

ND U 3.2 ND U 3.3

ND U 6.6 ND U 6.9

ND U 1.6 ND U 1.6

ND U 1.6 ND U 1.6

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

ND U 0.79 ND U 0.82

ND U 1.6 ND U 1.6

ND U 4.9 ND U 5.1

0.0013 J 0.79 0.002 J 0.82

ND U 0.79 ND U 0.82

ND U 0.2 ND U 0.2

ND U 4.9 ND U 5.1

ND U 9.9 ND U 10

ND U 3.2 ND U 3.3
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Table 5-3

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Soil

°C = degrees Celsius

AFB = Air Force Base

BFF = Bulk Fuels Facility

bgs = below ground surface

CAS = chemical abstract service number

DRO = diesel range organics

ft = foot/feet

GRO = gasoline range organics

ID = identification

LOD = limit of detection

mg/Kg = milligram per kilogram

MW = monitoring well

ND = not detected

REG = normal field sample

TPH = total petroleum hydrocarbons

Val Qual = validation qualifier

VOC = volatile organic compound

Val Quals based on independent data validation

J = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated.

U = Qualifier denotes the analyte was analyzed but not detected above the detection limit.  The value associated with the U-qualifier is the LOD.

Shading = detected concentrations above the detection limit

a
New Mexico Environment Department (NMED) Risk Assessment Guidance for Site Investigations and Remediation, Volume I Soil 

Screening Guidance for Human Health Risk Assessments, Revision 2, 6/19/19.  Table 6-2 TPH Soil Screening Levels and Table A-1 

NMED Soil Screening Levels.  Only contaminants of potential concern are shown.

b
The screening level for xylenes includes m-,p-, and-x xylenes. 

― = This analyte is not considered a contaminant of potential concern.
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Table 5-4

Well Construction Details for Soil Vapor Monitoring Well KAFB-106V3

Top 

(ft bgs)

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

Casing 

Inside 

Diameter 

(in)

Top 

(ft bgs)
b

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

KAFB-106V3-7 20-Nov-20 1473457.02 1541614.54 5346.56 5344.01 5346.95 2 4 4 9.1 0.722 -2.55 5 5 7 NA NA

KAFB-106V3-15 1473457.26 1541614.37 5346.68 9.1 12 12 17 0.722 -2.67 13 13 15 NA NA

KAFB-106V3-272 1473457.08 1541614.17 5346.49 235.2 262.7 262.7 273 2.864 -2.48 267 267 272 272 274

a
 Screen is 0.010-inch slot.

bgs = below ground surface

ft = foot/feet

ID = identification

in = inch

MW = monitoring well

NA = not applicable

PVC = polyvinyl chloride

10/20 Silica Sand

Construction DetailsSurvey Data

State Plane 

Coordinate System 

(NAD83)

Elevations 

(NAVD88)

Northing (ft) Easting (ft)

Top of PVC 

Casing 

(ft amsl)

Top of 

Concrete 

Elevation 

(ft amsl)

Blank Casing Screen
a

SumpBentonite Chips

NAD83 = North American Datum of 1983

NAVD88 = North American Vertical Datum of 1988

b 
Negative values are due to wells completed aboveground.

Installation 

Date

Measuring 

Point 

Elevation 

(ft amsl)Well ID

amsl = above mean sea level
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Table 5-5

Well Construction Details for Groundwater Monitoring Wells

DTW (ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

Casing Inside 

Diameter (in)

Top
b 

(ft bgs)

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

Top 

(ft bgs)

Bottom 

(ft bgs)

KAFB-106248-453 1474498.4 1543532.86 5355.97 445.6 450.6 450.6 499.8 3.786 -2.66 452.5 452.5 492.5 492.5 494.5

KAFB-106248-419 1474497.99 1543532.67 5355.98 378 415.8 415.8 445.6 3.786 -2.67 418.5 418.5 443.5 443.5 445.5

KAFB-106249-450 1473603.56 1542864.41 5352.67 443.1 448.2 448.2 492.1 3.786 0.57 450.1 450.1 490.1 490.1 492.1

KAFB-106249-416 1473603.71 1542864.91 5352.59 383.2 413.8 413.8 443.1 3.786 0.65 416.1 416.1 441.1 441.1 443.1

KAFB-106250-448 1473154.15 1542509.94 5349.13 440.7 445.6 445.6 489.7 3.786 0.47 447.7 447.7 487.7 487.7 489.7

KAFB-106250-414 1473154.64 1542509.81 5349.12 378.5 411.5 411.5 440.7 3.786 0.48 413.7 413.7 438.7 438.7 440.7

KAFB-106251-444 1472784.14 1541930.93 5347.84 436.7 441.6 441.6 496 3.786 -2.78 443.6 443.6 483.6 483.6 485.6

KAFB-106251-410 1472784.41 1541930.59 5347.81 378 407.2 407.2 436.7 3.786 -2.75 409.7 409.7 434.7 434.7 436.7

KAFB-106252-515
c 1478561.66 1544052.54 5325.05 504.8 509.9 509.9 538 3.786 0.52 515 515 525 NA NA

KAFB-106252-425 1478561.98 1544052.73 5324.75 418 423 423 504.8 3.786 0.82 425 425 465 465 467

KAFB-106252-391 1478561.63 1544052.94 5324.91 358 388.4 388.4 418 3.786 0.66 390.5 390.5 415.5 415.5 417.5

KAFB-106S10-443 1473425.22 1541736.24 5348.41 436.2 440.8 440.8 497 3.786 -2.71 443 443 483 483 485

KAFB-106S10-409 1473424.81 1541736.29 5348.43 373.6 405.5 405.5 436.2 3.786 -2.73 409 409 434 434 436

473.32

479.01

476.95

472.2

468.5

450.2

Measuring 

Point 

Elevation 

(ft amsl)

5345.7

5356.34

5349.55

5348.73

5353.24

5345.06

5353.31

5353.27

5349.6

5348.06

5325.57 5325.57

Well Identification

Blank Casing Screen
a

SumpBentonite Chips 10/20 Silica Sand

Well Construction DetailsSurvey Data
State Plane 

Coordinate System 

(NAD83)

Elevations 

(NAVD88)

Northing (ft) Easting (ft)

Top of PVC 

Casing 

(ft amsl)

Top of 

Concrete 

(ft amsl)

20-Dec-20

Installation 

Date

22-Mar-21

10-Feb-21

21-Feb-21

21-Jan-21

11-Mar-21
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Table 5-5

Well Construction Details for Groundwater Monitoring Wells

Well Identification
b 

Negative values are due to wells completed aboveground.
c
 This well was completed as a piezometer.

amsl = above mean sea level

bgs = below ground surface

DTW = depth to water at the time of well construction.

ft = foot/feet

ID = identification

in = inch

MW = monitoring well

NA = not applicable 

NAD83 = North American Datum of 1983

NAVD88 = North American Vertical Datum of 1988

PVC = polyvinyl chloride
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Table 5-6

Water Tracking Table

Well Identification

Water Injected for 

Cleanout (gal)

Water Removed for 

Cleanout (gal)

Water Injected for 

Hydrostatic Head (gal)

Water Removed During 

Development (gal)

KAFB-106V3 N/A N/A N/A N/A

KAFB-106S10 N/A N/A N/A 160

KAFB-106248 800 900 300 340

KAFB-106249 400 400 N/A 350

KAFB-106250 300 300 N/A 370

KAFB-106251 450 450 N/A 410

KAFB-106252 1800 2000 N/A 200

gal = gallons

MW = monitoring well

N/A = not applicable
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Table 5-7

Initial Water Levels Versus Current Water Levels

Well Identification

Initial Measurement Date 

at Time of Drilling Depth to Water (ft bgs) Second Quarter 2021 Sampling Date Depth to Water (ft bgs)

KAFB-106248-453 3/19/2021 479.01
a 5/12/2021 480.46

KAFB-106249-450 2/10/2021 476.95 5/12/2021 476.87

KAFB-106250-448 2/21/2021 472.20 5/12/2021 473.55

KAFB-106251-444 1/20/2021 468.50 5/12/2021 471.21

KAFB-106252-425 12/26/2020 450.20 5/12/2021 452.00

KAFB-106S10-443 12/16/2020 472.32 5/10/2021 471.57

bgs = below ground surface

EPA = U.S. Environmental Protection Agency 

ft  = foot/feet 

MW = monitoring well

a
The depth to water in monitoring well KAFB-106248 was measured at 440.62 ft bgs. However, the well had water added to it at the time to control flowing sands.  As such, the 

water level measurement for well KAFB-106248 was from KAFB-106019, located to the west of KAFB-106248, as reported for March 2021 to design the well.
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Table 6-1

Soil Vapor Analytical Results

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Analytical 

Method Analyte

NMED 

Residential 

VISL
a

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD
1,1,2-Trichloro-1,2,2-trifluoroethane 1,040,000 3.3 -- 0.76 3.6 -- 0.79 7.9 -- 0.73 0.41 J 0.64

1,1-Dichloroethane 585 ND U 1.5 ND U 1.5 ND U 1.4 ND U 1.2

1,2,4-Trichlorobenzene 69.5 ND U 1.4 ND U 1.5 ND U 1.4 ND U 1.2

1,2,4-Trimethylbenzene NS 26 -- 0.76 39 -- 0.79 17 -- 0.73 37 -- 0.64

1,2-Dibromoethane 1.56 6.8 -- 0.76 6.6 -- 0.79 12 -- 0.73 17 -- 0.64

1,2-Dichloroethane 36 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

1,3,5-Trimethylbenzene NS 29 -- 0.76 28 -- 0.79 13 -- 0.73 13 -- 0.64

1,3-Butadiene 31.2 ND U 1.4 ND U 1.5 ND U 1.4 ND U 1.2

1,4-Dioxane 187 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

2-Butanone 174,000 14 -- 1.4 11 -- 1.5 6 -- 1.4 62 -- 1.2

2-Hexanone NS ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

4-Methyl-2-pentanone 104,000 0.49 J 0.76 0.59 J 0.79 ND U 0.73 3.1 J 0.64

Acetone 1,080,000 24 -- 12 32 -- 12 10 J 12 330 -- 10

Benzene 120 260 -- 0.76 210 -- 0.79 160 -- 0.73 200 -- 0.64

Bromodichloromethane 25.3 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

Bromoform 851 ND U 1.4 ND U 1.5 ND U 1.4 ND U 1.2

Carbon disulfide 24,300 1.7 J 2.4 ND U 2.5 0.97 J 2.3 2.6 J 2

Carbon tetrachloride 156 0.78 J 0.76 0.76 J 0.79 1.4 J 0.73 0.28 J 0.64

Chloroethane 348,000 ND U 1.4 ND U 1.5 ND U 1.4 ND U 1.2

Chloroform 40.7 0.6 J 0.76 0.54 J 0.79 ND U 0.73 ND U 0.64

Chloromethane 520 ND U 1.4 ND U 1.5 ND U 1.4 0.38 J 1.2

Cyclohexane NS 1,200 -- 15 1,300 -- 16 2,800 -- 29 64 -- 1.3

Dibromochloromethane 34.7 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

Dichlorodifluoromethane 3,480 2.3 -- 1.4 1.3 J 1.5 ND U 1.4 1.6 J 1.2

Ethanol NS 32 -- 3.7 33 -- 3.8 24 -- 3.6 28 -- 3.1

Ethyl acetate 2,430 ND U 2.9 ND U 3 16 J 2.8 ND U 2.4

Ethylbenzene 374 110 -- 0.76 91 -- 0.79 58 -- 0.73 88 -- 0.64

Hexane 24,300 320 -- 1.4 360 -- 1.5 440 -- 28 27 -- 1.2

Isopropyl alcohol NS 5.3 J 2.8 1,600 J 29 37 -- 2.7 160 -- 2.4

m- & p-Xylenes 3,480 190 -- 1.5 170 -- 1.6 120 -- 1.5 250 -- 1.3

Methylene chloride 20,900 ND U 1.4 ND U 1.5 ND U 1.4 ND U 1.2

Naphthalene 27.5 5.3 -- 1.4 9.5 -- 1.4 2.7 -- 1.3 11 -- 1.2

n-Heptane NS 160 -- 1.4 180 -- 1.5 320 -- 1.4 89 -- 1.2

o-Xylene 3,480 120 -- 0.76 100 -- 0.79 56 -- 0.73 71 -- 0.64

Propylene (propene) NS 5.5 J 1.4 170 J 1.5 4 -- 1.4 53 -- 1.2

Styrene 34,800 0.65 J 1.4 0.73 J 1.5 ND U 1.4 0.44 J 1.2

Tetrachloroethene 1,390 ND U 0.76 ND U 0.79 0.55 J 0.73 ND U 0.64

Tetrahydrofuran NS ND U 0.76 ND U 0.79 ND U 0.73 0.26 J 0.64

Toluene 174,000 840 -- 7.6 700 -- 7.9 420 -- 15 930 -- 6.4

Trichloroethene 69.5 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

Trichlorofluoromethane 24,300 1.3 J 1.4 1.1 J 1.5 0.98 J 1.4 0.84 J 1.2

Vinyl chloride 55.9 ND U 0.76 ND U 0.79 ND U 0.73 ND U 0.64

Xylenes, total 3,480 310 -- 1.5 270 -- 1.6 170 -- 1.5 320 -- 1.3

KAFB-106V3-272

SV3-272-212

4/20/2021

REG

Method TO-15 

(µg/m
3
)

KAFB-106V3-007

SV3-007-612

4/20/2021

Field Duplicate

KAFB-106V3-015

SV3-015-212

4/20/2021

REG

KAFB-106V3-007

SV3-007-212

4/20/2021

REG
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Table 6-1

Soil Vapor Analytical Results

µg/m
3
 = microgram per cubic meter

ft = foot (feet)

ID = identification

LOD = limit of detection

MW = monitoring well

ND = not detected

NMED = New Mexico Environmental Department

NS = not specified

REG = normal field sample

Val Qual = validation qualifier

VISL = vapor intrusion screening level

VOC = volatile organic compound

Val Quals based on independent data validation

J = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated.

U = Qualifier denotes the analyte was analyzed but not detected above the detection limit.  The value associated with the U-qualifier is the LOD.

-- = Validation qualifier not assigned.

a
 New Mexico Environment Department VISL Residential Soil Gas, dated 2017.

Shading = detected concentrations above the detection limit

Bold/Shading = reported concentrations exceed the NMED Residential VISL
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

EDB Method SW8011 (µg/L) 1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05 ND U 0.019 ND U 0.019 ND U 0.019

TPH (C28-C40) TPHC28C40 NS NS 800 800 — — — — — — ND U 91

TPH-DRO (C10-C28) TPH-DRO NS NS 1,300 1,300 ND U 40 ND U 40 460 -- 91

TPH-GRO (C6-C10) TPH-GRO NS NS 550 550 54 J 91 58 J 90 69 -- 40

1,1,1,2-Tetrachloroethane 630-20-6 NS NS 5.7 5.7 ND U 0.50 ND U 0.50 ND U 0.50

1,1,1-Trichloroethane 71-55-6 200 200 8,000 200 ND U 0.50 ND U 0.50 ND U 0.50

1,1,2,2-Tetrachloroethane 79-34-5 10 NS 0.76 10 ND U 0.50 ND U 0.50 ND U 0.50

1,1,2-Trichloroethane 79-00-5 5 5 2.8 5 ND U 0.50 ND U 0.50 ND U 0.50

1,1-Dichloroethane 75-34-3 25 NS 28 25 ND U 0.50 ND U 0.50 ND U 0.50

1,1-Dichloroethene 75-35-4 7 7 280 7 ND U 0.50 ND U 0.50 ND U 0.50

1,1-Dichloropropene 563-58-6 NS NS NS NS ND U 0.50 ND U 0.50 ND U 0.50

1,2,3-Trichlorobenzene 87-61-6 NS NS 7 7 ND U 1.0 ND U 1.0 ND U 1.0

1,2,3-Trichloropropane 96-18-4 NS NS 0.0075 0.05
e ND U 0.50 ND U 0.50 ND U 0.50

1,2,4-Trichlorobenzene 120-82-1 70 70 12 70 ND U 1.0 ND U 1.0 ND U 1.0

1,2,4-Trimethylbenzene 95-63-6 NS NS 56 56 ND U 2.0 ND U 2.0 ND U 2.0

1,2-Dibromo-3-chloropropane 96-12-8 NS 0.2 0.0033 1
e ND U 1.0 ND U 1.0 ND U 1.0

1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05 ND U 0.50 ND U 0.50 ND U 0.50

1,2-Dichlorobenzene 95-50-1 600 600 300 600 ND U 0.50 ND U 0.50 ND U 0.50

1,2-Dichloroethane 107-06-2 5 5 1.7 5 ND U 0.50 ND U 0.50 ND U 0.50

1,2-Dichloropropane 78-87-5 5 5 8.5 5 ND U 0.50 ND U 0.50 ND U 0.50

1,3,5-Trimethylbenzene 108-67-8 NS NS 60 60 ND U 1.0 ND U 1.0 ND U 1.0

1,3-Dichlorobenzene 541-73-1 NS NS NS NS ND U 0.50 ND U 0.50 ND U 0.50

1,3-Dichloropropane 142-28-9 NS NS 370 370 ND U 0.50 ND U 0.50 ND U 0.50

1,4-Dichlorobenzene 106-46-7 75 75 4.8 75 ND U 0.50 ND U 0.50 ND U 0.50

2,2-Dichloropropane 594-20-7 NS NS NS NS ND U 0.50 ND U 0.50 ND U 0.50

2-Butanone 78-93-3 NS NS 5,600 5,600 ND U 1.0 ND U 1.0 ND U 1.0

2-Chlorotoluene 95-49-8 NS NS 240 240 ND U 0.50 ND U 0.50 ND U 0.50

2-Hexanone 591-78-6 NS NS 38 38 ND U 1.0 ND U 1.0 ND U 1.0

4-Chlorotoluene 106-43-4 NS NS 250 250 ND U 0.50 ND U 0.50 ND U 0.50

4-Isopropyltoluene 99-87-6 NS NS NS NS ND U 0.50 ND U 0.50 ND U 0.50

TPH Method SW8015M  (µg/L)

VOCs Method SW8260C (µg/L) 

4857 4857 4857

493.3 493.3 488.1

REG Field Duplicate REG

4/5/2021 4/5/2021 2/24/2021

GW248-452-212 GW248-452-612 GW249-211

KAFB-106248-452 KAFB-106248-452 KAFB-106249-450
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

4857 4857 4857

493.3 493.3 488.1

REG Field Duplicate REG

4/5/2021 4/5/2021 2/24/2021

GW248-452-212 GW248-452-612 GW249-211

KAFB-106248-452 KAFB-106248-452 KAFB-106249-450

4-Methyl-2-pentanone 108-10-1 NS NS 6,300 6,300 ND U 1.0 ND U 1.0 ND U 1.0

Acetone 67-64-1 NS NS 14,000 14,000 ND U 2.0 1.5 J 2.0 2.7 J 2.0

Acrolein 107-02-8 NS NS 0.042 5
e ND U 5.0 ND U 5.0 ND UJ 5.0

Acrylonitrile 107-13-1 NS NS 0.52 1
e ND U 1.0 ND U 1.0 ND U 1.0

Benzene 71-43-2 5 5 4.6 5 ND U 0.50 ND U 0.50 ND U 0.50

Bromobenzene 108-86-1 NS NS 62 62 ND U 0.50 ND U 0.50 ND U 0.50

Bromochloromethane 74-97-5 NS NS 83 83 ND UJ 0.50 ND UJ 0.50 ND U 0.50

Bromodichloromethane 75-27-4 NS 80 1.3 80 ND U 0.50 ND U 0.50 ND U 0.50

Bromoform 75-25-2 NS 80 33 80 ND U 2.0 ND U 2.0 ND U 2.0

Bromomethane 74-83-9 NS NS 7.5 7.5 ND U 0.50 ND U 0.50 ND U 0.50

Carbon disulfide 75-15-0 NS NS 810 810 ND U 0.50 ND U 0.50 ND U 0.50

Carbon tetrachloride 56-23-5 5 5 4.6 5 ND U 0.50 ND U 0.50 ND U 0.50

Chlorobenzene 108-90-7 NS 100 78 100 ND U 0.50 ND U 0.50 ND U 0.50

Chloroethane 75-00-3 NS NS 21,000 21,000 ND U 0.50 ND U 0.50 ND U 0.50

Chloroform 67-66-3 100 80 2.2 80 ND U 0.50 ND U 0.50 ND U 0.50

Chloromethane 74-87-3 NS NS 190 190 ND U 0.50 ND U 0.50 ND U 0.50

cis-1,2-Dichloroethene 156-59-2 70 70 36 70 ND U 0.50 ND U 0.50 ND U 0.50

cis-1,3-Dichloropropene 10061-01-5 NS NS 4.7 4.7 ND U 0.50 ND U 0.50 ND U 0.50

Dibromochloromethane 124-48-1 NS 80 8.7 80 ND U 0.50 ND U 0.50 ND U 0.50

Dibromomethane 74-95-3 NS NS 8.3 8.3 ND U 0.50 ND U 0.50 ND U 0.50

Dichlorodifluoromethane 75-71-8 NS NS 200 200 ND U 0.50 ND U 0.50 ND UJ 0.50

Ethylbenzene 100-41-4 700 700 15 700 ND U 0.80 ND U 0.80 ND U 0.80

Hexachloro-1,3-butadiene 87-68-3 NS NS 1.4 4
e ND U 4.0 ND U 4.0 ND U 4.0

Isopropylbenzene 98-82-8 NS NS 450 450 ND U 0.50 ND U 0.50 ND U 0.50

m- & p-Xylenes 179601-23-1 NS NS NS NS ND U 2.0 ND U 2.0 ND U 2.0

Methyl tert-butyl ether 1634-04-4 100 NS 140 100 ND U 0.50 ND U 0.50 ND U 0.50

Methylene chloride 75-09-2 5 5 110 5 ND U 0.50 ND U 0.50 ND U 0.50

Naphthalene 91-20-3 30 NS 1.2 30 ND U 2.0 ND U 2.0 ND U 2.0

n-Butylbenzene 104-51-8 NS NS 1,000 1,000 ND U 0.50 ND U 0.50 ND U 0.50

Method SW8260C (µg/L) VOCs
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

4857 4857 4857

493.3 493.3 488.1

REG Field Duplicate REG

4/5/2021 4/5/2021 2/24/2021

GW248-452-212 GW248-452-612 GW249-211

KAFB-106248-452 KAFB-106248-452 KAFB-106249-450

n-Propylbenzene 103-65-1 NS NS 660 660 ND U 0.50 ND U 0.50 ND U 0.50

o-Xylene 95-47-6 NS NS 190 190 ND U 0.80 ND U 0.80 ND U 0.80

sec-Butylbenzene 135-98-8 NS NS 2,000 2,000 ND U 0.50 ND U 0.50 ND U 0.50

Styrene 100-42-5 100 100 1,200 100 ND U 0.50 ND U 0.50 ND U 0.50

tert-Butylbenzene 98-06-6 NS NS 690 690 ND U 1.0 ND U 1.0 ND U 1.0

Tetrachloroethene 127-18-4 5 5 110 5 ND U 0.50 ND U 0.50 ND U 0.50

Toluene 108-88-3 1,000 1,000 1,100 1,000 ND U 0.50 ND U 0.50 19 -- 0.50

trans-1,2-Dichloroethene 156-60-5 100 100 68 100 ND U 0.50 ND U 0.50 ND U 0.50

trans-1,3-Dichloropropene 10061-02-6 NS NS 4.7 4.7 ND U 0.50 ND U 0.50 ND U 0.50

Trichloroethene 79-01-6 5 5 4.9 5 ND U 0.50 ND U 0.50 ND U 0.50

Trichlorofluoromethane 75-69-4 NS NS 5,200 5,200 ND U 0.50 ND U 0.50 ND U 0.50

Vinyl acetate 108-05-4 NS NS 410 410 ND U 2.0 ND U 2.0 ND U 2.0

Vinyl chloride 75-01-4 2 2 0.19 2 ND U 0.50 ND U 0.50 ND U 0.50

Xylenes, total 1330-20-7 620 10,000 190 620 ND U 2.8 ND U 2.8 ND U 2.8

Calcium 7440-70-2 NS NS NS NS 43 -- 0.15 44 -- 0.15 47 J 0.15

Iron, dissolved 7439-89-6 1.0 NS 14 1.0 ND U 0.10 ND U 0.10 0.12 J 100

Magnesium 7439-95-4 NS NS NS NS 6.3 -- 0.075 6.2 -- 0.075 7.1 J 0.075

Manganese, dissolved 7439-96-5 0.2 NS 0.43 0.2 0.11 -- 0.0052 0.10 -- 0.0052 0.38 -- 0.0052

Potassium 7440-09-7 NS NS NS NS 2.8 -- 0.45 2.9 -- 0.45 2.7 -- 450

Sodium 7440-23-5 NS NS NS NS 29 -- 0.50 29 -- 0.50 26 J 0.5

Arsenic 7440-38-2 0.01 0.01 0.00052 0.01 ND U 0.0016 ND U 0.0016 ND U 1.6

Lead 7439-92-1 0.015 0.015 0.015 0.015 0.00052 -- 0.00025 0.00041 J 0.00025 0.00012 J 0.25

Bromide 24959-67-9 NS NS NS NS ND U 2.0 ND U 2.0 ND U 2.0

Chloride 16887-00-6 250 NS NS 250 29 -- 1.5 29 -- 1.5 10 J- 1.5

Sulfate 14808-79-8 600 NS NS 600 42 -- 4.5 42 -- 4.5 28 -- 4.5

Method E353.2 (mg/L) Nitrate/Nitrite Nitrogen NNN 10
f

10
f NS 10

f 0.30 -- 0.090 0.29 -- 0.090 — — —

Alkalinity, bicarbonate (as CaCO3) ALK-B NS NS NS NS ND U 2.0 ND U 2.0 160 -- 6.0

Alkalinity, carbonate (as CaCO3) ALK-C NS NS NS NS 29 -- 1.5 29 -- 1.5 ND U 6.0

Alkalinity, total (as CaCO3) ALK NS NS NS NS 42 -- 4.5 42 -- 4.5 160 -- 6.0

Anions Method E300.0 (mg/L)

Alkalinity Method SM2320B (mg/L)

Metals Method SW6010C (mg/L)

Method SW6020A (mg/L)

VOCs Method SW8260C (µg/L) 
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

EDB Method SW8011 (µg/L) 1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05

TPH (C28-C40) TPHC28C40 NS NS 800 800

TPH-DRO (C10-C28) TPH-DRO NS NS 1,300 1,300

TPH-GRO (C6-C10) TPH-GRO NS NS 550 550

1,1,1,2-Tetrachloroethane 630-20-6 NS NS 5.7 5.7

1,1,1-Trichloroethane 71-55-6 200 200 8,000 200

1,1,2,2-Tetrachloroethane 79-34-5 10 NS 0.76 10

1,1,2-Trichloroethane 79-00-5 5 5 2.8 5

1,1-Dichloroethane 75-34-3 25 NS 28 25

1,1-Dichloroethene 75-35-4 7 7 280 7

1,1-Dichloropropene 563-58-6 NS NS NS NS

1,2,3-Trichlorobenzene 87-61-6 NS NS 7 7

1,2,3-Trichloropropane 96-18-4 NS NS 0.0075 0.05
e

1,2,4-Trichlorobenzene 120-82-1 70 70 12 70

1,2,4-Trimethylbenzene 95-63-6 NS NS 56 56

1,2-Dibromo-3-chloropropane 96-12-8 NS 0.2 0.0033 1
e

1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05

1,2-Dichlorobenzene 95-50-1 600 600 300 600

1,2-Dichloroethane 107-06-2 5 5 1.7 5

1,2-Dichloropropane 78-87-5 5 5 8.5 5

1,3,5-Trimethylbenzene 108-67-8 NS NS 60 60

1,3-Dichlorobenzene 541-73-1 NS NS NS NS

1,3-Dichloropropane 142-28-9 NS NS 370 370

1,4-Dichlorobenzene 106-46-7 75 75 4.8 75

2,2-Dichloropropane 594-20-7 NS NS NS NS

2-Butanone 78-93-3 NS NS 5,600 5,600

2-Chlorotoluene 95-49-8 NS NS 240 240

2-Hexanone 591-78-6 NS NS 38 38

4-Chlorotoluene 106-43-4 NS NS 250 250

4-Isopropyltoluene 99-87-6 NS NS NS NS

TPH Method SW8015M  (µg/L)

VOCs Method SW8260C (µg/L) 

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 0.019 ND U 0.019 0.010 J 0.019

ND U 92 8200 -- 480 ND U 110

480 -- 92 21,000 -- 480 210 -- 110

79 -- 40 3,900 J+ 40 ND U 40

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND UJ 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 1.0 ND U 1 ND U 1

ND U 0.50 ND UJ 0.5 ND U 0.5

ND U 1.0 ND U 1 ND U 1

ND U 2.0 1.2 J 2 ND U 2

ND U 1.0 ND U 1 ND U 1

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 1.0 ND U 1 ND U 1

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 1.0 14 -- 1 0.31 J 1

ND U 0.50 ND U 0.5 ND U 0.5

ND U 1.0 ND UJ 1 ND U 1

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 14 -- 0.5 ND U 0.5

4857 4857 4857

488.1 486 481.6

Field Duplicate REG REG

2/24/2021 3/4/2021 2/23/2021

GW249-611 GW250-211 GW251-211

KAFB-106249-450 KAFB-106250-447 KAFB-106251-443
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

4-Methyl-2-pentanone 108-10-1 NS NS 6,300 6,300

Acetone 67-64-1 NS NS 14,000 14,000

Acrolein 107-02-8 NS NS 0.042 5
e

Acrylonitrile 107-13-1 NS NS 0.52 1
e

Benzene 71-43-2 5 5 4.6 5

Bromobenzene 108-86-1 NS NS 62 62

Bromochloromethane 74-97-5 NS NS 83 83

Bromodichloromethane 75-27-4 NS 80 1.3 80

Bromoform 75-25-2 NS 80 33 80

Bromomethane 74-83-9 NS NS 7.5 7.5

Carbon disulfide 75-15-0 NS NS 810 810

Carbon tetrachloride 56-23-5 5 5 4.6 5

Chlorobenzene 108-90-7 NS 100 78 100

Chloroethane 75-00-3 NS NS 21,000 21,000

Chloroform 67-66-3 100 80 2.2 80

Chloromethane 74-87-3 NS NS 190 190

cis-1,2-Dichloroethene 156-59-2 70 70 36 70

cis-1,3-Dichloropropene 10061-01-5 NS NS 4.7 4.7

Dibromochloromethane 124-48-1 NS 80 8.7 80

Dibromomethane 74-95-3 NS NS 8.3 8.3

Dichlorodifluoromethane 75-71-8 NS NS 200 200

Ethylbenzene 100-41-4 700 700 15 700

Hexachloro-1,3-butadiene 87-68-3 NS NS 1.4 4
e

Isopropylbenzene 98-82-8 NS NS 450 450

m- & p-Xylenes 179601-23-1 NS NS NS NS

Methyl tert-butyl ether 1634-04-4 100 NS 140 100

Methylene chloride 75-09-2 5 5 110 5

Naphthalene 91-20-3 30 NS 1.2 30

n-Butylbenzene 104-51-8 NS NS 1,000 1,000

Method SW8260C (µg/L) VOCs

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

4857 4857 4857

488.1 486 481.6

Field Duplicate REG REG

2/24/2021 3/4/2021 2/23/2021

GW249-611 GW250-211 GW251-211

KAFB-106249-450 KAFB-106250-447 KAFB-106251-443

ND U 1.0 15 -- 1 ND U 1

2.9 J 2.0 88 -- 2 5.3 J 2

ND UJ 5.0 ND U 5 ND UJ 5

ND U 1.0 ND U 1 ND U 1

ND U 0.50 8.1 -- 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 2.0 ND U 2 ND U 2

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND UJ 0.50 ND UJ 0.5 ND UJ 0.5

ND U 0.80 1.6 -- 0.8 ND U 0.8

ND U 4.0 ND U 4 ND U 4

ND U 0.50 12 -- 0.5 ND U 0.5

ND U 2.0 ND U 2 ND U 2

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 2.0 2.9 J 2 ND U 2

ND U 0.50 0.23 J 0.5 ND U 0.5
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

n-Propylbenzene 103-65-1 NS NS 660 660

o-Xylene 95-47-6 NS NS 190 190

sec-Butylbenzene 135-98-8 NS NS 2,000 2,000

Styrene 100-42-5 100 100 1,200 100

tert-Butylbenzene 98-06-6 NS NS 690 690

Tetrachloroethene 127-18-4 5 5 110 5

Toluene 108-88-3 1,000 1,000 1,100 1,000

trans-1,2-Dichloroethene 156-60-5 100 100 68 100

trans-1,3-Dichloropropene 10061-02-6 NS NS 4.7 4.7

Trichloroethene 79-01-6 5 5 4.9 5

Trichlorofluoromethane 75-69-4 NS NS 5,200 5,200

Vinyl acetate 108-05-4 NS NS 410 410

Vinyl chloride 75-01-4 2 2 0.19 2

Xylenes, total 1330-20-7 620 10,000 190 620

Calcium 7440-70-2 NS NS NS NS

Iron, dissolved 7439-89-6 1.0 NS 14 1.0

Magnesium 7439-95-4 NS NS NS NS

Manganese, dissolved 7439-96-5 0.2 NS 0.43 0.2

Potassium 7440-09-7 NS NS NS NS

Sodium 7440-23-5 NS NS NS NS

Arsenic 7440-38-2 0.01 0.01 0.00052 0.01

Lead 7439-92-1 0.015 0.015 0.015 0.015

Bromide 24959-67-9 NS NS NS NS

Chloride 16887-00-6 250 NS NS 250

Sulfate 14808-79-8 600 NS NS 600

Method E353.2 (mg/L) Nitrate/Nitrite Nitrogen NNN 10
f

10
f NS 10

f

Alkalinity, bicarbonate (as CaCO3) ALK-B NS NS NS NS

Alkalinity, carbonate (as CaCO3) ALK-C NS NS NS NS

Alkalinity, total (as CaCO3) ALK NS NS NS NS

Anions Method E300.0 (mg/L)

Alkalinity Method SM2320B (mg/L)

Metals Method SW6010C (mg/L)

Method SW6020A (mg/L)

VOCs Method SW8260C (µg/L) 

Result

Val 

Qual LOD Result

Val 

Qual LOD Result

Val 

Qual LOD

4857 4857 4857

488.1 486 481.6

Field Duplicate REG REG

2/24/2021 3/4/2021 2/23/2021

GW249-611 GW250-211 GW251-211

KAFB-106249-450 KAFB-106250-447 KAFB-106251-443

ND U 0.50 0.87 J 0.5 ND U 0.5

ND U 0.80 3 -- 0.8 ND U 0.8

ND U 0.50 1.1 J 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 1.0 ND UJ 1 ND U 1

ND U 0.50 ND U 0.5 ND U 0.5

18 -- 0.50 0.52 J 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 0.50 ND U 0.5 ND U 0.5

ND U 2.0 ND U 2 ND U 2

ND U 0.50 ND U 0.5 ND U 0.5

ND U 2.8 3 J 2.8 ND U 2.8

47 -- 0.15 75 J 0.15 61 -- 0.15

0.11 J 100 0.96 -- 100 ND U 100

7.1 -- 0.075 13 J 0.075 9.7 -- 0.075

0.39 -- 0.0052 2.4 J 0.0052 0.41 -- 0.0052

2.8 -- 450 3.7 -- 450 3.5 -- 450

26 -- 0.5 31 J 0.5 30 -- 0.5

ND U 1.6 0.0015 J 1.6 0.00095 J 1.6

0.000099 J 0.25 0.00053 -- 0.25 0.000086 J 0.25

ND U 2.0 ND U 2 ND U 2

9.8 J- 1.5 12 -- 1.5 11 -- 1.5

27 -- 4.5 6 J+ 4.5 29 -- 4.5

— — — — — — — — —

160 -- 6.0 270 -- 6 220 -- 6

ND U 6.0 ND U 6 ND U 6

160 -- 6.0 270 J- 6 220 J- 6
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

EDB Method SW8011 (µg/L) 1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05

TPH (C28-C40) TPHC28C40 NS NS 800 800

TPH-DRO (C10-C28) TPH-DRO NS NS 1,300 1,300

TPH-GRO (C6-C10) TPH-GRO NS NS 550 550

1,1,1,2-Tetrachloroethane 630-20-6 NS NS 5.7 5.7

1,1,1-Trichloroethane 71-55-6 200 200 8,000 200

1,1,2,2-Tetrachloroethane 79-34-5 10 NS 0.76 10

1,1,2-Trichloroethane 79-00-5 5 5 2.8 5

1,1-Dichloroethane 75-34-3 25 NS 28 25

1,1-Dichloroethene 75-35-4 7 7 280 7

1,1-Dichloropropene 563-58-6 NS NS NS NS

1,2,3-Trichlorobenzene 87-61-6 NS NS 7 7

1,2,3-Trichloropropane 96-18-4 NS NS 0.0075 0.05
e

1,2,4-Trichlorobenzene 120-82-1 70 70 12 70

1,2,4-Trimethylbenzene 95-63-6 NS NS 56 56

1,2-Dibromo-3-chloropropane 96-12-8 NS 0.2 0.0033 1
e

1,2-Dibromoethane 106-93-4 0.05 0.05 0.075 0.05

1,2-Dichlorobenzene 95-50-1 600 600 300 600

1,2-Dichloroethane 107-06-2 5 5 1.7 5

1,2-Dichloropropane 78-87-5 5 5 8.5 5

1,3,5-Trimethylbenzene 108-67-8 NS NS 60 60

1,3-Dichlorobenzene 541-73-1 NS NS NS NS

1,3-Dichloropropane 142-28-9 NS NS 370 370

1,4-Dichlorobenzene 106-46-7 75 75 4.8 75

2,2-Dichloropropane 594-20-7 NS NS NS NS

2-Butanone 78-93-3 NS NS 5,600 5,600

2-Chlorotoluene 95-49-8 NS NS 240 240

2-Hexanone 591-78-6 NS NS 38 38

4-Chlorotoluene 106-43-4 NS NS 250 250

4-Isopropyltoluene 99-87-6 NS NS NS NS

TPH Method SW8015M  (µg/L)

VOCs Method SW8260C (µg/L) 

Result

Val 

Qual LOD Result

Val 

Qual LOD

ND U 0.019 15 -- 1.9

— — — ND U 440

ND U 90 23,000 -- 740

ND U 40 61,000 -- 2000

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 5.2 -- 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 1 ND U 5

ND U 0.5 1.2 J 2.5

ND U 1 ND U 5

ND U 2 280 -- 10

ND U 1 ND U 5

ND U 0.5 140 -- 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 1 82 -- 5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND UJ 1 57 -- 5

ND U 0.5 ND U 2.5

ND UJ 1 31 J 5

ND U 0.5 ND U 2.5

ND U 0.5 5.1 J 2.5

463 483

4857 4857

3/23/2021 12/30/2020

REG REG

KAFB-106252-425 KAFB-106S10-443

GW252-425-211 GWS10-204
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

4-Methyl-2-pentanone 108-10-1 NS NS 6,300 6,300

Acetone 67-64-1 NS NS 14,000 14,000

Acrolein 107-02-8 NS NS 0.042 5
e

Acrylonitrile 107-13-1 NS NS 0.52 1
e

Benzene 71-43-2 5 5 4.6 5

Bromobenzene 108-86-1 NS NS 62 62

Bromochloromethane 74-97-5 NS NS 83 83

Bromodichloromethane 75-27-4 NS 80 1.3 80

Bromoform 75-25-2 NS 80 33 80

Bromomethane 74-83-9 NS NS 7.5 7.5

Carbon disulfide 75-15-0 NS NS 810 810

Carbon tetrachloride 56-23-5 5 5 4.6 5

Chlorobenzene 108-90-7 NS 100 78 100

Chloroethane 75-00-3 NS NS 21,000 21,000

Chloroform 67-66-3 100 80 2.2 80

Chloromethane 74-87-3 NS NS 190 190

cis-1,2-Dichloroethene 156-59-2 70 70 36 70

cis-1,3-Dichloropropene 10061-01-5 NS NS 4.7 4.7

Dibromochloromethane 124-48-1 NS 80 8.7 80

Dibromomethane 74-95-3 NS NS 8.3 8.3

Dichlorodifluoromethane 75-71-8 NS NS 200 200

Ethylbenzene 100-41-4 700 700 15 700

Hexachloro-1,3-butadiene 87-68-3 NS NS 1.4 4
e

Isopropylbenzene 98-82-8 NS NS 450 450

m- & p-Xylenes 179601-23-1 NS NS NS NS

Methyl tert-butyl ether 1634-04-4 100 NS 140 100

Methylene chloride 75-09-2 5 5 110 5

Naphthalene 91-20-3 30 NS 1.2 30

n-Butylbenzene 104-51-8 NS NS 1,000 1,000

Method SW8260C (µg/L) VOCs

Result

Val 

Qual LOD Result

Val 

Qual LOD

463 483

4857 4857

3/23/2021 12/30/2020

REG REG

KAFB-106252-425 KAFB-106S10-443

GW252-425-211 GWS10-204

ND UJ 1 13 J 5

ND U 2 410 -- 10

ND U 5 ND U 25

ND UJ 1 ND U 5

ND U 0.5 8,400 -- 25

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 2 ND U 10

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.8 850 -- 4

ND U 4 ND U 20

ND U 0.5 53 -- 2.5

ND U 2 2,700 -- 10

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 2 160 -- 10

ND U 0.5 5 J 2.5
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Well Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Sample Depth (ft bgs)

Reference Elevation Interval (ft AMSL):

Parameter Analytical Method Analyte CAS

NMAC 

NMWQCC
a

EPA MCL
b

EPA RSL
c

Project 

Screening 

Level
d

n-Propylbenzene 103-65-1 NS NS 660 660

o-Xylene 95-47-6 NS NS 190 190

sec-Butylbenzene 135-98-8 NS NS 2,000 2,000

Styrene 100-42-5 100 100 1,200 100

tert-Butylbenzene 98-06-6 NS NS 690 690

Tetrachloroethene 127-18-4 5 5 110 5

Toluene 108-88-3 1,000 1,000 1,100 1,000

trans-1,2-Dichloroethene 156-60-5 100 100 68 100

trans-1,3-Dichloropropene 10061-02-6 NS NS 4.7 4.7

Trichloroethene 79-01-6 5 5 4.9 5

Trichlorofluoromethane 75-69-4 NS NS 5,200 5,200

Vinyl acetate 108-05-4 NS NS 410 410

Vinyl chloride 75-01-4 2 2 0.19 2

Xylenes, total 1330-20-7 620 10,000 190 620

Calcium 7440-70-2 NS NS NS NS

Iron, dissolved 7439-89-6 1.0 NS 14 1.0

Magnesium 7439-95-4 NS NS NS NS

Manganese, dissolved 7439-96-5 0.2 NS 0.43 0.2

Potassium 7440-09-7 NS NS NS NS

Sodium 7440-23-5 NS NS NS NS

Arsenic 7440-38-2 0.01 0.01 0.00052 0.01

Lead 7439-92-1 0.015 0.015 0.015 0.015

Bromide 24959-67-9 NS NS NS NS

Chloride 16887-00-6 250 NS NS 250

Sulfate 14808-79-8 600 NS NS 600

Method E353.2 (mg/L) Nitrate/Nitrite Nitrogen NNN 10
f

10
f NS 10

f

Alkalinity, bicarbonate (as CaCO3) ALK-B NS NS NS NS

Alkalinity, carbonate (as CaCO3) ALK-C NS NS NS NS

Alkalinity, total (as CaCO3) ALK NS NS NS NS

Anions Method E300.0 (mg/L)

Alkalinity Method SM2320B (mg/L)

Metals Method SW6010C (mg/L)

Method SW6020A (mg/L)

VOCs Method SW8260C (µg/L) 

Result

Val 

Qual LOD Result

Val 

Qual LOD

463 483

4857 4857

3/23/2021 12/30/2020

REG REG

KAFB-106252-425 KAFB-106S10-443

GW252-425-211 GWS10-204

ND U 0.5 45 -- 2.5

ND U 0.8 1,100 -- 4

ND U 0.5 8 J 2.5

ND U 0.5 ND U 2.5

ND U 1 ND U 5

ND U 0.5 ND U 2.5

ND U 0.5 16,000 -- 250

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 0.5 ND U 2.5

ND U 2 ND U 10

ND U 0.5 ND U 2.5

ND U 2.8 3,800 -- 14

61 -- 0.15 49 -- 0.15

ND U 0.1 0.046 J 0.1

8.2 -- 0.075 8.2 -- 0.075

0.074 -- 0.0052 0.6 -- 0.0052

3.6 -- 0.45 3.2 -- 0.45

28 -- 0.5 26 -- 0.5

ND U 0.0016 0.00085 J 0.0016

0.00011 J 0.00025 ND U 0.00025

ND U 2 ND U 2

67 -- 15 15 -- 1.5

61 -- 4.5 14 -- 4.5

2.1 -- 0.45 ND U 0.09

91 -- 6 180 — 6

ND U 6 ND — 6

91 -- 6 180 J 6
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Table 6-2

Analytical Results for Total Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

b
 EPA National Primary Drinking Water Regulations, MCLs and Secondary MCLs, Title 40CFR Part 141, 143 (May 2018).

c
  EPA Region 6  RSL for Tapwater (May 2021) for hazard index = 1.0 for noncarcinogens and a 10-5 cancer risk level for carcinogens.

f
 Based on the geochemical equilibrium of the site groundwater and previous site data analyses, nitrate/nitrite results represent nitrate concentrations.

µg/L = microgram per liter

AFB = Air Force Base

AMSL = above mean sea level

bgs = below ground surface

CFR = Code of Federal Regulations

EPA = U.S. Environmental Protection Agency

ft = foot (feet)

ID = identification

LOD = limit of detection

MCL = maximum contaminant level

mg/L = milligrams per liter

MW = monitoring well

ND = not detected

NMAC = New Mexico Administrative Code

WQCC = Water Quality Control Commission

NS = not specified

REG = normal field sample

RSL = regional screening level

Val Qual = validation qualifier

VOC = volatile organic compound

Val Quals based on independent data validation

J = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated.

J+ = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated biased high.

J- = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated biased low.

U = Qualifier denotes the analyte was analyzed but not detected above the detection limit.  The value associated with the U-qualifier is the LOD.

-- = Validation qualifier not assigned.

a
 New Mexico WQCC numeric standards per the NMAC Title 20.6.2.3101A, Standards for Ground Water of 10,000 mg/L Total Dissolved Solids Concentration or Less (NMAC 2018).  For metals, the NMWQCC numeric standard applies to dissolved metals.

d
  The project screening level was selected to satisfy the requirements of the Kirtland AFB Hazardous Waste Permit Number NM9570024423 as the lowest of (1) New Mexico WQCC numeric standard or (2) EPA MCL. If no New Mexico WQCC standard or 

MCL exists for any analyte, then the project screening level will be the EPA RSL.
e
 The project screening level has been raised to the laboratory limit of detection.

Shading = detected concentrations above the detection limit

Bold/Shading = reported concentrations exceed the project screening level
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REGULATORY CORRESPONDENCE 
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Lt. Governor 

 

 
 
 

 

 
 

James C. Kenney 
Cabinet Secretary 

 

Jennifer J. Pruett 
Deputy Secretary  

 
 

 
 
 
 
 
May 24, 2021 
 
Colonel David S. Miller    Lt. Colonel Wayne J. Acosta 
Base Commander     Civil Engineer Office 
377 ABW/CC      377 Civil engineer Division  
2000 Wyoming Blvd SE    2050 Wyoming Blvd SE, Suite 116 
Kirtland AFB, NM 87117                Kirtland AFB, NM 87117 
 
 
RE:  APPROVAL – REQUEST FOR EXTENSION TO SUBMIT THE 

DATA GAP MONITORING WELL INSTALLATION-INVESTIGATION REPORT FOR 
WELLS KAFB-106248 to KAFB-106252 
BULK FUELS FACILITY SOLID WASTE MANAGEMENT UNITS ST-106 AND SS-111 
KIRTLAND AIR FORCE BASE, NEW MEXICO 
EPA ID# NM6213820974 
HWB-KAFB-19-015 
 

Dear Colonel Miller and Lt. Colonel Acosta: 
 
The New Mexico Environment Department (NMED) received the Kirtland Air Force Base 
(Permittee) letter requesting an extension of time to submit the Data Gap Monitoring Well 
Installation-Investigation Report for wells KAFB-106248 to KAFB-106252 (Report), dated May 6, 
2021. The Report iss required by the July 9, 2020 Approval with Modifications for the Work Plan 
for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252.  The Permittee 
requests an extension of time for submittal of the Report due to delays in completing field work 
due to inclement weather, drilling equipment failure, and equipment maintenance.  
NMED hereby approves the Permittee’s request for an extension; the Report must be 
submitted to NMED for review no later than October 12, 2021, as requested. 
 
 

 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

 

Hazardous Waste Bureau 
 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6313 

Phone (505) 476-6000     Fax (505) 476-6030 

www.env.nm.gov 
 

 
 
 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
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Col. Miller and Lt. Col. Acosta   
May 24, 2021 
Page 2 of 2 
 

 

If you have any questions, please contact me at (505) 476-6035. 
 
 
Sincerely, 
 
 
 
 
Kevin M. Pierard, Chief  
Hazardous Waste Bureau 
 
cc: B. Wear, NMED HWB 

L. Andress, NMED HWB 
 S. Kottkamp, KAFB 
 K. Lynnes, KAFB 
 C. Cash, KAFB 
 D. Agnew, ABCWUA 
 A. Tafoya, VA 
 
 
File: KAFB 2021 Bulk Fuels Facility Spill and Reading 
 
 
 

Kevin 
Pierard

Digitally signed by 
Kevin Pierard 
Date: 2021.05.24 
09:38:09 -06'00'
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Bockisch, Bernard

From: KOTTKAMP, SHEEN T GS-13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>
Sent: Monday, November 16, 2020 4:43 PM
To: Bockisch, Bernard
Subject: FW: Follow up on Friday's call on source area drilling

Bernie, see below.  Sheen 
 

From: Andress, Lane, NMENV <Lane.Andress@state.nm.us>  
Sent: Monday, November 16, 2020 4:28 PM 
To: Moayyad, Behnaum CIV USARMY CESPA (USA) <Behnaum.Moayyad@usace.army.mil>; KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW 
<sheen.kottkamp.1@us.af.mil>; Cobrain, Dave, NMENV <dave.cobrain@state.nm.us> 
Subject: [Non‐DoD Source] RE: Follow up on Friday's call on source area drilling 
 
Mr. Moayyad and Mr. Kottkamp, 
 
NMED has reviewed the proposed construction diagram for KAFB‐106V3. NMED approves the construction diagram with the following conditions: 
 

1. Complete the soil vapor wells utilizing a well screen with a 0.01 slot size.  The use of 10/20 sand is best, however the 12/20 sand will be sufficient.   
2. The boring may be backfilled with filter pack sand to 281 ft bgs followed by carefully placed bentonite utilizing a tremie pipe.  Ensure proper hydration of 

the bentonite to form a good seal. 
 
NMED has review the lithologic log for the placement of the shallow soil vapor points and notes the following: 

1. There was no geologic logging from 0‐8 ft bgs, it is uncertain where the shallowest vapor point from 5‐7 ft bgs will be, it could be placed in either topsoil 
or backfill.  

2. The shallow vapor point from 13‐15 ft bgs is being place in a clay. 
It is not clear to NMED what the value of the data obtained from these two shallow soil points would be. 
 
Please contact me if you have any questions or concerns, 
 
Thank you, 
Lane 

 
Lane Andress, P.G. 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
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Santa Fe, NM 87505-6313 
Office: 505-476-6059 
 
 
 
 
 

From: Moayyad, Behnaum CIV USARMY CESPA (USA) <Behnaum.Moayyad@usace.army.mil>  
Sent: Monday, November 16, 2020 12:44 PM 
To: Andress, Lane, NMENV <Lane.Andress@state.nm.us>; KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>; Cobrain, Dave, 
NMENV <dave.cobrain@state.nm.us> 
Subject: [EXT] RE: Follow up on Friday's call on source area drilling 
Importance: High 
 
Mr. Cobrain and Ms. Andress,   
Please see attached proposed construction diagram for KAFB‐106V3 provided on behalf of the Air Force.  Construction can begin tomorrow with your 
concurrence.  
Please note that a 1‐ft sump is not currently available and would have to be cut and threaded to size. A 2‐ft sump has been substituted to prevent field delays.   
 
Thank you,  
Ben Moayyad 
USACE-Albuquerque 
Mobile: (505) 639-3195 
 

From: Andress, Lane, NMENV <Lane.Andress@state.nm.us>  
Sent: Monday, November 16, 2020 8:30 AM 
To: KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>; Moayyad, Behnaum CIV USARMY CESPA (USA) 
<Behnaum.Moayyad@usace.army.mil>; Cobrain, Dave, NMENV <dave.cobrain@state.nm.us> 
Cc: Andress, Lane, NMENV <Lane.Andress@state.nm.us> 
Subject: [Non‐DoD Source] Follow up on Friday's call on source area drilling 
 
Sheen and Ben, Just to follow up: 
 
First of all, thank you both for your working with us on this, it is much appreciated. 
 
This current boring will be completed as KAFB‐106V3, a soil vapor monitoring well screened across the clay, as described in NMED’s approval with modifications 
letter, to be able to check for LNAPL accumulation on top of the clay in this location.  This well will be constructed of 3” PVC casing to accommodate the 
geophysical logging tools and be constructed with 5 ft screen (vs the 2 ft in NMED’s letter) with the screen from 266‐271 ft bgs and the sump from 271 to 272 ft 
bgs. This well will also include a shallow soil vapor monitoring well to 25 ft bgs. KAFB will send NMED a construction diagram for approval. 

Appendix A Page 26 of 42



3

 
KAFB‐106V3 will be geophysically logged with gamma neutron and dual induction.  
 
Attached is a map with the updated step out location for the utility clearance. Thank you for assisting with this Sheen. 
 
Please let me know if you have any questions or concerns. 
 
Lane 

 
Lane Andress, P.G. 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6313 
Office: 505-476-6059 
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Bockisch, Bernard

From: KOTTKAMP, SHEEN T GS-13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>
Sent: Tuesday, December 8, 2020 8:45 AM
To: Behnaum.Moayyad (Behnaum.Moayyad@usace.army.mil); Phaneuf, Mark J SPA; Phil Lovato; Dreeland, Linda E CIV USARMY CESPA (USA); 

Bockisch, Bernard; Rachel Hobbs, PG, PMP
Subject: FW: Response to your request for a summary of the step-out boring issue
Attachments: Justification for Well KAFB-106S10A_V2_12-4-20.pdf

FYSA and file.  Sheen 
 

From: Pierard, Kevin, NMENV <Kevin.Pierard@state.nm.us>  
Sent: Monday, December 7, 2020 5:09 PM 
To: LYNNES, KATHRYN D HQE USAF AFGSC 377 MSG/SAF/IEE <kathryn.lynnes@us.af.mil> 
Cc: SEGURA, CHRISTOPHER G GS‐14 USAF AFCEC/CZO <christopher.segura.2@us.af.mil>; KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW 
<sheen.kottkamp.1@us.af.mil>; GILLESPIE, JOHN L GS‐14 USAF HAF AFCEC/CZTE <john.gillespie.3@us.af.mil>; Stapleton, Mark <Mark.Stapleton@noblis.org>; 
Stringer, Stephanie, NMENV <Stephanie.Stringer@state.nm.us> 
Subject: [Non‐DoD Source] RE: Response to your request for a summary of the step‐out boring issue 
 
Kate – Thank you for expanding upon your verbal request to abandon boring KAFB‐106S10 rather than completing it as a monitoring well.  We have considered 
your request and continue to believe completion of the well at this location would be appropriate and beneficial.  I have attached the rationale for this 
decision.  Please let us know if you have any questions. 
 
 

From: LYNNES, KATHRYN D HQE USAF AFGSC 377 MSG/SAF/IEE <kathryn.lynnes@us.af.mil>  
Sent: Thursday, December 3, 2020 2:46 PM 
To: Pierard, Kevin, NMENV <Kevin.Pierard@state.nm.us> 
Cc: SEGURA, CHRISTOPHER G GS‐14 USAF AFCEC/CZO <christopher.segura.2@us.af.mil>; KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW 
<sheen.kottkamp.1@us.af.mil>; GILLESPIE, JOHN L GS‐14 USAF HAF AFCEC/CZTE <john.gillespie.3@us.af.mil>; Stapleton, Mark <Mark.Stapleton@noblis.org>; 
Stringer, Stephanie, NMENV <Stephanie.Stringer@state.nm.us> 
Subject: [EXT] Response to your request for a summary of the step‐out boring issue 
 
Hi Kevin: 
 
As we discussed during our 01 December 2020 conference call, the Air Force is proposing to abandon the KAFB‐106S10 step‐out boring rather than completing it 
as a monitoring well. A summary of the rationale for this change is provided below.  
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According to the approved work plan, Work Plan For Data Gap Monitoring Well Installation KAFB‐106248 to KAFB‐106252 and KAFB‐106S10 Bulk Fuels Facility, 
Solid Waste Management Units ST‐106/SS‐111 dated September 2020, the primary objective of the source area part of this effort was to identify the single point 
of discontinuity where the LNAPL from the fuel leak migrated down to the water table. This would be achieved by identifying the single point where no upper or 
lower clay units exist and, based on Figure 5.1 in the approved work plan, would be declared the migration pathway. 
 
The work plan identified an initial boring location and allowed for a step‐out boring if a discontinuity was not found. The initial boring location encountered a 
significant clay layer, which was not expected based upon both NMED’s and the Air Force’s review of the available logs. As result NMED and the Air Force held a 
conference call on 13 November 2020 to select a step‐out boring location.  The Air Force’s subject matter expert(s) indicated during the 13 November 20 
conference call with NMED that the step‐out location that had the greatest chance of identifying the point of discontinuity was west of the proposed coring 
location KAFB‐106V3 (see attached Tech Memo). NMED instead directed the Air Force to drill the step‐out boring KAFB‐106S10 in the location shown on the 
attached figure. Unfortunately, the KAFB‐106S10 step‐out boring also encountered significant clay at both the upper and lower units and failed to achieve its 
overall objective. In other words, neither location identified the LNAPL migration pathway to the aquifer.  
 
An additional monitoring well at this location will provide no additional resolution to the nature and extent of contamination at this site. KAFB already has a 
significant number of monitoring points surrounding the KAFB‐106V3 coring location as well as KAFB‐106S10 step‐out location (see Figures 2.2 and 2.3 of the 
approved work plan). The BFF monitoring network in this area is comprised of 35 monitoring wells. Seventeen of those wells have submerged screens, which are 
available to monitor the dissolved phase plume in the source area. Eighteen monitoring wells that have screens extending above the water table which are 
available for both LNAPL monitoring and dissolved phase plume monitoring. In addition, the KAFB‐106S10 step out location is in close proximity to KAFB‐106154‐
484 which is not a submerged point.  
 
Lastly, of the 35 groundwater monitoring wells, seven were coring locations that were completed as groundwater monitoring wells that were used to determine 
submerged saturated residual concentrations on‐base. The addition of the saturated matrix coring sampling at the KAFB‐106S10 step‐out location will provide 
valuable information for conceptual site model and the overall mass determination for the Corrective Measure Evaluation (CME).   
 
Finally, the Air Force posits that upon the completion of the coring at KFB‐106S10 step‐out and the installation of the five additional data gap monitoring wells at 
the approved target locations, that the sufficient data exist in multiple horizons both on base and off that the nature and extent of contamination has been 
satisfied. Any additional modifications or drilling requests will delay the completion of RFI Phase 2 project completion by several more years.   
 
With the abundance of monitoring wells and coring locations in the immediate subject area, the USAF does not believe that an additional groundwater 
monitoring well at the KAFB‐106S10 step‐out location is necessary and will provide no additional illumination on the nature and extent of contamination in the 
source area. The Air Force requests that upon the completion of the KAFB‐106S10, given its redundant nature, that the well casings not be installed and the well 
borehole be properly abandoned.  Given the time sensitive nature of this request (coring of KAFB‐106S10 step‐out is scheduled to be completed by Monday 7 
December 20), we would like to receive your concurrence on this request by COB on 7 December 20.   
 
Thank you for taking the time to meet with us and to work collaboratively to resolving this friction point. We hope that additional meetings and conversations 
can be conducted like this in the future to minimize and reduce the time to get the CME phase of project.   
 
Regards, 

Appendix A Page 29 of 42



3

 
Kate 
 
Kathryn (Kate) Lynnes 
Senior Advisor, SAF/IEE 
Bulk Fuels Facility Remediation 
2000 Wyoming Blvd. SE 
Kirtland AFB, NM 87117 
Office: 505‐846‐8703 
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Brandon, Alan

From: Moayyad, Behnaum CIV USARMY CESPA (USA) 
<Behnaum.Moayyad@usace.army.mil>

Sent: Monday, November 16, 2020 9:43 AM
To: Bockisch, Bernard; Brandon, Alan; Sheen 

Kottkamp; Ryan Wortman (ryan.wortman.3
@us.af.mil); Mark Stapleton; Rod Reeve 
(Rodneyr@ageiss-inc.com); Bryan Banks 
(jesse.banks@us.af.mil); RENAGHAN, BRIAN J 
GS-13 USAF AFMC AFCEC/CZRX 
(brian.renaghan@us.af.mil); Cordova, Amy 
Elizabeth CIV USARMY CESPA (USA); Phaneuf, 
Mark J CIV USARMY CESPA (USA); Earthman, 
Matthew A CIV USARMY CESPA (USA)

Subject: FW: Follow up on Friday's call on source area 
drilling

Attachments: NMED proposed location as discussed in 
meeting.pdf

See slightly revised step‐out location from NMED, per the call on 
Friday. 
 
Thanks, 
Ben Moayyad 
USACE-Albuquerque 
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Mobile: (505) 639-3195 
 

From: Andress, Lane, NMENV <Lane.Andress@state.nm.us>  
Sent: Monday, November 16, 2020 8:30 AM 
To: KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW 
<sheen.kottkamp.1@us.af.mil>; Moayyad, Behnaum CIV USARMY 
CESPA (USA) <Behnaum.Moayyad@usace.army.mil>; Cobrain, Dave, 
NMENV <dave.cobrain@state.nm.us> 
Cc: Andress, Lane, NMENV <Lane.Andress@state.nm.us> 
Subject: [Non‐DoD Source] Follow up on Friday's call on source area 
drilling 
 
Sheen and Ben, Just to follow up: 
 
First of all, thank you both for your working with us on this, it is much 
appreciated. 
 
This current boring will be completed as KAFB‐106V3, a soil vapor 
monitoring well screened across the clay, as described in NMED’s 
approval with modifications letter, to be able to check for LNAPL 
accumulation on top of the clay in this location.  This well will be 
constructed of 3” PVC casing to accommodate the geophysical logging 
tools and be constructed with 5 ft screen (vs the 2 ft in NMED’s letter) 
with the screen from 266‐271 ft bgs and the sump from 271 to 272 ft 
bgs. This well will also include a shallow soil vapor monitoring well to 
25 ft bgs. KAFB will send NMED a construction diagram for approval. 
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KAFB‐106V3 will be geophysically logged with gamma neutron and 
dual induction.  
 
Attached is a map with the updated step out location for the utility 
clearance. Thank you for assisting with this Sheen. 
 
Please let me know if you have any questions or concerns. 
 
Lane 

 
Lane Andress, P.G. 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6313 
Office: 505-476-6059 
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Bockisch, Bernard

From: KOTTKAMP, SHEEN T GS-13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>
Sent: Monday, November 16, 2020 12:08 PM
To: Moayyad, Behnaum CIV USARMY CESPA (USA); Phaneuf, Mark J CIV USARMY CESPA (USA); Dreeland, Linda E CIV USARMY CESPA (USA); 

Lovato, Phillip J CIV USARMY CESPA (USA); Bockisch, Bernard; Rachel Hobbs, PG, PMP
Cc: LYNNES, KATHRYN D HQE USAF AFGSC 377 MSG/SAF/IEE; SEGURA, CHRISTOPHER G GS-14 USAF AFCEC/CZO; WORTMAN, RYAN J GS-13 

USAF AFCEC AFCEC/CZO; Stapleton, Mark
Subject: FW: Follow up on Friday's call on source area drilling
Attachments: NMED proposed location as discussed in meeting.pdf

FYSA and file.  Sheen 
 

From: Andress, Lane, NMENV <Lane.Andress@state.nm.us>  
Sent: Monday, November 16, 2020 8:30 AM 
To: KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>; Moayyad, Behnaum CIV USARMY CESPA (USA) 
<Behnaum.Moayyad@usace.army.mil>; Cobrain, Dave, NMENV <dave.cobrain@state.nm.us> 
Cc: Andress, Lane, NMENV <Lane.Andress@state.nm.us> 
Subject: [Non‐DoD Source] Follow up on Friday's call on source area drilling 
 
Sheen and Ben, Just to follow up: 
 
First of all, thank you both for your working with us on this, it is much appreciated. 
 
This current boring will be completed as KAFB‐106V3, a soil vapor monitoring well screened across the clay, as described in NMED’s approval with modifications 
letter, to be able to check for LNAPL accumulation on top of the clay in this location.  This well will be constructed of 3” PVC casing to accommodate the 
geophysical logging tools and be constructed with 5 ft screen (vs the 2 ft in NMED’s letter) with the screen from 266‐271 ft bgs and the sump from 271 to 272 ft 
bgs. This well will also include a shallow soil vapor monitoring well to 25 ft bgs. KAFB will send NMED a construction diagram for approval. 
 
KAFB‐106V3 will be geophysically logged with gamma neutron and dual induction.  
 
Attached is a map with the updated step out location for the utility clearance. Thank you for assisting with this Sheen. 
 
Please let me know if you have any questions or concerns. 
 
Lane 
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Lane Andress, P.G. 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6313 
Office: 505-476-6059 
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From: Cobrain, Dave, NMENV <dave.cobrain@state.nm.us>  
Sent: Monday, June 1, 2020 5:25 PM 
To: KOTTKAMP, SHEEN T GS‐13 USAF AFCEC AFCEC/CZOW <sheen.kottkamp.1@us.af.mil>; LYNNES, KATHRYN D HQE USAF AFGSC 377 MSG/SAF/IEE 
<kathryn.lynnes@us.af.mil> 
Cc: Pierard, Kevin, NMENV <Kevin.Pierard@state.nm.us>; Murphy, Robert, NMENV <Robert.Murphy@state.nm.us>; Andress, Lane, NMENV 
<Lane.Andress@state.nm.us>; Wear, Benjamin, NMENV <Benjamin.Wear@state.nm.us> 
Subject: [Non‐DoD Source] data gap well installation scope 
 
  
 
Sheen/Kate, 
 
  
 
The scope below should help you evaluate any contract adjustments or issues.  Please distribute to the appropriate people.   We've modified the requirements 
for sampling from the previous coring conducted over the past couple of years to focus on what we need to meet the objective for the one or maybe two 
borings at the location we discussed.  The other well installations will remain as proposed in the work plan as contract limitations based on the changes may 
allow.  Please get back to us next week on a timeframe for the field work and for providing replacement pages for the work plan.  Please call if you want to 
discuss this further.   
 
  
 
Thanks. 
 
  
 
Dave 
 
  
 
Dave Cobrain 
 
New Mexico Environment Department 
 
Hazardous Waste Bureau 
 
2905 Rodeo Park Drive East Bldg 1 
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Santa Fe, NM 87505‐6313 
 
Main Office Phone 505‐476‐6000 
 
Direct Line  505‐476‐6055 
 
Fax 505‐476‐6030 
 
  
 
  
 
  
 
*  Drill one borehole closer to source area with potential for a second if the objective is not achieved with first borehole  
 
  *  If second borehole is necessary due to encountering clay at approximately 300 feet bgs, complete the first borehole as a SVMW at the depth of 
the clay 
 
*  Drill at the migration pathway location with ARCH or sonic rig to 230 feet bgs.  Drill the other wells with ARCH as proposed in the work plan to TD. 
*  Drill with sonic rig in order to collect continuous core from depth of 230  feet bgs to TD at the migration pathway location. 
*  Cool core barrel when collecting continuous core 
*  Field screening  
 
  *  Log cuttings and collect PID readings every 20 feet from ground surface to 230 feet bgs 
  *  Log core and collect samples for lab analysis and PID readings every 5 feet from 230 feet bgs to TD 
 
*  Lab samples  
 
  *  Collect samples for lab analyses every 5 feet from 230 feet bgs to TD; TPH GRO and DRO extended 
 
*  GWMW's must be designed to allow for active sampling methods rather than passive sampling 
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Appendix A-2

Cross-Walk Table Between the RCRA Permit and Investigation Report for Data Gap Monitoring Well Installation

RCRA Permit Part Permit Requirement Reference Location in Investigation Report for Data Gap Monitoring Well Installation
Part 6 Corrective Action Section 1 Introduction

Part 6.2.2.1 Site Investigations Section 1 Introduction

Part 6.2.4.2 Investigation Work Plans Section 1 Introduction

Part 6.2.4.3 Investigation Reports Section 1 Introduction

Part 6.5.2 Documentation of Field Activities Section 4 - Scope of Activities, Appendix B - Field Methods, Appendix C - Daily Quality Control Reports, 

Appendix D - Lithologic Logs, Appendix E -Core Temperature Logs, Appendix F - Core Photography, Appendix 

K - Well Development Documentation,  Appendix L - Groundwater Purge and Sample Logs, and Appendix M - 

Soil Vapor Calibration and Purge Logs.  

Part 6.5.3 Decontamination Procedures Appendix B - Field Methods

Part 6.5.4 Field Equipment Calibration Procedures Appendix B - Field Methods, Appendix H - PID calibration logs, Appendix I-1 - Geophysics Calibration Report, 

and Appendix M - Soil Vapor Calibration and Purge Logs.

Part 6.5.5 Sample Handling, Shipping, and Custody Requirements Appendix B - Field Methods

Part 6.5.5.1 Sample Handling Appendix B - Field Methods

Part 6.5.5.2 Sample Shipment Procedures Appendix B - Field Methods

Part 6.5.5.3 Sample Custody Appendix B - Field Methods

Part 6.5.5.4 Sample Labels Appendix B - Field Methods

Part 6.5.7 Collection and Management of Investigation Derived Waste Appendix G - Investigation Derived Waste

Part 6.5.8 Surveying Sample, Well, and Site Feature Locations Section 5.5.6 Monitoring Well Surveying and Appendix I Well Surveys

Part 6.5.9 Requirements for Exploratory and Well Installation Borings and Exploratory 

Excavations

Section 5.2 Exploratory Drilling

Part 6.5.10 Requirements for Geophysical Surveys Section 5.3 Geophysical Logging and Appendix I Geophysics

Part 6.5.11 Requirements for Deep Subsurface Soil, Rock, and Sediment Sampling Section 5.2.1 Field Screening and Soil Sampling and Section 6.1 Soil Sampling

Part 6.5.13 Field Screening of Soil, Rock, and Sediment Samples Section 5.2.1 Field Screening and Soil Sampling, Section 5.8 Subsurface Air Conditions, and Section 6.2 

Sample Field Screening Results

Part 6.5.14 Field Quality Control for Soil, Rock, and Sediment Sampling Appendix B - Field Methods

Part 6.5.15 Logging of Soil, Rock, and Sediment Samples Section 5.2.2 Borehole Logging and Appendix D - Lithologic Logs

Part 6.5.16 Requirements for Soil-Vapor Monitoring Section 6.4 Subsurface Vapor Sampling

Part 6.5.17 Technical Requirements for Groundwater Investigations Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.2 Groundwater Levels Section 5.7 Groundwater Conditions

Part 6.5.17.3 Groundwater Sampling Appendix B Field Methods

Part 6.5.17.4 Well Purging Appendix B Field Methods

Part 6.5.17.5 Groundwater Sample Collection Appendix B Field Methods

Part 6.5.17.6 Field QC for Groundwater Sampling Appendix B Field Methods

Kirtland AFB BFF

Investigation Report for Data Gap MW Installation

KAFB-106248 to KAFB-106252 and KAFB-106S10

SWMUs ST-106/SS-11 Page 1 of 2

October 2021
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Cross-Walk Table Between the RCRA Permit and Investigation Report for Data Gap Monitoring Well Installation

RCRA Permit Part Permit Requirement Reference Location in Investigation Report for Data Gap Monitoring Well Installation
Part 6.5.17.10 Groundwater Monitoring Well Construction Requirements Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.1 Drilling Methods Section 4 Scope of Activities and Section 5.2 Exploratory Drilling Investigation

Part 6.5.17.10.2 Monitoring Wells and Piezometers Construction Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.3 Well and Piezometer Construction Materials Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.4 Design and Construction of Screens and Filter Packs Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.5 Design and Construction of Annular Seals Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.6 Well and Piezometer Development Methods Section 5.5 Monitoring Well Construction and Boring Abandonment and Appendix J Well Development 

Documentation

Part 6.5.17.10.7 Surface Completion Methods Section 5.5 Monitoring Well Construction and Boring Abandonment

Part 6.5.17.10.10 Well and Piezometer Construction Diagrams, Logs, and Boring Logs Appendix D Lithologic Logs

Part 6.5.18 Laboratory Analyses Requirements for all Environmental Media Section 6.1 Soil Sampling, Section 6.4 Subsurface Sampling, and Section 6.6 Groundwater Sampling 

Analytical Results

Part 6.5.18.1 Laboratory QA/QC Requirements Section 6.3.3 Source Area Soil Laboratory Analytical Data Review and Usability, Section 6.4.2 Soil Vapor 

Laboratory Anayltical Data Review and Usability, and Section 6.5.2 Analytical Data Quality and Data Usability.

Part 6.5.18.2 Laboratory Deliverables Appendix N-2 - Level 2 Soil Analytical Reports and Excel Data File, Appendix N-3 Soil Vapor Analytical Report 

and Excel Data File, and Appendix N-4 - Groundwater Analytical Reports and Excel Data File

Part 6.5.18.3 Review of Field and Laboratory QC Data for all Media Appendix N-1 Data Quality Evaluation Report

MW = monitoring well

QC = quality control

RCRA = Resource Conservation and Recovery Act

QA = quality assurance

Kirtland AFB BFF

Investigation Report for Data Gap MW Installation

KAFB-106248 to KAFB-106252 and KAFB-106S10

SWMUs ST-106/SS-11 Page 2 of 2

October 2021
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APPENDIX A-3 Source Area Characterization Report Response to Comments Cross-Walk Table 
Date Reviewer Document Title (version) Contract/TO Number  

17-Aug-20 NMED HWB 
Source Zone Characterization Report for the Bulk Fuels Facility 

Solid Waste Management Units ST-106/SS-111 EPA ID# NM9570024423 
 

Item 

NMED NOD 
Comment 
Number Page Comment Response 

Reference Location in Investigation Report for Data Gap 
Monitoring Well Installation 

16 7 6 7. Executive Summary, page ES-1 
Permittee Statement: "LNAPL saturation in vadose zone samples was 
highest in the source area and none of the samples were found to contain 
mobile LNAPL. This demonstrates that there is no drainage of LNAPL that 
could cause continued LNAPL head in the source area that would be required 
to drive migration." 
 
NMED Comment: Report revision required. Analysis of multiple geophysical 
and lithologic logs at the site indicate it is likely that a discontinuous clay layer 
in the source area may have altered the pathway for the migration of fuels 
related contamination to groundwater. This potential migration pathway is 
likely to contain hydrocarbon saturated soils that, while not mobile under 
current conditions, would likely serve as a significant source of dissolved 
phase petroleum hydrocarbon contamination as groundwater levels continue 
to rise and come into contact with them. The lithologic cross sections and the 
discussion of the site hydrogeology presented in the Report do not address 
this issue. Revise the Report to address this possibility by identifying the top 
and bottom surfaces of both the upper and lower clay units beneath the site 
using cross sections and isopach maps. 

The Air Force agrees that there is residual source fuel in the saturated 
zone as well as in the vadose zone above the capillary fringe. Each 
monitoring well is gauged on a quarterly basis and minor amounts of 
LNAPL are observed in only a few wells that are located within the 
boundary of benzene effective solubilities (see Figure 5-7). In addition, 
LNAPL mobility analysis performed on samples collected above and 
below the clay in the vadose all indicated that the residual LNAPL is no 
longer mobile. 
 
Creating cross sections and a site-wide clay isopach map was beyond 
the scope of this investigation and not included in the approved work 
plan. Additional information regarding the clay pathway will also be 
included in the forthcoming Data Gap Report. 
 
The Air Force agrees that it is important to understand the historic 
LNAPL migration pathway to the extent necessary to support the 
Corrective Measures Evaluation. The Air Force will summarize the data 
concerning the historic LNAPL migration pathway in an updated 
Conceptual Site Model in the RFI Phase II once the investigation phase of 
the RCRA process has been completed. 

Cross sections can be found as Figures 5-2 through 5-4. A discussion 
of the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

23 13b 8 13. Section 5.1 Subsurface Lithology, page 5-1 
Permittee Statement: "The subsurface in the area of the Source Zone 
Characterization project is shown on a west-to-east transect (A-A') and a 
north-to-south transect (B-B') (Figures 5-1 and 5-2)." 
 
NMED Comments: Report revision required. 
b. Figures 5-1 and 5-2 contain errors. Please revise the report to correct the 
following errors: 
i. The X-axis on Figure 5-2 should read "1,474,500" rather than "1,475,500" 
ii. The inset aerial photograph in the Key incorrectly shows the scale of the 
axes as 2:1 while the scale of the photograph is shown as 1:1 

Cross sections were removed from the revised report.  Updated cross 
sections that will include the data from this investigation as well as the 
recently installed data gap wells (Including wells KAFB-106S10 and 
KAFB-106V3) will be presented in the upcoming Data Gap report 
submittal. 

Cross sections can be found as Figures 5-2 through 5-4. A discussion 
of the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

24 13c 8 13. Section 5.1 Subsurface Lithology, page 5-1 
Permittee Statement: "The subsurface in the area of the Source Zone 
Characterization project is shown on a west-to-east transect (A-A') and a 
north-to-south transect (B-B') (Figures 5-1 and 5-2)." 
 
NMED Comments: Report revision required. 
c. The Permittee must include copies of the field lithologic logs and well 
completion diagrams as an appendix to the Report. 

Cross sections were removed from the revised report.  Updated cross 
sections that will include the data from this investigation as well as the 
recently installed data gap wells (Including wells KAFB-106S10 and 
KAFB-106V3) will be presented in the upcoming Data Gap report 
submittal. 

Cross sections can be found as Figures 5-2 through 5-4. A discussion 
of the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

57 35a 18/19 35. 5.3 Light Non-Aqueous Phase Liquid and Fuel Hydrocarbon Spatial 
Distribution, page 5-9 
Permittee Statement: "The lack of significant soil vapor hydrocarbon results 
directly above these shallow clay units laterally from the source area suggests 
that LNAPL maintained a near vertical migration pathway through higher 
permeable areas around, as well as through, the clays. This indicates that 
LNAPL migration was dominated by gravity drainage rather than horizontal 
migration along low permeability (i.e., clay or silt) zones." 
 
a. NMED Comment: Report revision required. The Permittee makes a 
comparison of a physical process (gravity drainage) relative to horizontal 
migration. It is not clear how gravity drainage, migration direction, and 
permeability relate to one another in this example or why gravity drainage is 
considered the dominant factor for LNAPL migration. Revise the statement for 
clarity. 

The model and the associated discussion were removed from the 
report. However, as discussed above, gravity was the force that caused 
the fuel to move downwards through the vadose zone through higher 
permeability units (sands/gravels). Lower permeability units (clays/silts) 
likely caused lateral migration of the fuel in the subsurface, but the 
investigation did not uncover direct evidence of this. For example, the 
lower clay layer in KAFB-106S9 (the closest well to the release area) 
was observed from 270 to 283 ft bgs. Heated headspace concentrations 
at 269, 280, and 289 ft bgs (above, within, and below the lower clay) 
were less than 10 ppmv. If lateral migration occurred along the lower 
clay unit identified in KAFB-106S9, it did not migrate as far east as the 
well location. Additional information regarding the lower clay unit will be 
presented in the upcoming Data Gap report that will include information 
for wells KAFB-106S10 and KAFB-106V3 that are located closer to the 
release area. 

Information regarding the lower clay unit is presented in the Executive 
Summary and Sections 4.0, 4.1, 5.2.1.1, 5.3, 5.4, 5.5.1, and 7.0. 
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APPENDIX A-3 Source Area Characterization Report Response to Comments Cross-Walk Table 
Date Reviewer Document Title (version) Contract/TO Number  

17-Aug-20 NMED HWB 
Source Zone Characterization Report for the Bulk Fuels Facility 

Solid Waste Management Units ST-106/SS-111 EPA ID# NM9570024423 
 

Item 

NMED NOD 
Comment 
Number Page Comment Response 

Reference Location in Investigation Report for Data Gap 
Monitoring Well Installation 

58 35b 19 35. 5.3 Light Non-Aqueous Phase Liquid and Fuel Hydrocarbon Spatial 
Distribution, page 5-9 
Permittee Statement: "The lack of significant soil vapor hydrocarbon results 
directly above these shallow clay units laterally from the source area suggests 
that LNAPL maintained a near vertical migration pathway through higher 
permeable areas around, as well as through, the clays. This indicates that 
LNAPL migration was dominated by gravity drainage rather than horizontal 
migration along low permeability (i.e., clay or silt) zones." 
 
b. NMED Comment: Report revision required. In the discussion of downward 
migration of the contaminant plume the Permittee refers to shallow clay layers 
and deeper clay layers but provides no information on the different 
characteristics of the shallow versus deep clay layers to support the 
conclusions presented in the discussion. The Permittee must differentiate 
between the shallow and deeper clay layers by including in the discussion, at 
a minimum, information on the depositional environment, bed geometry and 
thickness, lateral continuity, and physical and interstitial properties. 

The model and the associated discussion were removed from the 
report. However, information on the depositional environment can be 
found in Section 2.1. Bed thickness can be found in the lithologic logs. 
Sufficient samples to distinguish physical and interstitial properties 
between the two clay layers were not collected from the borings. This, 
and the assessment of the clay bed geometry, was not one of the 
objectives of the approved work plan. The lateral continuity of the clay 
beds will be provided in cross sections in the upcoming Data Gap 
Report. These cross sections will include additional information 
regarding these clay layers obtained from newly installed wells KAFB-
106S10 and KAFB-106V3. 
 

Cross sections can be found as Figures 5-2 through 5-4. A discussion 
of the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

67 44 21 44. Section 7 Summary and Conclusions, page 7-1 
Permittee Statement: "The source zone characterization included coring at 
11 locations to assess the horizontal and vertical extent of LNAPL at the 
Site… the collection of over 3,600 linear ft of core, chemical analysis of 87 soil 
samples, UV fluorescence of 30 cores...” Soil core samples were collected to 
obtain contaminant concentration and soil and LNAPL properties data." 
 
NMED Comment: Report revision required. Please provide the results of 
these data on cross sections or fence diagrams so that a direct comparison 
can be made of the lithology and the locations of samples, LNAPL, and UV 
detections found through field screening and laboratory analyses. 

Creating an updated cross section with information presented in this 
report was not part of the scope in the approved work plan. In addition, 
the cross section has been removed from the revised report. The Air 
Force agrees that it is important to compare the data presented in this 
report with other historical information/cross sections. Updated cross 
sections that will include the data from this investigation as well as the 
recently installed data gap wells (Including wells KAFB-106S10 and 
KAFB-106V3) will be presented in the upcoming Data Gap Report 
submittal. 

Cross sections can be found as Figures 5-2 through 5-4. A discussion 
of the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

78 55 24 55. Section 7 Summary and Conclusions, page 7-3 
Permittee Statement: " The clays do not appear to have significantly affected 
lateral migration of the LNAPL. LNAPL migration was primarily by gravity 
drainage rather than horizontal migration along low permeability (i.e., clay or 
silt) zones." 
 
NMED Comment: Report revision required. The conclusion that clays do not 
appear to have significantly affected lateral migration of the LNAPL minimizes 
the importance of the impact of the clays at the site. The vapor and LNAPL 
plumes depicted in Figures 5-8 through 5-14 indicate that the clay layer at 
approximately 265 ft bgs caused lateral migration of the contaminant plume. 
The statement must be revised for clarity. 

As discussed in comment 21, the model and the associated discussion 
was removed from the report. 
The following text was removed, “The clays do not appear to have 
significantly affected lateral migration of the LNAPL.” As previously 
discussed in comments 56 and 57 if lateral migration occurred, it is 
bounded on the east by KAFB-106S9, Additional information regarding 
the lower clay unit will be presented in the upcoming Data Gap report 
that will include information for wells KAFB-106S10 and KAFB-106V3 
that are located closer to the release area. 

Information regarding the lower clay unit is presented in the Executive 
Summary and Sections 4.0, 4.1, 5.2.1.1, 5.3, 5.4, 5.5.1, and 7.0. 

82 59a 25 59. Figure 5-1 Cross Section A-A' and 5-2 , Cross Section B-B' NMED 
Comment: Report revision required. 
a. Figures 5-1 and 5-2 are not true cross sections or fence diagrams. They 
appear to be an interpolation of subsurface geology across the site. Some of 
the wells used to create the figures are offset too far from the transects to 
accurately depict subsurface geology. Please revise Figure 5-1 and 5-2 with 
more reasonable cross section lines. The Permittee must also depict the 
actual elevation/depth to water on the figure. 

Cross sections were removed from the revised report.  Updated cross 
sections that will include the data from this investigation as well as the 
recently installed data gap wells (Including wells KAFB-106S10 and 
KAFB-106V3) will be presented in the upcoming Data Gap report 
submittal. 

Cross sections can be found as Figures 5-2 through 5-4. A discussion of 
the cross sections and clay layers can be found in Section 5.4. While 
this report included additional data regarding the presence of LNAPL 
and the potential historic LNAPL pathways, the nature and extent of the 
LNAPL will be more fully described based on the most representative 
site data collected to date. This data will be presented in the RFI Phase 
II report. 

 
Albuquerque District. September.  
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LIST OF ACRONYMS AND ABBREVIATIONS 
 
%  Percent 

<  less than 

±  plus or minus 

 

AFB  Air Force Base 

ARCH  Air Rotary Casing Hammer 

ASTM  American Society for Testing and Materials 

 

bgs  below ground surface 

 

cy  cubic yard 

 

ft  foot/feet 

 

IDW  investigation-derived waste 

 

LNAPL  light non-aqueous phase liquid 

 

NMED  New Mexico Environment Department 

No.  Number 

 

ppmv  parts per million by volume 

PID  photoionization detector 

 

RCRA  Resource Conservation and Recovery Act 

 

TPH  Total Petroleum Hydrocarbons 

 

UV  ultraviolet 

 

VOCs  volatile organic compounds 
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APPENDIX B: DRILLING AND BOREHOLE LOGGING 
 

Drilling, and logging activities were conducted in accordance with Parts 6.5.9, 6.5.17.10.1, and 6.5.15 of 

the Resource Conservation Recovery Act (RCRA) Hazardous Waste Treatment Facility Operating Permit 

Number (No.) NM9570024423 (RCRA Permit) (NMED, 2010) and the Work Plan for Data Gap 

Monitoring Well Installation KAFB-106248 to KAFB-106252 (Kirtland Air Force Base [AFB], 2020), 

approved by NMED with modifications in July 2020 (NMED, 2020).  

 

B-1.1 Drilling Equipment 
 

Groundwater monitoring wells, KAFB-106248 through KAFB-106252, were installed using air rotary 

casing hammer (ARCH) drilling technology. Boreholes were advanced using 13 3/8-inch casing to 

approximately 200 feet below ground surface (ft bgs), depending on site conditions; thereafter, 11 3/4-

inch casing was advanced to the total depth of the borehole.  

 

Source area characterization wells, KAFB-106S10 and KAFB-106V3, were drilled using a combination 

of ARCH and sonic drilling technologies. Boreholes were initially advanced using ARCH and 11 3/4-inch 

casing to a depth of approximately 230 ft bgs. The sonic rig was used to continuously core to total depth 

with 6-inch or 8-inch casing and a 4-inch core barrel. After reaching total depth, the ARCH rig was used 

to pull the 11 3/4-inch casing and advance 13 3/8-inch casing to approximately 200 ft bgs. The borehole 

was then advanced by ARCH to total depth with 11 3/4-inch casing. The total depth of the borehole was 

10 ft below any field screening evidence of contamination (e.g., photoionization detector [PID] readings 

greater than 10 parts per million by volume [ppmv]).  

 

B-1.2 Decontamination Procedures 
 

Prior to drilling each well, drilling equipment including the ARCH and sonic drilling rigs, drive casing, 

drill rods, core barrels, and all other downhole drilling and sampling equipment were decontaminated 

using a hot pressure washer with a Liquinox® wash and freshwater rinse, in accordance with Part 6.5.3 of 

the RCRA Permit (NMED, 2010) and the approved Work Plan (Kirtland AFB, 2020).   

 

B-1.3 Core Handling 
 

During sonic coring, temperature controls were implemented to maintain the data quality for light non-

aqueous phase liquid (LNAPL) and volatile organic compounds analytical results. Temperature inside the 

sample core was monitored when returned to the surface to ensure that heating of the sonic core barrel 

was not impacting sample selection or integrity. To minimize heating of the sonic core barrels to greater 

than 20 degrees Celsius while drilling in the unsaturated zone, core barrels were cooled with dry ice 

immediately prior to deployment downhole. The pre-deployment temperatures were monitored using a 

FLUKE 59 MAX+IR thermometer. 

 

If, while coring, the samples exceeded this temperature then remedial efforts including cooling the core 

barrel with dry ice, limiting the coring run length, changing the vibration and rotation speed of the coring, 

adding minimal amounts of water were implemented. Cores collected from sonic drilling were extruded 

into plastic core sleeves at 1- to 2-ft increments over the selected coring interval. Coring intervals varied 

during drilling primarily to minimize core temperatures to prevent loss of volatile organic constituents. 

However, other downhole conditions required varying the coring intervals (typically due to caving).  
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Immediately following submittal of the core from the driller to the field geologist for logging, a 

thermometer was inserted to the middle of the core for the most accurate reading. The temperature of each 

core was measured with a National Institutes of Standards and Technology Traceable® digital 

thermometer. Temperature data were recorded on the core sleeves and field forms. Following temperature 

collection, core sleeves were labeled with the well number, temperature, and the interval of the individual 

sleeve. The core boxes were labeled with coring run interval and the core sleeve interval.  

 

Due to the ability of LNAPL to fluoresce in the presence of ultraviolet (UV) light, a UV flashlight was 

used to screen for its presence. Following collection, soil cores were placed within a darkened workspace 

and screened for the presence of areas that may fluoresce. During screening, a UV light (Spectronics 

Optimax 365 UVA Inspection Flashlight) was shown on the core sample. Following UV screening, the 

results were annotated on the core sleeve (“NO UV”) before photographing. 

 

Individual cores were placed in a standard core box to allow for efficient cataloging, storage, and assist 

with core photography. Photography of the core was performed using an on-site, high resolution digital 

camera (Nikon Coolpix B500). Each photograph was logged on a field form, noting the borehole number, 

depth, and date. Core photographs with the core run interval annotated are presented in Appendix F of the 

report.  

 

A box truck was also used to provide a mobile workspace. The box truck allowed for a darkened 

workspace to perform UV screening as well as a place for core photography, lithologic logging, and 

sample preparation.  

 

B-1.4 Lithologic Logging 
 

Lithologic logging was conducted in accordance with Part 6.5.15 of the RCRA Permit (NMED, 2010) 

and the approved Work Plan (Kirtland AFB, 2020). 

During drilling, each boring was fully described on a boring log form in accordance with American 

Society for Testing and Materials (ASTM) International D5434 or D2488 by an experienced geologist. 

Lithology was logged from cyclone cuttings during ARCH drilling at a minimum of 5-ft intervals. Core 

from sonic drilling was collected in a 4-inch diameter core barrel and extruded into two plastic core 

sleeves for 5-ft core runs.  

 

B-1.5 Field Screening for Volatile Organic Compounds 
 

Field screening was conducted in accordance with Part 6.5.13 of the RCRA Permit (NMED, 2010) and 

the approved Work Plan (Kirtland AFB, 2020). 

 

A PID with a 9.8-electron volt UV lamp was used to screen for the presence of volatile organic 

compounds (VOCs) in soil cuttings and sonic cores collected during drilling. Results of field screening at 

the corresponding depths were recorded on the Boring Log Forms in ppmv for total VOCs. The PID was 

calibrated in accordance with the requirements of Part 6.5.4 of the RCRA Permit (NMED, 2010). During 

use, the PID was bump tested daily and calibrated weekly and when the results of the daily bump test fell 

outside of the accepted range.  

 

For field screening for boreholes drilled using only ARCH technology, PID measurements were recorded 

at a minimum of 10-ft intervals down to total depth. PID headspace measurements were taken from soil 

cuttings collected from the cyclone during ARCH drilling a representative portion of the soil cuttings 

placed in a clean, dedicated (e.g., single sample) 1-gallon press-and-seal plastic storage bag.  
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For boreholes drilled using a combination of ARCH and sonic coring technology, PID measurements 

were recorded at a minimum of 10-ft intervals from ground surface to the start of coring and every 5-ft 

from the start of coring to total depth. During coring, immediately upon retrieval of the 5ft sonic core,  

Immediately upon retrieval, a representative portion of the core placed in a clean, dedicated (e.g., single 

sample) 1-gallon press-and-seal plastic storage bag prior to sealing the core sleeve. The cuttings were 

vigorously agitated for at least 15 seconds and then allowed a minimum of 10 minutes for VOCs to 

adequately volatilize. 

 

During cold weather, the cuttings were warmed to room temperature before taking the headspace 

measurement. The cuttings were re-agitated and the PID sampling probe was quickly inserted. The 

maximum meter response, which typically occurred within the first 2-5 seconds, was recorded on the 

boring log. 

 

B-1.6 Geophysical Logging 
 

Geophysical logging was conducted in accordance with Part 6.5.10 of the RCRA Permit (NMED, 2010) 

and the approved Work Plan (Kirtland AFB, 2020). 

Upon completion of wells KAFB-106S10 and KAFB-106V3, geophysical logging was performed. The 

wells were logged with Dual Induction, Gamma Ray, and Neutron down-hole logging tools. Logging was 

performed to the total depth of each well. Each run was performed twice to assess reproducibility. The 

tools were calibrated and operated according to ASTM International standards for geophysical logging 

and the operation manual of the specific tool utilized.  

 

B-1.7 Well Development 
 

Well development was conducted in accordance with Part 6.5.17.10.6 of the RCRA Permit (NMED, 

2010) and the approved Work Plan (Kirtland AFB, 2020). Well development was performed by surging 

and bailing after a minimum of 4 days following well completion. Further development by pumping was 

performed at KAFB-106248 and KAFB-106252. 

 

B-1.7.1 Equipment 
 

Equipment used for well development included a swabber, bailer, pump, YSI multiparameter meter, 

HACH 2100Q Turbidimeter, Imhoff cone, and a water level meter. Equipment was decontaminated prior 

to use at each well using Liquinox® or Alconox® and a freshwater rinse.  

 

The YSI multiparameter meter was calibrated in accordance with the manufacturer’s instructions weekly, 

and bump tested daily as required by Part 6.5.4 of the RCRA Permit (NMED, 2010). If the results of the 

bump test fell outside of the accepted range, the instrument was calibrated. The turbidimeter was 

calibrated at the beginning of development and bump tested daily. If the results of the bump test fell 

outside of the accepted range, the instrument was calibrated. 

 

B-1.7.2 Well Development Methods 
 

 Well development was conducted as follows: 

• Initial development consisted of swabbing and bailing until little or no sediment entered the well 

(approximately 2–6 hours). Development and purge water was contained in a temporary tank, 

tote, or drum.  
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• A bailer fitted with a toggle valve was lowered into the well and used to gently surge the screen 

interval to remove any sand, silt, and debris accumulated in the well. When the bailer was 

brought to the surface, an Imhoff cone was used to collect water from the first bailer run to 

evaluate the amount of silt and sediment in the water. This process was repeated after each cycle 

of surging development. Wells were bailed until the discharge water contained less than 2 

milliliters of sediment per 1 liter of water, as measured using an Imhoff cone. 

 

• Additional development was completed by pumping. The pump was positioned just above the 

bottom of the screen and set to a rate between 0.5 and 3 gallons per minute. Pumping continued 

until water returned was less than 10 nephelometric turbidity units, total water volume exceeded 

the volume of water added during the drilling process, and monitored parameters were stabilized 

for four consecutive readings,  

 

• A minimum of five casing volumes of water were purged from each well to develop the filter 

pack. Additional volume was purged during development to equal the volume of water added 

during the drilling process. 

 

• At the completion of well development, an aliquot was collected in the Imhoff cone and 

immediately photographed to document the final turbidity. 

 

• Initial groundwater samples were collected within 10 days after well development, in accordance 

with Section 6.5.17.3 of the RCRA Permit (NMED, 2010). 

 

The site geologist monitored field parameters including pH, temperature, turbidity, and specific 

conductance with the multiparameter meter and turbidimeter, and recorded the results and other pertinent 

information on a Field Record of Well Development Form that can be found in Appendix J. 

 

B-1.8 Well Survey 
 

Land survey activities were conducted after well installation activities were complete, in accordance with 

the requirements of Part 6.5.8 of the RCRA Permit (NMED, 2010) and the approved Work Plan for 

(Kirtland AFB, 2020). 

 

The surveys were conducted at locations on Kirtland AFB, adjacent National Guard property, and 

residential neighborhoods within a city of Albuquerque right-of-way, as required. Surveys were 

performed by a New Mexico licensed surveyor to 0.01-ft accuracy. The surveys were tied into the 

existing well network survey in at least two points plus a benchmark. 

 

The surveys established northings, eastings, and elevations at all locations. Daily reports consisted of a 

tabulation of the location, identification, coordinates, and elevations of each point surveyed that day. 

 

B-1.9 Sampling 
 

Investigation soil boring, initial soil vapor, and initial groundwater samples were collected in accordance 

with the requirements in Part 6.5.1.1, 6.5.16, and 6.5.17.5 of the RCRA Permit (NMED, 2010) and the 

approved Work Plan (Kirtland AFB, 2020). 
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B-1.9.1 Sample Handling, Shipping, and Custody 
 

Sample handling, shipping, custody, and labeling was conducted in accordance with the requirements of 

Part 6.5.5.1, 6.5.5.2, and 6.5.5.3, 6.5.5.4 of the RCRA Permit (NMED, 2010) and the approved Work 

Plan (Kirtland AFB, 2020). 

 

Sample packaging and shipping requirements were designed to maintain sample integrity from the time a 

sample was collected until it was received at the analytical laboratory. All chain-of-custody forms, sample 

labels, custody seals, and other sample documents were completed. The following specific procedures for 

packaging and shipping of environmental samples were followed: 

 

1. Sample labels were completed with indelible ink and attached to the sample bottle. For soil vapor 

samples, Summa canister labels, which were affixed to each canister, were filled out.  

 

2. Soil and groundwater samples were shipped in coolers. In preparation for shipping the drain plug, 

if present, was taped shut so that no fluids (i.e., melted ice) could drain out of the cooler during 

shipment. Two large plastic bags were used as liners for the cooler. Ice was placed into the 

interior liner. 

 

3. Containers for soil and groundwater samples were placed in bubble wrap at the discretion of the 

shipper, into press-and-seal plastic storage bags, and onto the ice. Summa canisters were wrapped 

in bubble wrap and placed in cardboard boxes.  

 

4.  A temperature blank was added into each cooler. 

 

5. The liner was taped close, and additional packing material was added if needed. 

 

6. A copy of the chain-of-custody form was taped to the inside of the cooler for soil and 

groundwater samples. The soil vapor sample chain-of-custody was placed inside of each 

cardboard box.  

 

7. The cooler was closed, custody seals were affixed, and the cooler was taped shut. 

 

8. Each cooler of soil and groundwater samples was shipped via an overnight carrier. A copy of the 

shipping bill was retained with the field records and sent electronically to the Project Chemist. 

 

B-1.9.2  Soil Sampling 
 

Soil sampling was conducted in accordance with the requirements in Parts 6.5.11, and 6.5.14 of the 

RCRA Permit (NMED, 2010) and the approved Work Plan (Kirtland AFB, 2020). 

 

Forty-two samples for laboratory analysis were collected every 10 ft during sonic drilling throughout the 

continuously cored interval (approximately 230 ft bgs to total depth). Additional samples for laboratory 

analyses were selected based on elevated PID measurements (augmented by lithologic and qualitative 

data).  

Soil samples were collected at a minimum of every 10 feet of the soil interval that was sampled using 

sonic coring in accordance with the approved Work Plan (Kirtland AFB, 2020). Soil samples were 

collected in laboratory-provided containers immediately after the core sleeves were opened for 

photographic documentation. Soil sampling for VOCs and gasoline-range organics was performed by 
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pushing the En Core® sampler into the soil within the opened core sleeve. When the core device became 

full, the cap sealed the soil sample in the En Core® sampler void of headspace. Additionally, 4-oz jars 

were filled with soil for moisture and diesel-range organic analyses. Soil samples were stored on ice and 

shipped to the analytical laboratory on ice under chain of custody documentation. 

 

B-1.9.3 Soil Vapor Sampling 
 

Soil vapor sampling was conducted in accordance with the requirements in Part 6.5.16 of the RCRA 

Permit (NMED, 2010) and the approved Work Plan (Kirtland AFB, 2020). 

 

B-1.9.3.1 Equipment 

 

Soil vapor samples were collected in Summa canisters, each with a unique pressure gauge. A sample train 

consisting of 0.5-inch fluorinated ethylene propylene tubing and a four-way stainless steel Swagelok cross 

equipped with quick connects was used in conjunction with a Horiba Mexa-584L emissions analyzer and 

a Gast rotary vane pump to purge the well, measure field parameters, and collect the soil vapor sample.  

The Horiba Mexa-584L was calibrated in accordance with the manufacturer’s instructions daily before 

sampling and bump tested halfway through the day. If the results of the bump test fell outside of the 

accepted range, the instrument was calibrated. In addition, the instrument was recalibrated if readings 

began to drift, based on the professional judgement of the sampling team.  

A digital manometer was used to gauge pressure in the well and a PID was used to ensure a safe working 

environment. The digital manometer does not require field calibration. The Swagelok fittings and tubing 

assembly underwent a pressure test at the beginning, middle, and end of each day by sealing the 

assembly, using the pump to apply a vacuum, and using the digital manometer to measure the vacuum 

pressure over a 10-minute period to confirm that there was no leakage in the assembly. 

 

B-1.9.3.2 Methods 

 

Upon removing the well cap, the well head was connected to the sample train via a quick connect port. 

The manometer was added to the system to gauge the initial well pressure and then removed. The well 

was then be purged of a pre-calculated vapor volume based upon the well dimensions; a flow control 

valve fitted to the rotary vane pump controlled the purge flow rate. The initial pressure of the Summa 

canister was recorded. 

Once the purge was complete, the field parameters, carbon dioxide, oxygen, and total hydrocarbons, were 

measured by the Horiba and the manometer was used to read the post-purge pressure. Field parameters 

were recorded on field data sheets and a photograph of the Horiba measurement screen was taken for 

documentation. A sample was collected by connecting the Summa canister to the system and filling it to a 

vacuum pressure between 0 and -5inches of mercury. The final pressure of the Summa canister was 

recorded on a field form, and the sample was shipped to a laboratory for analysis. 

 

B-1.10 Groundwater Sampling 
 

Liquid levels were measured, and wells were purged and sampled in accordance with the requirements of 

Parts 6.5.17.2 through 6.5.17.6 of the RCRA Permit (NMED, 2010) and the approved Work Plan 

(Kirtland AFB, 2020). 

Wells were allowed to recover a minimum of 24 hours following development before gauging, or any 

applicable water sampling. Initial sampling of each well occurred within 10 days after development. 

Depth to groundwater and LNAPL, if present, were measured following well development. All wells 

were sampled using the low flow sampling technique. 
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B-1.10.1 Equipment 
 

Low flow sampling was conducted using a portable Bennett pump. Interface probes, PIDs, multi-

parameter meters with a flow-through cell attached, and turbidimeters were also used during low-flow 

sampling.   

 

B-1.10.2 Field Parameter Measurements 
 
Field parameters were collected in accordance with the requirements in Part 6.2.2.1 of the RCRA Permit 

(NMED, 2010). 

 
B-1.10.2.1 Field Parameter Measurements Using a Flow-Through Cell 

 
Field parameters were measured using a flow-through cell. The multiparameter meter probe was placed 

into the flow-through cell. Purge water entered the cell through the bottom and exited through the top into 

the required container to be held in the appropriate investigation-derived waste (IDW) yard. The 

multiparameter meter displayed instantaneous measurements that updated as the chemistry of the water 

flowing through the cell changed. Data was recorded on a field form at the frequency required for the 

activity.  

  

B-1.10.3 Liquid Levels 
 

Liquid levels were measured in accordance with the requirements in Part 6.5.17.2 of the RCRA Permit 

(NMED, 2010) and the approved Work Plan (Kirtland AFB, 2020) using an oil-water interface probe of 

appropriate length based on historical water levels. The interface probe was deployed in the well, and 

depth to LNAPL (if applicable) and water was measured to the individual well’s measuring reference 

point, the top of the well vault, using a straight edge placed across the vault. The interface probe was 

decontaminated prior to use.  

 

B-1.10.4 Low Flow Groundwater Sampling 

 
 Monitoring wells were sampled following field parameter stabilization in accordance with an approved 

variance to the purge completion requirements in Part 6.5.17.4 of the RCRA Permit (NMED, 2010). 

Sampling was conducted as follows: 

 

• Dedicated tubing and a decontaminated pump were used to sample each well. The pump intake 

was set approximately 2 ft above the bottom of the screened interval. 

 

• Purging began at a rate of approximately 0.5 liter per minute and was increased or decreased to 

maintain the water level in the well. The flow rate did not exceed 1 liter per minute or fall below 

0.1 liter per minute during the stabilization and sampling periods.  

 

• The following field parameters were monitoring during purging: dissolved oxygen, pH, oxygen 

reduction potential, turbidity, specific conductivity, and temperature.  

 

• The water level was monitored continuously during purging to ensure it did not exceed a distance 

of 25 percent (%) of the length of the saturated screened interval. 
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Purging was considered complete when the groundwater quality parameters stabilized for three 

consecutive readings to within ±10% for specific conductivity, dissolved oxygen, temperature, and 

turbidity (only required when the nephelometric turbidity units are greater than 10) and ± 0.5 standard 

units for pH. Groundwater quality measurements were made at a minimum of 5-minute intervals and 

recorded on a Well Purge and Sampling Log.  

 

Upon stabilization of groundwater quality parameters, groundwater samples were collected and handled 

in accordance with Part 6.5.5 of the RCRA Permit (NMED, 2010). The required sampling containers 

were filled and placed on ice pending shipping. The samples were submitted for laboratory analysis of the 

constituents specified in the approved Work Plan (Kirtland AFB, 2020). Six groundwater samples were 

collected for this investigation.  

 

B-1.11 Investigation Derived Waste Management and Disposal 
 

The IDW was managed and disposed of in accordance with Part 6.5.7 of the RCRA Permit (NMED, 2010 

and the approved Work Plan (Kirtland AFB, 2020). The generated IDW was properly contained, handled, 

labeled, transported, and placed in IDW storage areas prior to the end of each shift. The waste material 

was then sampled for characterization to determine the disposal method.  

 

All waste was placed in appropriate containers, in good condition, at the point of origin. Waste containers 

were selected, in advanced, based on the anticipated waste type and volume as part of the investigation 

pre-planning activities. All waste containers were inspected prior to use to ensure they were good usable 

condition.  

 

All waste containers were properly labeled immediately upon receiving waste. Labels, once placed on the 

container, were 100% covered with clear tape to help protect it from the elements. All non-hazardous 

waste containers received a green “Non-Hazardous Waste” label. All containers containing known or 

suspected hazardous waste were properly labeled per State and Federal RCRA waste requirements.  

 

Non-hazardous liquids were placed in blue, polyethylene, open-top 55 to 65-gallon capacity drums. The 

drums had matching polyethylene covers with lock rings to seal the container. Drums were filled to a 

maximum capacity of 80%. During this investigation, non-hazardous liquid waste placed in either 55-

gallon (gal) steel drums, 280-gal totes, 2500-gal, or 3,000-gal poly tanks.  

 

Hazardous or suspected hazardous liquids were generated from well development activities. These liquids 

were placed in UN-approved, steel, open-top, 55-gallon drums. Drums had a matching steel cover with a 

moisture seal and a lock ring that securely sealed the lid to the container. The lock rings were installed 

with the bolt rings downward once installed and properly secured.  

 

Non-hazardous drill cuttings were placed in either 16-cubic yard (cy) or 20-cy roll off bins that were 

double-lined with 10-mil plastic sheeting. The 20-cy roll off bins were open top with a heavy, flexible 

“tarp” cover and the 16-cy bins had hard-top lids with an attached, sliding solid top with integrated tie-

down straps.  

 
Non-hazardous and hazardous waste generated during the investigation were held in designated, on-Base, 

storage yards. Non-hazardous waste was placed at the Zia Park IDW yard located just south of the main 

EA Field Office. Hazardous waste was stored in a designated, RCRA less than (<) 90-day accumulation 

area per State/Federal RCRA regulations. At Kirtland AFB, the BFF project has two designated RCRA 

90-day accumulation areas: 
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1) BFF <90-Day Accumulation Area: Used strictly for BFF GWM liquid hazardous or 

potentially hazardous waste. 

 

2) Zia Park Temporary <90-Day Accumulation Area: Used for drilling-related liquid and solid 

(soil) potentially hazardous or hazardous waste. 

 

The drilling and GWM liquid/solid waste was not kept at the point of origin for either on-Base or off-

Base drilling locations. Soil roll-off bins were temporarily held at a secured drill site and covered at the 

end of each shift and there was sufficient site security during non-work hours. Drill sites within Kirtland 

AFB were considered secure locations. Security services were in place at the off-Base site locations 

during non-working hours. 

 

All drummed waste was placed on wooden pallets that were available in the Zia Park temporary <90-day 

accumulation area. Soil roll-off bins with dry soil were placed directly on the ground. Bins with non-

hazardous soils with free liquids in the bin were placed on poly sheeting with bermed edges to act as 

secondary containment. All hazardous liquid waste in the held in the BFF<90-day accumulation area was 

placed on secondary containment pallets. The pallets were of sufficient volume to hold at least one drum 

of liquid. Drums were properly positioned on the containment pallet so that no part of the drum was 

hanging over the edge.  

 

B-1.12 Documentation 
 

All IDW was tracked from the point of generation to disposal and reported in the investigation report. The 

Project Waste Coordinator was responsible for tracking all non-hazardous and hazardous waste generated 

on the project and worked with the groundwater treatment system (GWTS) engineers and operator to 

document all IDW processed through the GWTS. 

 

B-1.13 Waste Disposal 
 

Routine non-hazardous liquids, such as GWM purge and well development water, was disposed on-Base 

at the GWTS provided the water meets GWTS waste acceptance criteria WAC. Water that did not meet 

GWTS criteria were disposed at an off-Base permitted facility.  

Hazardous liquids were transported off-Base and disposed of at a permitted facility. 

 

Non-hazardous solids (soil), typically drill cuttings are disposed at the Kirtland AFB construction & 

demolition landfill. Each roll off bin was independently sampled for characterization. Generated disposal 

request packages were reviewed and approved by Kirtland AFB. 

 

Off-Base disposal of non-hazardous solids was performed for wastes including saturated drill cuttings and 

heavy drilling mud. Heavy drilling mud and saturated cuttings were disposed at a permitted facility. 

 

Liquid hazardous waste held in the RCRA <90-day accumulation areas were disposed at permitted 

hazardous waste facility licensed to accept liquids or liquids with solids with benzene (D018) and LNAPL 

waste.  
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KIRTLAND AIR FORCE BASE

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC., PBC

320 Gold Avenue, SW Suite 1300
Albuquerque, NM 87102
Phone: (505) 224-9013

             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:PROJECT NO.: WELL ID:

NESTED MONITORING WELL CONSTRUCTION
KAFB-106248 KAFB-106248

62735DM02.1015 KAFB-106248 J. MESSENGER M. GREEN

3-22-2021/120803-16-2021/1305

NOT TO SCALE

AutoCAD SHX Text
4-IN DIAMETER SCHEDULE 80 PVC (TYP.)

AutoCAD SHX Text
CONTINGENCY WELL

AutoCAD SHX Text
CURRENT WATER TABLE DATA GAP WELL

AutoCAD SHX Text
TOP OF PROTECTIVE CASING 5356.34 FT AMSL

AutoCAD SHX Text
TOP OF WATER TABLE WELL CASING 5355.97 FT AMSL

AutoCAD SHX Text
EXISTING GRADE 0 FT BGS GROUND SURFACE 5353.31 FT AMSL

AutoCAD SHX Text
TOP OF HIGH SOLIDS BENTONITE GROUT 23 FT BGS

AutoCAD SHX Text
TOP OF CONTINGENCY WELL CASING 5355.98 AMSL

AutoCAD SHX Text
PROTECTIVE CASING LID

AutoCAD SHX Text
TOP OF PORTLAND NEAT CEMENT SEAL 0 FT BGS

AutoCAD SHX Text
TOP OF HYDRATED UNCOATED 3/8" BENTONITE CHIPS 378 FT BGS

AutoCAD SHX Text
TOP OF WATER TABLE DATA GAP WELL  SCH. 80 PVC SCREEN 452.5 FT BGS (0.010" SLOT SCREEN)

AutoCAD SHX Text
TOP OF 10/20 SAND 415.8 FT BGS

AutoCAD SHX Text
BOTTOM OF WATER TABLE DATA GAP WELL  SCH. 80 PVC SCREEN 492.5 FT BGS

AutoCAD SHX Text
BOTTOM OF 10/20 SAND 499.8 FT BGS

AutoCAD SHX Text
NATIVE SOIL/SLOUGH

AutoCAD SHX Text
WATER LEVEL DURING DRILLING 479.01 FT BGS (3/19/21)

AutoCAD SHX Text
TOP OF CONTINGENCY WELL SCH. 80 PVC SCREEN (0.010" SLOT SCREEN) 418.5 FT BGS

AutoCAD SHX Text
BOTTOM OF CONTINGENCY WELL SUMP, TOP OF HYDRATED UNCOATED 3/8" BENTONITE CHIPS 445.5/445.6 FT BGS

AutoCAD SHX Text
BOTTOM OF WATER TABLE WELL SUMP 494.5 FT BGS

AutoCAD SHX Text
TOP OF 10/20 SAND 450.6 FT BGS

AutoCAD SHX Text
BOTTOM OF CONTINGENCY WELL SCH. 80 PVC SCREEN 443.5 FT BGS

AutoCAD SHX Text
TOTAL BORING DEPTH 508 FT BGS

AutoCAD SHX Text
4-IN DIAMETER SCHEDULE 80 PVC (TYP.)

AutoCAD SHX Text
FT BGS = FEET BELOW GROUND SURFACE FT AMSL = FEET ABOVE MEAN SEA LEVEL PVC = POLYVINYL CHLORIDE SCH = SCHEDULE
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 1 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Surface disturbed via hydrovac pot-holing.

Silt with sand and gravel (ML), 7.5 YR 6/3; soft; dry; medium 
plasticity; 65% silt; 20% fine sands; 15% gravel (up to 4cm)

Clay (CL); 7.5 YR 5/4; soft; dry; medium plasticity; 95% clay; 
5% fine sand; trace gravel

Clay (CL); 7.5 YR 5/4; soft; dry; medium plasticity; 95% clay; 
5% fine sand

Clay with sand (CL); 7.5 YR 4/4; soft; moist; medium 
plasticity; 85% clay; 15% fine sand; trace gravel; 
sub-rounded to sub-angular. Notes: clay present in lumps; 
moisture provided by dust suppression system
NOTE: Began using dust suppression

Clay with sand (CL); 7.5 YR 4/6; firm; moist; high plasticity; 
70% clay; 20% fine sand; 5% medium sand; 5% coarse 
sand; sub-rounded to sub-angular

Sandy clay (CL); 7.5 YR 4/6; soft; moist; medium plasticity; 
55% clay; 25% fine sand; 10% medium sand; 10% coarse 
sand; angular to sub-angular

Sandy clay (CL); 7.5 YR 4/6; soft; moist; medium plasticity; 
55% clay; 45% fine sand; sub-rounded

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Portland
Cement

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 2 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Silty sand (SM); 7.5 YR 4/6; moist; loose; 30% silt; 70% fine 
sand; sub-rounded

Clay (CL); 7.5YR 4/4; moist; hard; high plasticity; 95% clay; 
5% fine sand; sub-rounded

Well-graded sand with silt (SW-SM); 7.5 YR 4/4; moist; 
loose; 15% silt; 55% fine sand; 25% medium sand; 5% 
coarse sand; sub-rounded to sub-angular

Clayey gravel with sand (GC); 7.5 YR 4/4; moist; compact; 
40% clay; 5% fine; 5% medium; 10% coarse; 40% gravel; 
Sub-angular to sub-rounded sand; Sub-angular gravel; 
well-graded

Clay with sand (CL); 7.5 YR 4/4; firm, moist, medium 
plasticity; 70% clay; 30% fine sand; sub-rounded

Clayey sand (SC); 7.5 YR 4/4; moist; loose; 30% clay; 20% 
fine sand; 20% medium sand; 20% coarse sand; 10% 
gravel; sub-rounded to sub-angular; Note: clay balls .25-1.5" 
cm in diameter.

Clayey sand (SC); 7.5 YR 4/4; moist; loose; 20% clay; 70% 
fine sand; 5% medium sand; 5% coarse sand; Trace gravel; 
Sub-angular to sub-rounded sand; Sub-rounded to rounded 
gravel

Well-graded sand with silt (SW-SM); 7.5 YR 4/6, moist, 
loose, 15% silt; 65% fine sand; 15% medium sand; 5% 
coarse sand; sub-rounded to sub-angular

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC



05
-1

6-
20

21
  U

:\G
eo

gr
ap

hi
cs

 L
og

gi
ng

\F
ro

m
 M

ar
c\

KA
FB

-1
06

24
9_

JD
F.

bo
r

SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 3 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Well-graded sand with silt (SW-SM); 7.5 YR 4/4; moist; 
loose; 10% silt, 50% fine sand; 40% medium sand; 
sub-rounded

Same as above (80 ft)

Same as above (80 ft)

Poorly-graded sand with silt (SP-SM); 7.5 YR 4/4; moist; 
loose; 10% silt; 80% fine sand; 10% medum sand; 
sub-rounded to sub-angular; Note: after collecting this 
sample, driller had to pause to clear clay plugs out of 
cyclone and hose
NOTE: Paused to clean clay plugs out of cyclone/hose

Clay with sand (CL); 7.5 YR 4/4; moist; hard; high plasticity; 
75% clay, 10% fine sand; 5% medium sand; 5% coarse 
sand; 5% gravel; sub-rounded to sub-angular; Note: Clay in 
<0.5cm balls

Clay with sand (CL); 7.5YR 4/4; moist, firm, high plasticity; 
75% clay; 10% fine sand; 10% medium sand; 5% coarse 
sand; sub-rounded to sub-angular; Note: clay in <0.25cm 
balls.

Clayey sand (SC); 7.5 YR 4/6; moist; loose; 25% clay; 40% 
fine sand; 20% medium sand; 10% coarse sand; 5% gravel; 
sub-rounded sand; sub-rounded to sub-angular gravel 
(<2cm); Note: Clay present in balls <3cm

Sandy silt (ML); 7.5 YR 5/6; moist; soft; medium plasticity; 
50% silt; 40% fine sand; 10% medium sand; sub-rounded to 
sub-angular

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 4 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Well-graded sand with clay (SW-SC); 7.5 YR 4/4; moist; 
loose; 10% clay; 20% fine sand; 70% medium sand; 
sub-rounded to sub-angular

NOTE: Paused to clean clay plugs out of cyclone/hose

Clayey sand (SC); 7.5 YR 4/4; moist; loose; 25% clay; 5% 
fine sand; 20% medium sand; 50% coarse sand; 
sub-rounded to sub-angular

Clay (CL); 7.5 YR 4/4; moist; firm; high plasticity; 90% clay; 
10% fine sand; sub-rounded to sub-angular

Same as above (130 ft)

Clay with sand (CL); 7.5 YR 4/4, moist, firm, medium 
plasticity; 80% clay, 10% fine sand, 10% medium sand; 
Sub-angular; Note: clay in 1-5mm balls

Silt with sand (ML); 7.5 YR 4/6; moist; soft; medium 
plasticity; 80% silt; 20% fine sand; sub-rounded to 
sub-angular; Note: some <3mm clay balls, possibly remnants 
from above

Silt with sand (ML); 7.5 YR 4/6; moist; soft; medium 
plasticity; 80% silt; 10% fine sand; 10% medium sand; Trace 
coarse sand; Sub-angular

Same as above (150 ft)

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 5 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Same as above (150 ft)

Sandy silt (ML); 7.5 YR 4/4; soft; dry; Low plasticity; 58% 
silt; 30% fine sand; 10% medium sand; 2% coarse sand; 
Sub-rounded to sub-angular

Poorly-graded sand (SP); 10 YR 5/3; dry; loose; 95% fine 
sand; 5% medim sand; Sub-rounded to sub-angular

Same as above (170 ft)

Same as above (170 ft)

Well-graded sand (SW); 10 YR 5/4; moist; loose; 70% fine 
sand; 10% medium sand; 10% coarse sand, 10% gravel; 
Sub-rounded to sub-angular; Note: Gravel < 1cm

Same as above (185 ft)

Same as above (185 ft)

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 6 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Poorly-graded sand (SP); 10 YR 5/4; moist; loose; 50% fine 
sand; 50% medium sand; Sub-rounded
NOTE: Stopped using dust suppression

Same as above (200 ft)

Well-graded sand (SW); 10 YR 5/4; moist; loose; 40% fine 
sand; 50% medium sand; 5% coarse sand; 5% gravel; 
Sub-rounded

Well-graded sand (SW); 10 YR 5/4; moist; loose; 70% fine 
sand; 20% medium sand; 5% coarse sand; 5% gravel; 
Sub-rounded

Sandy clay (CL); 10 YR 5/4; moist; soft; medium plasticity; 
60% clay; 25% fine sand; 5% medium sand; 5% coarse 
sand; 5% gravel (< 2cm); sub-rounded sand; sub-rounded 
to rounded gravel;

Well-graded sand with clay (SW-SC); 10 YR 5/4; moist; 
loose; 10% clay; 40% fine sand; 40% medium sand; 10% 
coarse sand; trae gravel; sub-rounded to sub-angular

Well-graded sand (SW); 10 YR 5/4; moist; loose; 65% fine 
sand; 25% medium sand; 10% coarse sand; sub-rounded to 
sub-angular

Silty sand (SM); 10 YR 6/3; dry; loose; 35% silt; 30% fine 
sand; 10% medium sand; 15% coarse sand; 10% gravel (< 
1 cm); sub-angular to subrounded sand; sub-rounded gravel

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 7 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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DESCRIPTION

Well-graded sand (SW); 10 YR 5/4; moist; loose; 60% fine 
sand; 20% medium sand; 10% coarse sand; 10% gravel; 
sub-rounded to sub-angular sand; sub-angular gravel

Well-graded sand (SW); 10 YR 5/3; moist; loose; 70% fine 
sand; 20% medium sand; 10% coarse sand; sub-rounded to 
sub-angular

Same as above (245 ft)

Well-graded sand (SW); 10 YR 5/3; moist; loose; 90% fine 
sand; 8% medium sand; 2% coarse sand; sub-rounded to 
sub-angular

Poorly-graded sand (SP); 10 YR 6/3; dry; loose; 90% fine 
sand; 10% medium sand; sub-angular to sub-rounded

Well-graded sand with gravel (SW); 10 YR 4/4; moist; loose; 
45% fine sand; 20% medium sand; 10% coarse sand; 25% 
gravel; sub-rounded

Clayey sand with gravel (SC); 10 YR 5/3; moist; loose; 20% 
clay; 55% fine sand; 5% medium sand; 5% coarse sand; 
15% gravel (< 2cm); sub-rounded; Note: clay present loose 
and in balls < 1.5cm

Well-graded sand (SW); 10 YR 5/3; moist; loose; 80% fine 
sand; 10% medium sand; 10% gravel (< 2cm); sub-rounded 
to sub-angular sand; sub-rounded to rounded gravel

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 8 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62
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20% F
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DESCRIPTION

Well-graded sand with gravel (SW); 10 YR 5/3; moist; loose; 
50% fine sand; 25% medium sand; 10% coarse sand; 15% 
gravel; sub-rounded to sub-angular

Clay (CL); 10 YR 4/4; moist; soft; medium plasticity; 90% 
clay; 5% fine sand; 5% gravel; sub-angular to sub-rounded

Well-graded sand with clay (SW-SC); 10 YR 4/4; moist; 
loose; 10% clay; 70% fine sand; 10% medium sand; 10% 
coarse sand; sub-rounded to sub-angular

Well-graded sand (SW); 10 YR 5/4; moist; loose; 60% fine 
sand; 15% medium sand; 15% coarse sand; 10% gravel (< 
1cm); sub-angular to sub-rounded sand; sub-rounded 
gravel

Clay with sand (CL); 10 YR 5/3; soft; moist; medium 
plasticity; 75% clay; 5% fine sand; 5% medium sand; 10% 
coarse sand; 5% gravel (< 0.5cm); sub-angular sand; 
sub-angular to angular gravel; Note: clay loose and in balls < 
1cm.

Well-graded sand (SW); 10 YR 5/3; moist; loose; 75% fine 
sand; 10% medium sand; 10% coarse sand; 5% gravel (< 
0.5cm);  sub-rounded to sub-angular sand; sub-angular to 
angular gravel

Well-graded sand (SW); 10 YR 5/3; dry; loose; 50% fine 
sand; 50% medium sand; sub-angular to sub-rounded

Well-graded sand (SW); 10 YR 5/3; moist; loose; 40% fine 
sand, 35% medum sand; 20% coarse sand; 5% gravel; 
sub-rounded sand; sub-angular to angular gravel

NOTE: Slow progress. 60' drive casing pulled back. 
260'-320' MD re-drilled with under-reamer bit. Continued with 
the under-reaming bit to TD.

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC



05
-1

6-
20

21
  U

:\G
eo

gr
ap

hi
cs

 L
og

gi
ng

\F
ro

m
 M

ar
c\

KA
FB

-1
06

24
9_

JD
F.

bo
r

SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 9 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62

D
ep

th
 in
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t

320

325

330

335

340

345

350

355

360

U
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S

SP

SW

GW

SW

GW

SW

PI
D

 (p
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0.3

0.5

0.1

0.3

G
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e

D
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90% M
10% C

50% F
20% M
20% C
10% G

15% F
5% M
15% C
65% G

30% F
15% M
15% C
40% G

10% F
45% M
45% C
Tr-G

10% F
45% M
45% C
Tr-G

30% F
10% C
60% G

15% F
15% M
30% C
40% G

M
in

er
al

og
y

Q
/F

/L

70% Q
15% F
15% L

60% Q
20% F
20% L

80% Q
15% F
5% L

85% Q
10% F
5% L

30% Q
30% F
40% L

30% Q
30% F
40% L

70% Q
20% F
10% L

70% Q
20% F
10% L

G
R

AP
H

IC
DESCRIPTION

Poorly-graded sand (SP); 10 YR 6/3; dry; loose; 90% fine 
sand; 10% medium sand; sub-angular to sub-rounded

Well-graded sand (SW); 10 YR 6/3, dry, loose, 50% fine 
sand; 20% medium sand; 20% coarse sand; 10% gravel; 
sub-angular to sub-rounded

Well-graded gravel with sand (GW); 10 YR 6/3; dry; loose; 
15% fine sand; 5% medium sand; 15% coarse sand; 65% 
gravel (< 1cm); sub-rounded sand; sub-rounded to 
sub-angular gravel

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
30% fine sand; 15% medium sand; 15% coarse sand; 40% 
gravel (< 1cm); sub-rounded to rounded sand; sub-angular 
gravel

Well-graded sand (SW); 10 YR 6/3; dry; loose; 10% fine 
sand; 45% medium sand; 45% coarse sand; trace gravel; 
sub-angular

Same as above (340 ft)

Well-graded gravel with sand (GW); 10 YR 6/3; dry; loose; 
30% fine sand; 10% coarse sand; 60% gravel (< 1cm); 
sub-angular to sub-rounded

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
15% fine sand; 15% medium sand; 30% coarse sand; 40% 
gravel (< 1 cm); sub-rounded sand; sub-rounded to 
sub-angular gravel

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 10 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62

D
ep

th
 in

 F
ee

t

360

365

370

375

380

385

390

395

400

U
SC

S

SP

SW

SP

SW

PI
D

 (p
pm

)

1.6

0.4

1.7

1.8

G
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 S
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e

D
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n

100% F

50% F
50% M

100% F

100% F

60% F
20% M
20% C

40% F
30% M
30% C
Tr-G

25% F
25% M
20% C
30% G

40% F
20% M
15% C
25% G

M
in

er
al

og
y

Q
/F

/L

70% Q
20% F
10% L

60% Q
25% F
15% L

70% Q
20% F
10% L

70% Q
20% F
10% L

75% Q
15% F
10% L

70% Q
20% F
10% L

60% Q
20% F
20% L

80% Q
15% F
5% L

G
R

AP
H
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DESCRIPTION

Poorly-graded sand (SP); 10 YR 6/4; dry; loose; 100% fine 
sand; sub-rounded to rounded

Well-graded sand (SW); 10 YR 6/4; dry; loose; 50% fine 
sand; 50% medium sand; sub-rounded to sub-angular

Poorly-graded sand (SP); 10 YR 6/4; dry; loose; 100% fine 
sand; sub-rounded to rounded

Same as above (370 ft)

Well-graded sand (SW); 10 YR 6/3; dry; loose; 60% fine 
sand; 20% medium sand; 20% coarse sand; sub-rounded to 
rounded

Well-graded sand (SW); 10 YR 5/3; moist; loose; 40% fine 
sand; 30% medium sand; 30% coarse sand; trace gravel (< 
0.75cm); sub-rounded to sub-angular sand; sub-angular 
gravel

Well-graded sand with gravel (SW); 10 YR 6/2; dry; loose; 
25% fine sand; 25% medium sand; 20% coarse sand; 30% 
gravel (< 0.5cm); sub-rounded to sub-angular

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
40% fine sand; 20% medium sand; 15% coarse sand; 25% 
gravel (< 0.5 cm); sub-rounded to sub-angular

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Bentonite
Grout

Hydrated
Granular
Bentonite

4" Sch. 80
PVC

4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 11 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62

D
ep

th
 in

 F
ee

t

400

405

410

415

420

425

430

435

440

U
SC

S

SW

SP

SW

PI
D

 (p
pm

)

0.6

0.3

2.5

0.3

G
ra

in
 S

iz
e

D
is

tri
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tio
n

10% F
40% M
30% C
20% G

10% F
35% M
35% C
20% G

10% F
35% M
35% C
20% G

10% F
45% M
40% C
5% G

50% F
50% M

10% F
40% M
50% C

95% F
5% M

10% F
30% M
30% C
30% G

M
in

er
al

og
y

Q
/F

/L

50% Q
30% F
20% L

60% Q
25% F
15% L

60% Q
25% F
15% L

70% Q
20% F
10% L

75% Q
15% F
10% L

50% Q
30% F
20% L

75% Q
15% F
10% L

60% Q
25% F
15% L

G
R
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H

IC
DESCRIPTION

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
10% fine sand; 40% medium sand; 30% coarse sand; 20% 
gravel (< 1cm); sub-rounded to sub-angular

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
10% fine sand; 35% medium sand; 35% coarse sand; 20% 
gravel (< 1cm); sub-rounded to sub-angular sand; 
sub-rounded gravel

Same as above (405 ft)

Well-graded sand (SW); 10 YR 6/3; dry; loose; 10% fine 
sand; 45% medium sand; 40% coarse sand; 5% gravel (< 
0.5cm); sub-rounded to sub-angular

Well-graded sand (SW); 10 YR 6/3; moist; loose; 50% fine 
sand; 50% medium sand; sub-rounded to sub-angular

Well-graded sand (SW); 10 YR 6/3; moist; 10% fine sand; 
40% medium sand; 50% coarse sand; sub-rounded to 
sub-angular

Poorly-graded sand (SP); 10 YR 6/3; dry; loose; 95% fine 
sand; 5% medium sand; sub-rounded to rounded

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
10% fine sand; 30% medium sand; 30% coarse sand; 30% 
gravel (< 1cm); sub-rounded to sub-angular sand; 
sub-angular gravel

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Hydrated
Granular
Bentonite

Sand Pack

4" Sch. 80
PVC

4" Sch. 80
PVC

4" Sch. 80
PVC Screen
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 12 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62

D
ep

th
 in

 F
ee

t

440

445

450

455

460

465

470

475

480

U
SC

S

SW

SP

SW

PI
D

 (p
pm

)

0.3

0.6

0.3

0.1

G
ra

in
 S

iz
e

D
is
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n

80% F
20% M

80% F
20% M

100% F

10% F
20% M
40% C
30% G

25% F
25% M
20% C
30% G

25% F
25% M
20% C
30% G

20% F
25% M
35% C
20% G

80% F
15% M
5% C

M
in

er
al

og
y

Q
/F

/L

85% Q
10% F
5% L

85% Q
10% F
5% L

80% Q
10% F
10% L

40% Q
30% F
30% L

50% Q
30% F
20% L

50% Q
30% F
20% L

40% Q
30% F
30% L

80% Q
15% F
5% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 6/3; dry; loose; 80% find 
sand; 20% medium sand; sub-rounded

Same as above (440 ft)

Poorly-graded sand (SP); 10 YR 6/2; dry; loose; 100% fine 
sand; sub-rounded

Well-graded sand with gravel (SW); 10 YR 6/3; dry; loose; 
10% fine sand; 20% medium sand; 40% coarse sand; 30% 
gravel (< 1 cm); sub-angular; Note: Most gravel < 0.5cm

Well-graded sand with gravel (SW); dry; loose; 25% fine 
sand; 25% medium sand; 20% coarse sand; 30% gravel (< 
1cm); sub-angular to sub-rounded sand; sub-rounded to 
rounded gravel

Same as above (460 ft)

Well-graded sand with gravel (SW); dry; loose; 20% fine 
sand; 25% medium sand; 35% coarse sand; 20% gravel; 
sub-angular to sub-rounded

Well-graded sand (SW); 10 YR 5/3; moist; loose; 80% fine 
sand; 15% medium sand; 5% coarse sand; rounded to 
sub-rounded

NOTE: First moist cuttings at 475'; Static water level later 
confirmed via a water level meter at 476.95'

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Sand Pack

Hydrated
Granular
Bentonite

Sand Pack

4" Sch. 80
PVC

4" Sch. 80
PVC Screen

4" Sch. 80
PVC Screen
Well Sump
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106249
(Page 13 of 13)

Started : 1/22/21 / 1255
Completed : 2/7/21 / 1400
Rig : Speedstar 50K
Casing Diam : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (rotary/under-reamer bit)

Drilling Co. : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1473604.18
Easting (Grid) : 1542864.62

D
ep

th
 in

 F
ee

t

480

485

490

495

500

505

510

515

520

U
SC

S

SW

PI
D

 (p
pm

)

1.3

0.9

G
ra

in
 S

iz
e

D
is
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tio
n

75% F
15% M
10% C

80% F
15% M
5% C

80% F
15% M
5% C

80% F
15% M
5% C

M
in

er
al

og
y

Q
/F

/L

75% Q
15% F
10% L

75% Q
15% F
10% L

75% Q
15% F
10% L

75% Q
15% F
10% L

G
R
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H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 5/3; moist; loose; 75% fine 
sand; 15% medium sand; 10% coarse sand; sub-rounded to 
rounded

Well-graded sand (SW); 10 YR 5/3; moist; loose; 80% fine 
sand; 15% medium sand; 5% coarse sand; sub-rounded

Same as above (485 ft)

Same as above (485 ft)

NOTE: Flooded well with approx. 400 gal water

Elev.: 5353.27
Well2: KAFB-106249-416
Well1: KAFB-106249-450

Sand Pack
4" Sch. 80
PVC Screen

Well Sump



KIRTLAND AIR FORCE BASE320 Gold Avenue, SW Suite 1300
Albuquerque, NM 87102
Phone: (505) 224-9013

             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:Contract NO.: WELL ID:

NOT TO SCALE
BGS=BELOW GROUND SURFACE

FT=FEET

 KAFB-106249 Nested Monitoring Well Construction

DATA GAP MONITORING WELL INSTALLATION 
KAFB-106248 TO KAFB-106252
BULK FUELS FACILITY
SOLID WASTE MANAGEMENT UNITS ST-106/SS-111
KIRTLAND AIR FORCE BASE, NEW MEXICO KAFB-106249 Justin Fitch Forrest Chattin-EvansW912PP-17-C-0028

01/22/2021 - 1255 Hours 02/10/2021 - 1400 Hours

21

: 21

: 21 - 383.2 FT BGS

: 383.2 - 413.8 FT BGS

: 413.8 - 443.1 FT BGS

: 443.1  - 448.2 FT BGS

: 476.95 (PRE-CONSTRUCTION MEASUREMENT)/
  476.3 (PRE-DEVELOPMENT MEASUREMENT) FT BGS

: 448.2 - 492.1 FT BGS

: 441.1 - 443.1 FT BGS

: 490.1 - 492.1 FT BGS

12

: 497 FT BGS

: 490.1 FT BGS

: 450.1 FT BGS

: 441.1 FT BGS

: 416.1 FT BGS

4

Northing: 1473604.18
Easting: 1542864.62
Elev: 5353.27
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 1 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

0

5

10

15

20

25

30

35

40

U
SC

S

AR

ML

CL

ML

PI
D

 (p
pm

)

0.8

1.3

1

G
ra

in
 S

iz
e

D
is

tri
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tio
n

80% ML
10% F
5% M
5% C

80% ML
10% F
Tr-M
5% C
5% G

95% CL
5% F
Tr-G

40% CL
45% ML
10% F
5% C

70% ML
10% F
5% M
5% C

10% G

85% ML
10% F
5% M

M
in

er
al

og
y

Q
/F

/L

70% Q
15% F
15% L

70% Q
15% F
15% L

85% Q
5% F
10% L

80% Q
10% F
10% L

60% Q
20% F
20% L

70% Q
10% F
20% L

G
R

AP
H

IC
DESCRIPTION

The upper 10' were not logged due to disturbance during 
utility locate activities.

Silt with sand (ML); 7.5 YR 5/6; soft; moist; medium 
plasticity; 80% silt; 10% fine sands; 5% medium sands; 
5% coarse sands; sub-angular to sub-rounded.

Silt with sand (ML); 7.5 YR 5/6; soft; moist; medium 
plasticity; 80% silt; 10% fine sands; 5% coarse sands; 5% 
gravel sub-angular to sub-rounded. Note: Trace amounts 
of medium sands and gravel (< 2cm). Gravel Q/F/L: 
25/25/50.

Clay (CL); 7.5 YR 5/6; firm; moist; high plasticity; 95% clay; 
5% fine sands; rounded to sub-rounded. Note: Trace 
amounts of gravel (< 0.75cm) and clay clumps (< 0.5cm). 
Gravel100% lithics.

Silt with sand (ML); 7.5 YR 5/6; firm; moist; medium to high 
plasticity; 40% clay; 45% silt; 10% fine sands; 5% coarse 
sands; sub-angular to sub-rounded. Note: Clay clumps up 
to 2cm.

Silt with sand (ML); 7.5 YR 5/6; soft; moist; low plasticity; 
70% silt; 10% fine sands; 5% medium sands; 5% coarse 
sands; 10% gravel; sub-angular to angular. Note: Gravel < 
3cm. Gravel 100% lithics.

Silt with sand (ML); 7.5 YR 5/6; soft; moist; low plasticity; 
85% silt; 10% fine sands; 5% medium sands; sub-angular 
to angular.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Portland
Cement

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 2 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

40

45

50

55

60

65

70

75

80

U
SC

S

CL

ML

CL

ML

GW-GM

SM

PI
D

 (p
pm

)

1.5

1.2

0.3

2.7

G
ra

in
 S

iz
e

D
is

tri
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tio
n

75% CL
10% F
5% M
10% C
Tr-G

85% ML
10% F
5% M
Tr-C

40% CL
30% ML
15% F
10% M
5% C

10% CL
55% ML
15% F
10% M
10% C

10% ML
15% F
5% M
20% C
50% G

10% ML
15% F
5% M
20% C
50% G

40% ML
25% F
20% M
15% C

40% ML
25% F
20% M
15% C

M
in

er
al

og
y

Q
/F

/L

70% Q
20% F
10% L

70% Q
20% F
10% L

60% Q
25% F
15% L

80% Q
15% F
5% L

60% Q
20% F
20% L

60% Q
20% F
20% L

40% Q
20% F
40% L

40% Q
20% F
40% L

G
R

AP
H

IC
DESCRIPTION

Clay with sand (CL): 7.5 YR 4/6; firm; moist; medium 
plasticity; 75% clay; 10% fine sands; 5% medium sands; 
10% coarse sands; sub-angular to sub-rounded. Note: 
Trace amounts of gravel (< 1.5 cm). Gravel 100% lithics.

Silt with sand (ML); 7.5 YR 4/6; soft; moist; low plasticity; 
85% silt; 10% fine sands; 5% medium sands; sub-angular 
to angular. Note: Trace amounts of coarse sands.

Clay with sand (CL): 7.5 YR 4/6; soft; moist; low plasticity; 
40% clay; 30% silt; 15% fine sands; 10% medium sands; 
5% coarse sands; sub-angular to sub-rounded. Note: Clay 
clumps up to 4 cm, but most approx 1 cm.

Sandy silt (ML); 7.5 YR 4/6; firm; moist; medium plasticity; 
10% clay; 55% silt; 15% fine sands; 10% medium sands; 
10% coarse sands; sub-angular to sub-rounded. 

Well-graded gravel with silt (GW-GM); 7.5 YR 4/6; loose; 
moist; 10% silt; 15% fine sands; 5% medium sands; 
sub-angular to sub-rounded.  Note: Gravel Q/F/L: 
20/20/60.

Same as above (65 ft). 

Silty sand (SM); 7.5 YR 5/6; loose; moist; 40% silt; 25% 
fine sands; 20% medium sands; 15% coarse sands; 
sub-angular to sub-rounded.

Same as above (70 ft).

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 3 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

80

85

90

95

100

105

110

115

120

U
SC

S

ML

SP-SM

PI
D

 (p
pm

)

0.3

1.7

1.1

1.4

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

55% ML
15% F
10% M
15% C
5% G

90% ML
10% F

95% ML
3% F
2% M

15% CL
55% ML
15% F
10% M
5% C

95% ML
3% F

2% MG

5% ML
70% F
20% M
5% C

5% ML
70% F
20% M
5% C

5% ML
70% F
20% M
5% C

M
in

er
al

og
y

Q
/F

/L

60% Q
10% F
30% L

90% Q
5% F
5% L

80% Q
10% F
10% L

50% Q
25% F
25% L

80% Q
10% F
10% L

80% Q
15% F
5% L

80% Q
15% F
5% L

80% Q
15% F
5% L

G
R

AP
H

IC
DESCRIPTION

Silt with sand (ML); 7.5 YR 4/6; soft; moist; low plasticity; 
55% silt; 15% fine sands; 10% medium sands; 15% 
coarse sands; 5% gravel; sub-angular to angular. Note: 
Gravel < 0.5 cm. Gravel Q/F/L: 33/33/34.

Silt (ML); 7.5 YR 4/6; firm; moist; medium plasticity; 90% 
silt; 10% fine sands; sub-rounded.

Silt (ML); 7.5 YR 5/6; firm; moist; medium plasticity; 95% 
silt; 3% fine sands; 2% medium sands; sub-rounded.

Silt with sand (ML); 7.5 YR 5/6; firm; moist; medium 
plasticity; 15% clay; 55% silt; 15% fine sands; 10% 
medium sands; 5% coarse sands; sub-angular to angular. 
Note: Clay clumps up to 1cm.

Silt (ML); 7.5 YR 5/6; firm; moist; medium plasticity; 95% 
silt; 3% fine sands; 2% medium sands; sub-angular to 
sub-rounded.

Poorly-graded sand with silt (SP-SM); 7.5 YR 4/6; loose; 
moist; 5% silt; 70% fine sands; 20% medium sands; 5% 
coarse sands; sub-angular to sub-rounded.

Same as above (105 ft).

Same as above (105 ft).

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 4 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

120

125

130

135

140

145

150

155

160

U
SC

S

ML

CL

ML

PI
D

 (p
pm

)

2.1

0.6

1.3

0.9

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

90% ML
5% F
3% M
2% C

95% ML
5% F

100% ML

100% ML

90% ML
5% F
5% M

100% CL

98% ML
2% F
Tr-C

100% ML

M
in

er
al

og
y

Q
/F

/L

85% Q
10% F
5% L

85% Q
10% F
5% L

N/A

N/A

90% Q
10% F
Tr% L

N/A

90% Q
10% F
Tr% L

N/A

G
R

AP
H

IC
DESCRIPTION

Silt (ML); 7.5 YR 5/6; soft; moist; medium plasticity; 90% 
silt; 5% fine sands; 3% medium sands; 2% coarse sands; 
sub-rounded to sub-angular.

Silt (ML); 7.5 YR 5/6; soft; moist; medium plasticity; 95% 
silt; 5% fine sands; sub-rounded to sub-angular.

Silt (ML); 7.5 YR 5/6; soft; moist; medium plasticity; 100% 
silt; sub-rounded to sub-angular.

Same as above (130 ft).

Silt (ML); 7.5 YR 5/6; firm; moist; medium plasticity; 95% 
silt; 5% fine sands; 5% medium sands; sub-rounded to 
sub-angular.

Clay (CL); 7.5 YR 5/6; firm; moist; high plasticity; 100% 
clay.

Silt (ML); 7.5 YR 5/6; soft; moist; medium plasticity; 98% 
silt; 2% fine sands; sub-rounded. Trace amounts of 
coarse sands.

Silt (ML); 7.5 YR 5/6; soft; moist; low plasticity; 100% silt.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 5 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

160

165

170

175

180

185

190

195

200

U
SC

S

ML

SP

SW

SP

SW

PI
D

 (p
pm

)

0.6

0.3

0.1

1.2

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

90% ML
8% F
2% M

85% ML
10% F
5% M

90% F
10% M
Tr-C

90% F
10% M
Tr-C

90% F
10% M
Tr-C

50% F
20% M
15% C
15% G

95% F
5% M

65% F
15% M
15% C
5% G

M
in

er
al

og
y

Q
/F

/L

80% Q
5% F
15% L

80% Q
5% F
15% L

80% Q
10% F
10% L

80% Q
10% F
10% L

80% Q
10% F
10% L

90% Q
5% F
5% L

90% Q
5% F
5% L

80% Q
10% F
10% L

G
R

AP
H

IC
DESCRIPTION

Silt (ML); 7.5 YR 5/4; soft; moist; low plasticity; 90% silt; 
8% fine sands; 2% medium sands; sub-rounded.

Silt with sand (ML); 7.5 YR 5/4; soft; moist; low plasticity; 
85% silt; 10% fine sands; 5% medium sands; 
sub-rounded.

Poorly-graded sand (SP); 10 YR 5/4; loose; moist; 90% 
fine sands; 10% medium sands; sub-rounded to 
sub-angular. Note: Trace amounts of coarse sands.

Same as above (170 ft).

Same as above (170 ft).

Well-graded sand (SW); 10 YR 6/4; loose; moist; 50% fine 
sands; 20% medium sands; 15% coarse sands; 15% 
gravel; sub-rounded to sub-angular. Note: Gravel < 2cm. 
Gravel Q/F/L: 20/20/60.

Poorly-graded sand (SP); 10 YR 6/4; loose; moist; 95% 
fine sands; 5% medium sands; sub-rounded.

Well-graded sand (SW); 10 YR 6/4; loose; moist; 65% fine 
sands; 15% medium sands; 15% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Gravel 100% lithics.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 6 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

200

205

210

215

220

225

230

235

240

U
SC

S

SW

CL

SW

SC

GW

PI
D

 (p
pm

)

2.5

0.5

1.3

0.3

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

50% F
25% M
15% C
10% G

20% F
35% M
40% C
5% G

50% F
25% M
25% C
Tr-G

20% F
40% M
40% C
Tr-G

60% CL
20% F
15% M
5% C

45% F
40% M
15% C
Tr-G

20% CL
30% M
20% C
30% G

15% F
15% M
20% C
50% G

M
in

er
al

og
y

Q
/F

/L

60% Q
20% F
20% L

40% Q
30% F
30% L

60% Q
15% F
25% L

35% Q
30% F
35% L

35% Q
30% F
35% L

40% Q
40% F
20% L

40% Q
40% F
20% L

60% Q
15% F
25% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 6/4; loose; moist; 65% fine 
sands; 15% medium sands; 15% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Note: Gravel Q/F/L: 
15/15/70.

Well-graded sand (SW); 10 YR 5/4; loose; moist; 20% fine 
sands; 35% medium sands; 40% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Note: Gravel Q/F/L: 
30/35/35.

Well-graded sand (SW); 10 YR 5/4; loose; moist; 50% fine 
sands; 25% medium sands; 25% coarse sands; 
sub-rounded to sub-angular. Note: Trace amounts of 
gravel (50/50 quartz/lithic).

Well-graded sand (SW); 10 YR 5/4; loose; moist; 20% fine 
sands; 40% medium sands; 40% coarse sands; 
sub-rounded to sub-angular. Note: Trace amounts of 
gravel (50/50 quartz/lithic).

Sandy clay (CL); 10 YR 4/4; hard; moist; high plasticity; 
60% clay; 20% fine sands; 15% medium sands; 5% 
coarse sands; sub-rounded to sub-angular. Note: Clay 
stuck together in large clumps.

Well-graded sand (SW); 10 YR 5/4; loose; moist; 45% fine 
sands; 40% medium sands; 15% coarse 
sands;sub-rounded to sub-angular. Note: Gravel < 0.5 cm. 
Gravel 100% lithic.

Clayey sand with gravel (SC);  10 YR 4/4; loose; moist; 
20% clay; 30% medium sands; 20% coarse sands; 30% 
gravel; sub-rounded to sub-angular. Note: Gravel < 1 cm. 
Gravel Q/F/L: 20/30/50.

Well-graded gravel with sand (GW);  10 YR 5/4; loose; 
moist; 15% fine sands; 15% medium sands; 20% coarse 
sands; 50% gravel; sub-rounded to sub-angular. Note: 
gravel < 2.5 cm. Gravel Q/F/L: 20/30/50.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 7 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

240

245

250

255

260

265

270

275

280

U
SC

S

ML

CL

SP

SW

CL

PI
D

 (p
pm

)

1.9

0.9

0.5

2.1

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

60% ML
40% F

75% CL
25% M

75% F
25% M

40% F
30% M
30% C

60% CL
5% F

10% M
25% G

85% CL
10% F
5% M

55% CL
15% F
15% M
15% C
Tr-G

55% CL
15% F
15% M
15% C
Tr-G

M
in

er
al

og
y

Q
/F

/L

90% Q
5% F
5% L

75% Q
15% F
10% L

75% Q
15% F
10% L

80% Q
10% F
10% L

70% Q
15% F
15% L

60% Q
10% F
30% L

40% Q
30% F
30% L

40% Q
30% F
30% L

G
R

AP
H

IC
DESCRIPTION

Sandy silt (ML); 7.5 YR 5/4; firm; moist; low plasticity; 60% 
silt; 40% fine sands; sub-rounded.

Clay with sand (CL); 10 YR 4/4; firm; moist; medium 
plasticity; 75% clay; 25% medium sands. Note: Clay 
clumps <1cm.

Poorly-graded sand (SP); 10 YR 5/3; loose; dry; 75% fine 
sands;2 5% medium sands; sub-rounded to sub-angular.

Well-graded sand (SW); 10 YR 5/3; dry; moist; 40% fine 
sands; 30% medium sands; 30% coarse sands; 
sub-rounded to sub-angular.

Clay with sand with gravel (CL); 10 YR 4/4; firm; moist; 
high plasticity; 60% clay; 5% fine sands; 10% medium 
sands; 25% gravel. Note: Clay clumps up to 2.5 cm and 
gravel < 1cm. Gravel Q/F/L: 20/20/60.

Clay with sand (CL); 10 YR 5/4; hard; moist; high 
plasticity; 85% clay; 10% fine sands; 5% medium sands. 
Note: Clay clumps up to 3 cm.

Sandy clay (CL); 10 YR 6/4; firm; moist; 55% clay; 15% 
fine sands; 15% medium sands; 15% coarse sands; 
sub-rounded to sub-angular. Note: Trace amounts of lithic 
gravel.

Same as above (270 ft).

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 8 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

280

285

290

295

300

305

310

315

320

U
SC

S

SW-SM

SM

ML

SP

SW

CL

SW

PI
D

 (p
pm

)

1.7

0.8

0.6

2.2

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

10% ML
60% F
20% M
10% C

10% ML
60% F
20% M
10% C

30% ML
35% F
15% M
10% C
10% G

100% ML

100% F

80% F
15% M
5% C

60% CL
10% C
30% G

85% F
15% M
Tr-C

M
in

er
al

og
y

Q
/F

/L

50% Q
35% F
15% L

50% Q
35% F
15% L

50% Q
20% F
30% L

N/A

40% Q
20% F
40% L

60% Q
15% F
25% L

10% Q
25% F
65% L

70% Q
20% F
10% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand with silt (SW-SM); 10 YR 5/4; loose; 
moist; 10% silt; 60% fine sands; 20% medium sands; 10% 
coarse sands; sub-rounded to sub-angular. 

Same as above (280 ft).

Silty sand (SM); 10 YR 4/4; loose; moist; 30% silt; 35% 
fine sands; 15% medium sands; 10% coarse sands; 10% 
gravel; sub-angular to sub-rounded. Note: Gravel Q/F/L: 
10/20/70.

Silt (ML); 10 YR 5/4; soft; dry; low plasticity; 100% silt; 
sub-rounded.

Poorly-graded sand (SP); 10 YR 5/4; loose; dry; 100% fine 
sands; sub-rounded.

Well-graded sand (SW); 10 YR 4/4; dry; loose; 80% fine 
sands; 50% medium sands; 5% coarse sands; 
sub-rounded to sub-angular.

Gravelly clay (CL); 10 YR 4/4; hard; moist; 60% clay; 10% 
coarse sands; 30% gravel; sub-rounded to sub-angular. 
Note: Clay clumps < 2 cm and gravel < 2 cm. Gravel Q/F/L: 
10/25/65.

Well-graded sand (SW); 10 YR 5/4; dry; loose; 85% fine 
sands; 15% medium sands; coarse grains are 70% 
quartz, 20% feldspar and 10% lithics; sub-rounded to 
sub-angular. Note: Trace amounts of coarse sands. 

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 9 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

320

325

330

335

340

345

350

355

360

U
SC

S

SW

GW

SW

PI
D

 (p
pm

)

0.3

0.5

0.2

0.5

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

40% F
30% M
20% C
10% G

40% F
30% M
20% C
10% G

5% F
95% G

30% F
10% M
10% C
50% G

30% F
10% M
10% C
50% G

30% F
10% M
10% C
50% G

60% F
20% M
10% C
10% G

60% F
20% M
10% C
10% G

M
in

er
al

og
y

Q
/F

/L

40% Q
30% F
30% L

40% Q
30% F
30% L

40% Q
30% F
30% L

70% Q
20% F
10% L

70% Q
20% F
10% L

70% Q
20% F
10% L

60% Q
20% F
20% L

60% Q
20% F
20% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 5/4; dry; loose; 40% fine 
sands; 30% medium sands; 20% coarse sands; 10% 
gravel; sub-rounded to sub-angular. Note: Gravel Q/F/L: 
30/30/40.

Same as above (320 ft). 

Well-graded gravel (GW);  10 YR 4/4; loose; dry; 5% fine 
sands; 95% gravel; sub-rounded to sub-angular. Note: 
Gravel < 3 cm. Gravel Q/F/L: 10/10/80.

Well-graded sand with gravel (SW); 10 YR 4/4; dry; loose; 
30% fine sands; 10% medium sands; 10% coarse sands; 
50% gravel; sub-rounded to sub-angular. Note: Gravel 
Q/F/L: 25/35/40.

Same as above (335 ft).

Same as above (335 ft).

Well-graded sand (SW); 10 YR 5/3; dry; loose; 60% fine 
sands; 20% medium sands; 10% coarse sands; 10% 
gravel; sub-rounded to sub-angular. Note: Gravel Q/F/L: 
20/40/40.

Same as above (350 ft).

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC



05
-1

6-
20

21
  U

:\G
eo

gr
ap

hi
cs

 L
og

gi
ng

\F
ro

m
 M

ar
c\

KA
FB

-1
06

25
0_

JD
F.

bo
r

SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 10 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

360

365

370

375

380

385

390

395

400

U
SC

S

SW

GW

SW

SW-SC

PI
D

 (p
pm

)

0.3

0.3

1.5

0.8

G
ra

in
 S

iz
e

D
is

tri
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tio
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70% F
15% M
15% C

20% F
10% M
10% C
60% G

20% F
10% M
10% C
60% G

60% F
20% M
10% C
10% G

80% F
15% M
5% C

30% F
10% M
15% C
45% G

30% F
10% M
15% C
45% G

5% CL
70% F
15% M
10% C

M
in

er
al

og
y

Q
/F

/L

75% Q
15% F
10% L

60% Q
20% F
20% L

60% Q
20% F
20% L

70% Q
15% F
15% L

80% Q
10% F
10% L

50% Q
30% F
20% L

50% Q
30% F
20% L

75% Q
10% F
15% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 5/4; moist; loose; 70% fine 
sands; 15% medium sands; 15% coarse sands; 
sub-rounded to sub-angular.

Well-graded gravel with sand (GW);  10 YR 4/4; loose; 
moist; 20% fine sands; 10% medium sands; 10% coarse 
sands; 60% gravel; sub-rounded to sub-angular. Note: 
Gravel <1.5cm. Gravel Q/F/L: 15/20/65.

Same as above (365 ft).

Well-graded sand (SW); 10 YR 6/3; dry; loose; 60% fine 
sands; 20% medium sands; 10% coarse sands; 10% 
gravel; sub-rounded to sub-angular. Note: Gravel Q/F/L: 
20/40/40.

Well-graded sand (SW); 10 YR 5/4; dry; loose; 80% fine 
sands; 15% medium sands; 5% coarse sands; 
sub-rounded to sub-angular.

Well-graded sand with gravel (SW); 10 YR 5/3; dry; loose; 
30% fine sands; 10% medium sands; 15% coarse sands; 
45% gravel; sub-rounded to sub-angular. Note: Gravel 
Q/F/L: 10/20/70.

Same as above (385 ft).

Well-graded sand with clay (SW-SC); 10 YR 6/3; loose; 
dry; 5% clay; 70% fine sands; 15% medium sands; 10% 
coarse sands; sub-rounded to sub-angular. Note: Clay 
clumps observed.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Bentonite
Grout

Hydrated
Granular
Bentonite

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 11 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

400

405

410

415

420

425

430

435

440

U
SC

S

SW

SP

SW

SP

SW

PI
D

 (p
pm

)

0.6

1.6

0.8

1.1

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

50% F
30% M
20% C

80% F
20% M

75% F
10% M
10% C
5% G

90% F
10% M

50% M
50% C

50% F
50% M

50% F
50% M

85% F
10% M
5% C

M
in

er
al

og
y

Q
/F

/L

50% Q
30% F
20% L

70% Q
20% F
10% L

70% Q
20% F
10% L

65% Q
25% F
10% L

40% Q
30% F
30% L

50% Q
30% F
20% L

50% Q
30% F
20% L

70% Q
20% F
10% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 6/3; dry; loose; 50% fine 
sands; 30% medium sands; 20% coarse sands; 
sub-rounded to sub-angular.

Poorly-graded sand (SP); 10 YR 6/4; loose; dry; 80% fine 
sands; 20% medium sands; sub-rounded to sub-angular.

Well-graded sand (SW); 10 YR 5/4; moist; loose; 75% fine 
sands; 10% medium sands; 10% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Note: Gravel <0.5cm. 
Gravel Q/F/L: 25/25/50.

Poorly-graded sand (SP); 10 YR 5/4; loose; dry; 90% fine 
sands; 10% medium sands; sub-rounded to sub-angular.

Poorly-graded sand (SP); 10 YR 5/4; loose; dry; 50% 
medium sands; 50% coarse sands; sub-rounded to 
sub-angular.

Poorly-graded sand (SP); 10 YR 5/4; loose; dry; 50% fine 
sands; 50% medium sands; sub-rounded to sub-angular.

Same as above (425 ft).

Well-graded sand (SW); 10 YR 6/4; dry; loose; 85% fine 
sands; 10% medium sands; 5% coarse sands; 
sub-rounded to sub-angular.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Hydrated
Granular
Bentonite

Sand Pack

4" Sch. 80
PVC

4" Sch. 80
PVC

4" Sch. 80
PVC Screen

Well Sump
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 12 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

440

445

450

455

460

465

470

475

480

U
SC

S

SW

SP

SW

SP

PI
D

 (p
pm

)

1.3

0.8

0.9

1.2

G
ra

in
 S

iz
e

D
is

tri
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20% F
30% M
45% C
5% G

80% F
15% M
5% C

100% F

65% F
20% M
10% C
5% G

85% F
5% M
5% C
5% G

100% F

100% F

100% F

M
in

er
al

og
y

Q
/F

/L

50% Q
30% F
20% L

60% Q
25% F
15% L

75% Q
15% F
10% L

65% Q
20% F
15% L

80% Q
15% F
5% L

80% Q
15% F
5% L

80% Q
15% F
5% L

80% Q
15% F
5% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW); 10 YR 5/3; dry; loose; 20% fine 
sands; 30% medium sands; 45% coarse sands; 5% 
gravel;sub-rounded to sub-angular. Note: Gravel Q/F/L: 
30/30/40.

Well-graded sand (SW); 10 YR 5/3; dry; loose; 80% fine 
sands; 15% medium sands; 5% coarse sands; 
sub-rounded to sub-angular.

Poorly-graded sand (SP); 10 YR 6/3; loose; dry; 100% fine 
sands; sub-rounded.

Well-graded sand (SW); 10 YR 6/3; dry; loose; 35% fine 
sands; 20% medium sands; 10% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Gravel Q/F/L: 
25/35/40.

Well-graded sand (SW); 10 YR 6/3; dry; loose; 85% fine 
sands; 5% medium sands; 5% coarse sands; 5% gravel; 
sub-rounded to sub0angular. Gravel Q/F/L: 25/25/50.

Poorly-graded sand (SP); 10 YR 6/4; loose; moist; 100% 
fine sands; sub-rounded. Note: Hydrocarbon smell.

Poorly-graded sand (SP); 10 YR 5/4; loose; moist; 100% 
fine sands; sub-rounded. Note: Hydrocarbon smell.

Same as above (470 ft).

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Sand Pack

Hydrated
Granular
Bentonite

Sand Pack

4" Sch. 80
PVC

4" Sch. 80
PVC Screen

Well Sump
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106250
(Page 13 of 13)

Started : 2/11/21 / 0800
Completed : 2/18/21 / 1600
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH (tri-cone bit)

Drilling Company : Cascade Drilling L.P.
Lead Driller : Mark Green
Geologist : Justin Fitch
Northing (Grid) : 1473154.90
Easting (Grid) : 1542509.92

D
ep

th
 in

 F
ee

t

480

485

490

495

500

505

510

515

520

U
SC

S

SP

SW

PI
D

 (p
pm

)

1.4

1.3

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

100% F

100% F

100% F

75% F
10% M
10% C
5% G

M
in

er
al

og
y

Q
/F

/L

80% Q
15% F
5% L

80% Q
15% F
5% L

80% Q
15% F
5% L

70% Q
15% F
15% L

G
R

AP
H

IC
DESCRIPTION

Same as above (470 ft).

Same as above (470 ft).

Same as above (470 ft).

Well-graded sand (SW); 10 YR 5/; wet; loose; 75% fine 
sands; 10% medium sands; 10% coarse sands; 5% 
gravel; sub-rounded to sub-angular. Note: Hydrocarbon 
smell. Gravel Q/F/L: 20/25/55.

Elev:: 5349.55
KAFB-106250-413
KAFB-106250-447

Sand Pack

4" Sch. 80
PVC Screen

Well Sump



KIRTLAND AIR FORCE BASE320 Gold Avenue, SW Suite 1300
Albuquerque, NM 87102
Phone: (505) 224-9013

             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:Contract NO.: WELL ID:

NOT TO SCALE
BGS=BELOW GROUND SURFACE

FT=FEET

KAFB-106250 Nested  Monitoring Well Construction

DATA GAP MONITORING WELL INSTALLATION 
KAFB-106248 TO KAFB-106252
BULK FUELS FACILITY
SOLID WASTE MANAGEMENT UNITS ST-106/SS-111
KIRTLAND AIR FORCE BASE, NEW MEXICO KAFB-106250 Justin Fitch Mark GreenW912PP-17-C-0028

02/11/2021 - 0730 Hours 02/21/2021 - 1700 Hours

18

: 18

: 18 - 378.5 FT BGS

: 378.5 - 411.5 FT BGS

: 411.5 - 440.7 FT BGS

: 440.7  - 445.6 FT BGS

: 472.7 (PRE-CONSTRUCTION MEASUREMENT)/
  473.35 (PRE-DEVELOPMENT MEASUREMENT) FT BGS

: 445.6 - 489.7 FT BGS

: 438.7 - 440.7 FT BGS

: 487.7 - 489.7 FT BGS

12

: 497 FT BGS

: 487.7 FT BGS

: 447.7 FT BGS

: 438.7 FT BGS

: 413.7 FT BGS

4

Northing: 1473154.90
Easting: 1542509.92
Elev: 5349.55
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 1 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

0

5

10

15

20

25

30

35

40

U
SC

S

AR

ML

SM

SW-SM

ML

PI
D

 (p
pm

)

0.7

0.4

18.6

G
ra

in
 S

iz
e

D
is

tri
bu
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n

90% ML
10% F
Tr-M

60% ML
30% F
10% M

30% ML
40% F
20% M
10% C

10% ML
20% F
20% M
30% C
20% G

80% ML
20% F

80% ML
20% F

M
in

er
al

og
y

Q
/F

/L

30% Q
20% F
50% L

30% Q
10% F
60% L

40% Q
30% F
30% L

10% Q
20% F
70% L

50% Q
30% F
20% L

50% Q
30% F
20% L

G
R

AP
H

IC
DESCRIPTION

No samples collected due to pot-holing of drill site to 7'.

Silt (ML): 7.5 YR 4/4; firm; moist; low plasticity; 10% fine 
sands; trace medium sands; sub-rounded to rounded.

Sandy Silt (ML): 7.5 YR 4/4; firm; moist; low platicity; 30% 
fine sands, 10% medium sands; sub-rounded.

Silty Sand (SM): 7.5 YR 4/4; moist; loose;  30% silt; 40% fine 
sands;  20% medium sands; 10% coarse sands; 
sub-angular;

Well-graded sand with silt (SW-SM): 7.5 YR 5/4; dry; loose; 
10% silt; 20% fine sands; 20% medium sands; 30% coarse 
sands; 20% gravel; sub-angular.

Silt with sand (ML): 7.5 YR 4/4; soft; moist; low plasticity; 
80% silt; 20% fine sands; sub-rounded to sub-angular.

Same as above (30 ft).

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Portland
Cement

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 2 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

40

45

50

55

60

65

70

75

80

U
SC

S

ML

CL

ML

SW-SM

SM

ML

PI
D

 (p
pm

)

5.5

0.1

1.6

36.5

G
ra

in
 S

iz
e

D
is
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n

80% ML
20% F
Tr-M

90% CL
5% F
5% M
Tr-C

50% CL
10% F
10% M
20% C
10% G

55% ML
20% F
25% M
Tr-C

55% ML
20% F
25% M
Tr-C

15% ML
12.5% F
12.5% M
50% C
10% G

20% ML
10% F
10% M
50% C
10% G

60% ML
10% F
10% M
20% C
Tr-G

M
in

er
al

og
y

Q
/F

/L

20% Q
10% F
70% L

20% Q
10% F
70% L

20% Q
10% F
70% L

65% Q
10% F
25% L

65% Q
10% F
25% L

30% Q
10% F
60% L

30% Q
10% F
60% L

40% Q
20% F
40% L

G
R

AP
H

IC
DESCRIPTION

Silt with sand (ML): 7.5 YR 4/4; soft; moist; low plasticity; 
80% silt; 20% fine sands; trace medium sands; sub-rounded 
to sub-angular.

Clay (CL): 7.5 YR 4/4; hard; moist; high plasticity; 90% clay, 
5% fine sands; 5% medium sands; trace coarse sands; 
sub-rounded to sub-angular.

Sandy Clay (CL): 7.5 YR 4/6; hard; dry; high plasticity; 50% 
clay; 10% fine sands; 10% medium sands; 20% coarse 
sands; 10% gravel; sub-angular to sub-rounded. Note: clay 
present in tight balls. Gravel Q/F/L: 20/10/70

Sandy Silt (ML): 7.5 YR 4/4; soft; moist; low plasticity; 55% 
silt; 20% fine sands; 25% medium sands; trace coarse 
sands; sub-angular to sub-rounded.

Same as above (55 ft). 

Well-graded sand with silt (SW-SM): 7.5 YR 4/6; dry; loose; 
15% silt; 12.5% fine sands; 12.5% medium sands; 20% 
coarse sands; 40% gravel; sub-angular. Note: Gravel Q/F/L: 
30/10/60.

Silty Sand (SM): 7.5 YR 4/6; dry; soft; 20% silt; 10% fine 
sands; 10% medium sands, 50% coarse sands; 10% gravel; 
sub-angular. Note: Gravel Q/F/L: 30/10/60.

Sandy Silt (ML): 7.5 YR 4/6; dry; soft; low plasticity; 60% 
silt; 10% fine sands; 10% medium sands; 20% coarse 
sands; trace gravel; sub-angular. Note: Gravel Q/F/L: 
30/10/60.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 3 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

80

85

90

95

100

105

110

115

120

U
SC

S

ML

SM

ML

PI
D

 (p
pm

)

3.9

28.1

1.3

1.6

G
ra

in
 S

iz
e

D
is

tri
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tio
n

80% ML
20% F

75% ML
20% F
5% G

75% ML
20% F
5% G

75% ML
20% F
5% G

20% ML
80% F
Tr-M

20% ML
80% F
Tr-M

45% ML
30% F
10% M
10% C
5% G

95% ML
2.5% M
2.5% C

M
in

er
al

og
y

Q
/F

/L

70% Q
20% F
10% L

70% Q
20% F
10% L

70% Q
20% F
10% L

70% Q
20% F
10% L

50% Q
30% F
20% L

50% Q
30% F
20% L

50% Q
30% F
20% L

50% Q
30% F
20% L

G
R

AP
H

IC
DESCRIPTION

Silt with Sand (ML): 7.5 YR 4/6; soft; dry; medium plasticity; 
80% silt; 20% fine sands; sub-rounded to sub-angular.

Silt with Sand (ML): 7.5 YR 4/6; soft; dry; medium plasticity; 
75% silt; 20% fine sands; 5% gravel; sub-rounded to 
sub-angular.

Same as above (85 ft).

Same as above (85 ft).

Silty Sand (SM): 7.5 YR 5/4; dry; loose; 20% silt; 80% fine 
sands, trace medium sands; sub-rounded.

Same as above (100 ft).

Silty Sand (SM): 7.5 YR 6/4; moist; loose; 45% silt; 30% fine 
sands; 10% medium sands; 10% coarse sands; 5% gravel; 
sub-rounded. Note: Gravel Q/F/L: 5/0/95.

Silt (ML): 7.5 YR 6/6; soft; dry; medium plasticity; 95% silt; 
2.5% medium sands; 2.5% coarse sands; sub-rounded. 

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 4 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

120

125

130

135

140

145

150

155

160

U
SC

S

ML

CL

N/A

SW

SP

SC

CL

PI
D

 (p
pm

)

2.3

2.2

1.3

0.1

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

95% ML
2.5% M
2.5% C

95% ML
2.5% M
2.5% C

95% CL
5% ML

N/A

5% F
45% M
45% C
5% G

20% F
80% M

20% CL
75% F
2.5% M
2.5% C

Tr-G

50% CL
35% F
10% M
5% C
Tr-G

M
in

er
al

og
y

Q
/F

/L

50% Q
30% F
20% L

50% Q
30% F
20% L

N/A

N/A

60% Q
20% F
20% L

60% Q
20% F
20% L

70% Q
10% F
20% L

60% Q
15% F
25% L

G
R

AP
H

IC
DESCRIPTION

Same as above (115 ft). 

Same as above (115 ft). 

Clay (CL): 7.5 YR 5/4; hard; moist; high plasticity; 95% clay; 
5% silt.

No Sample - Clay Plug in casing/hammer - Pumped 200 gal 
water to clean it out

Well-graded sand (SW): 10 YR 4/4; wet; loose; 5% fine 
sands; 45% medium sands; 45% coarse sands; 5% gravel; 
sub-angular to angular. Note: Cuttings are wet from water 
injection to remove clay plug.

Poorly-graded sand (SP): 10 YR 4/3; wet; loose; 20% fine 
sands; 80% medium sands;  sub-rounded to sub-angular.

Clayey sand (SC): 10 YR 5/4; moist; loose; 20% clay; 75% 
fine sands; 2.5% medium sands; 2.5% coarse sands; trace 
gravel; sub-rounded; well-graded.

Sandy Clay (CL): 10 YR 4/4; moist; firm; medium plasticity; 
50% clay; 35% fine sands; 10% medium sands; 5% coarse 
sands; trace gravel; sub-angular to sub-rounded. 

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 5 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

160

165

170

175

180

185

190

195

200

U
SC

S

SP

SP-SM

SW

SP

SP-SM

PI
D

 (p
pm

)

3.9

2.5

3

1

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

100% F

100% F

5% ML
95% F

95% F
5% M
Tr-C
Tr-G

100% F

100% F

5% ML
90% F
5% M

5% ML
95% F

M
in

er
al

og
y

Q
/F

/L

55% Q
30% F
15% L

55% Q
30% F
15% L

55% Q
30% F
15% L

70% Q
20% F
10% L

55% Q
30% F
15% L

55% Q
30% F
15% L

50% Q
40% F
10% L

70% Q
20% F
10% L

G
R

AP
H

IC
DESCRIPTION

Poorly-graded sand (SP): 10 YR 6/3; dry; loose; 100% fine 
sands, sub-rounded.

Same as above (160 ft).

Poorly-graded sand with silt (SP-SM): 10 YR 4/4; moist; 
loose; 5% silt; 95% fine sands; sub-rounded.

Well-graded sand (SW): 10 YR 4/4; moist; loose; 95% fine 
sands; 5% medium sands; trace coarse sands; trace gravel. 
Note: Gravel is 100% lithic.

Poorly-graded sand (SP): 10 YR 4/4; moist; loose; 100% fine 
sands, sub-rounded.

Same as above (180 ft). 

Poorly-graded sand with silt (SP-SM): 10 YR 5/3; moist; 
loose; 5% silt; 90% fine sands; 5% medium sands; 
sub-rounded.

Poorly-graded sand with silt (SP-SM): 10 YR 5/3; moist; 
loose; 5% silt; 95% fine sands; sub-rounded.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 6 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

200

205

210

215

220

225

230

235

240

U
SC

S

SW-SM

SP

SW-SM

SP-SM

SW-SM

SC

SW

PI
D

 (p
pm

)

9.9

0.6

1.7

1.6

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

5% ML
90% F
5% G

3% ML
97% F

5% ML
85% F
5% M
5% C

5% CL
5% ML
85% F
5% M
Tr-C

5% CL
20% F
65% M
10% C

20% CL
60% F
10% M
5% C
5% G

3% ML
82% F
10% M
5% C

3% ML
62% F
15% M
15% C
5% G

M
in

er
al

og
y

Q
/F

/L

70% Q
20% F
10% L

70% Q
20% F
10% L

60% Q
30% F
10% L

50% Q
35% F
15% L

30% Q
30% F
40% L

50% Q
25% F
25% L

70% Q
20% F
10% L

35% Q
30% F
35% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand with silt (SW-SM): 10 YR 5/4; moist; loose; 
5% silt; 90% fine sands; 5% gravel; sub-angular to 
sub-rounded. Note: Gravel Q/F/L: 5/0/95

Poorly-graded sand (SP): 10 YR 5/4; moist; loose; 3% silt; 
97% fine sands; sub-rounded to sub-angular. Note: Some 
pumice present.

Well-graded sand wilth silt (SW-SM): 10 YR 6/3; moist; 
loose; 5% silt; 85% fine sands; 5% medium sands; 5% 
coarse sands; sub-angular to sub-rounded. Note: Some 
pumice grains present.

Poorly-graded sand (SP): 10 YR 6/4; moist; loose; 5% clay; 
5% silt; 85% fine sands; 5% medium sands; trace coarse 
sands; sub-rounded to sub-angularNote: Some pumice 
grains present. 

Well-graded sand (SW): 10 YR 4/4; moist; loose; 5% clay; 
20% fine sands; 65% medium sands; 10% coarse sands; 
sub-angular to sub-rounded. Note: Some pumice grains 
present.

Clayey Sand (SC): 10 YR 4/4; moist; loose; 20% clay; 60% 
fine sands; 10% medium sands; 5% coarse sands; 5% 
gravel; sub-angular to sub-rounded. Note: Some pumice 
grains present. Gravel Q/F/L: 10/10/80.

Well-graded sand (SW): 10 YR 6/4; dry; loose; 3% silt; 82% 
fine sands; 10% medium sands; 5% coarse sands; 
sub-angular to sub-rounded. Note: Some pumice grains 
present.

Well-graded sand (SW): 10 YR 6/4; dry; loose; 3% silt; 57% 
fine sands; 15% medium sands; 15% coarse sands; 5% 
gravel; sub-angular to sub-roundedNote: Some pumice 
grains present. Gravel Q/F/L: 10/10/80.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC



05
-1

6-
20

21
  U

:\G
eo

gr
ap

hi
cs

 L
og

gi
ng

\F
ro

m
 M

ar
c\

KA
FB

-1
06

25
1_

JD
F.

bo
r

SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 7 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

240

245

250

255

260

265

270

275

280

U
SC

S

SP

CL

SP-SM

SM

PI
D

 (p
pm

)

3.5

4.5

1.5

0.7

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

3% ML
97% F

70% CL
30% G

90% CL
10% G

90% CL
10% F
Tr-C

15% ML
80% F
5% M

15% ML
80% F
5% M

15% ML
80% F
5% M

25% ML
70% F
5% C
Tr-G

M
in

er
al

og
y

Q
/F

/L

80% Q
10% F
10% L

N/A

N/A

40% Q
40% F
20% L

40% Q
40% F
20% L

40% Q
40% F
20% L

40% Q
40% F
20% L

40% Q
40% F
20% L

G
R

AP
H

IC
DESCRIPTION

Poorly-graded sand (SP): 10 YR 6/4; dry; loose; 3% silt; 
97% fine sands; sub-rounded. 

Clay with gravel (CL): 10 YR 5/4; dry; hard; high plasticity; 
70% clay; 30% gravel. Note: Gravel is 100% lithic.

Clay (CL): 10 YR 5/4; dry; firm; medium plasticity; 90% clay; 
10% gravel; sub-rounded. Note: Gravel is 100% lithic.

Clay (CL): 10 YR 5/4; moist; soft; medium plasticity; 90% 
clay; 10% fine sands; trace coarse sands; sub-angular to 
sub-rounded. Note: Trace amounts of coarse sands were 
predominately pumice.

Poorly-graded sand with silt (SP-SM): 10 YR 6/4; dry; loose; 
15% silt; 80% fine sands; 5% medium sands; sub-rounded. 
Note: Most larger grains are rounded pumice.

Same as above (260 ft). 

Same as above (260 ft).

Silty Sand (SM): 10 YR 5/4; moist; loose; 25% ML; 70% fine 
sands; 5% coarse sands; trace gravel; sub-angular to 
sub-rounded.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 8 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

280

285

290

295

300

305

310

315

320

U
SC

S

CL

SC

SW-SC

SW

SW-SC

PI
D

 (p
pm

)

1.3

0.7

0.9

1.3

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

70% CL
10% F
10% M
5% C
5% G

90% CL
5% C
5% G

40% CL
60% F
Tr-M
Tr-C

15% CL
70% F
10% M
5% C
Tr-G

80% F
10% M
5% C
5% G

80% F
10% M
5% C
5% G

5% CL
80% F
10% M
5% C
Tr-G

5% CL
45% F
25% M
25% C

M
in

er
al

og
y

Q
/F

/L

60% Q
20% F
20% L

60% Q
20% F
20% L

50% Q
20% F
30% L

40% Q
30% F
30% L

60% Q
30% F
10% L

70% Q
20% F
10% L

40% Q
40% F
20% L

40% Q
30% F
30% L

G
R

AP
H

IC
DESCRIPTION

Clay with sand (CL): 10 YR 5/4; moist; firm; high plasticity; 
70% clay; 10% fine sands; 10% medium sands; 5% coarse 
sands; 5% gravel; sub-angular to sub-rounded. Note: Gravel 
Q/F/L: 15/25/60.

Clay (CL): 10 YR 5/4; dry; firm; medium plasticity; 90% clay; 
5% coarse grains; 5% gravel; sub-angular to sub-rounded. 
Note: Gravel < 1cm. Clay present in tight balls. Gravel Q/F/L: 
20/0/80.

Clayey sand (SC): 10 YR 5/4; moist; loose; 40% clay; 60% 
fine sands; trace medium/coarse sands; sub-rounded to 
sub-angular. Note: Clay balls up to 0.5 cm.

Well-graded sand with clay (SW-SC): 10 YR 5/4; moist; 
loose; 15% clay; 70% fine sands; 10% medium sands; 5% 
coarse sands; trace gravel. Note: Clay balls up to 0.5 cm. 
Gravel Q/F/L: 0/50/50.

Well-graded sand (SW): 10 YR 5/4; moist; loose; 80% fine 
sands; 10% medium sands; 5% coarse sands; 5% gravel; 
sub-angular to sub-rounded sand; rounded to sub-rounded 
gravel. Note: Gravel < 1.5cm. Gravel Q/F/L: 10/40/50.

Well-graded sand (SW): 10 YR 5/4; moist; loose; 80% fine 
sands; 10% medium sands; 5% coarse sands; 5% gravel; 
sub-rounded. Note: Gravel < 2 cm. Gravel Q/F/L: 20/10/70.

Well-graded sand with clay (SW-SC): 10 YR 5/4; moist; 
loose; 5% clay; 80% fine sands; 10% medium sands; 5% 
coarse sands; trace gravel; sub-rounded to sub-angular. 
Note: Clay balls up to 0.5 cm.

Well-graded sand with clay (SW-SC): 10 YR 4/4; moist; 
loose; 5% clay; 45% fine sands; 25% medium sands; 25% 
coarse sands; sub-rounded to sub-angular.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 9 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

320

325

330

335

340

345

350

355

360

U
SC

S

SW

GW

SW

GW

PI
D

 (p
pm

)

1.2

2.9

0.4

0.7

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

75% F
10% M
10% C
5% G

75% F
10% M
10% C
5% G

30% F
10% M
10% C
50% G

60% F
20% M
20% C
Tr-G

75% F
15% M
5% C
5% G

75% F
15% M
5% C
5% G

55% F
15% M
15% C
15% G

30% F
10% M
10% C
50% G

M
in

er
al

og
y

Q
/F

/L

50% Q
20% F
30% L

50% Q
20% F
30% L

50% Q
25% F
25% L

40% Q
30% F
30% L

70% Q
20% F
10% L

70% Q
20% F
10% L

60% Q
20% F
20% L

60% Q
20% F
20% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW): 10 YR 5/4; moist; loose; 75% fine 
sands; 10% medium sands; 10% coarse sands; 5% gravel; 
sub-rounded to sub-angular.

Same as above (320 ft).

Well-graded gravel (GW): 10 YR 5/4; moist; loose; 30% fine 
sands; 10% medium sands; 10% coarse sands; 50% gravel; 
sub-rouned to sub-angular sands; sub-rounded to rounded 
gravel. Note: Gravel up to 3cm. Gravel Q/F/L: 20/30/50.

Well-graded sand (SW): 10 YR 6/3; dry; loose; 60% fine 
sands; 20% medium sands; 20% coarse sands; trace 
gravel; sub-rounded to sub-angular sand; sub-angular to 
angular gravel. Note: Gravel Q/F/L: 30/30/40.

Well-graded sand (SW): 10 YR 5/4; moist; loose; 75% fine 
sands; 15% medium sands; 5% coarse sands; 5% gravel; 
sub-rounded to sub-angular sands; sub-rounded gravels. 
Note: Gravel Q/F/L: 10/10/80.

Same as above (340 ft). 

Well-graded sand (SW): 10 YR 5/4; moist; loose; 55% fine 
sands; 15% medium sands; 15% coarse sands; 15% gravel; 
sub-rounded to sub-angular. Note: Gravel Q/F/L: 10/10/80.

Well-graded gravel (GW): 10 YR 4/4; moist; loose; 30% fine 
sands; 10% medium sands; 10% coarse sands; 50% gravel; 
Note: Gravel Q/F/L: 10/10/80. Gravel up to 3 cm; largest 
grains are all lithic.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 10 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92

D
ep

th
 in

 F
ee

t

360

365

370

375

380

385

390

395

400

U
SC

S

SW

GW

SW

SW-SC

PI
D

 (p
pm

)

0.4

0.5

0.6

1

G
ra

in
 S

iz
e

D
is

tri
bu

tio
n

70% F
10% M
10% C
10% G

55% F
15% M
10% C
20% G

60% F
10% M
15% C
15% G

35% F
20% M
10% C
35% G

35% F
10% M
5% C

50% G

35% F
10% M
5% C

50% G

40% F
25% M
20% C
15% G

5% CL
70% F
15% M
10% C

M
in

er
al

og
y

Q
/F

/L

70% Q
15% F
15% L

50% Q
20% F
30% L

50% Q
20% F
30% L

50% Q
20% F
30% L

50% Q
25% F
25% L

50% Q
25% F
25% L

60% Q
30% F
10% L

60% Q
30% F
10% L

G
R

AP
H

IC
DESCRIPTION

Well-graded sand (SW): 10 YR 6/4; dry; loose; 70% fine 
sands; 10% medium sands; 10% coarse sands; 10% gravel; 
sub-rounded to sub-angular sands; sub-rounded gravel. 
Note: Gravel Q/F/L: 20/20/60.

Well-graded sand (SW): 10 YR 4/4; dry; loose; 55% fine 
sands; 15% medium sands; 10% coarse sands; 20% gravel; 
sub-rounded to sub-angular. Note: Gravel up to 2 cm. Gravel 
Q/F/L: 0/20/80.

Well-graded sand (SW): 10 YR 6/4; dry; loose; 60% fine 
sands; 10% medium sands; 15% coarse sands; 15% gravel; 
sub-rounded to sub-angular. Note: Gravel up to 1 cm. Gravel 
Q/F/L: 20/20/60.

Well-graded sand (SW): 10 YR 4/4; dry; loose; 35% fine 
sands; 20% medium sands; 10% coarse sands; 35% gravel; 
sub-rounded to sub-angular. Note: Gravel up to 3 cm. Gravel 
Q/F/L: 10/20/70. 

Well-graded gravel (GW): 10 YR 6/4; dry; loose; 35% fine 
sands; 10% medium sands; 5% coarse sands; 50% gravel; 
sub-rounded to sub-angular. Note: Gravel up to 3 cm. Gravel 
Q/F/L: 10/10/80.

Same as above (380 ft).

Well-graded sand (SW): 10 YR 6/3; dry; loose; 40% fine 
sands; 25% medium sands; 20% coarse sands; 15% gravel; 
sub-rounded to sub-angular. Note: Gravel up to 0.75 cm. 
Gravel Q/F/L: 20/20/60.

Well-graded sand with clay (SW-SC): 10 YR 5/3; dry; loose; 
5% clay; 70% fine sands; 15% medium sands; 10% coarse 
sands; sub-rounded to sub-angular. Note: Clay balls approx. 
0.25 cm. 

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Bentonite
Grout

Hydrated
Granular
Bentonite

4" Sch. 80
PVC
4" Sch. 80
PVC
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 11 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92
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70% Q
20% F
10% L

70% Q
20% F
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70% Q
20% F
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10% L

40% Q
30% F
30% L

70% Q
20% F
10% L

50% Q
20% F
30% L

G
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DESCRIPTION

Well-graded sand (SW): 10 YR 5/4; dry; loose; 3% silt; 72% 
fine sands; 20% medium sands; 5% coarse sands; rounded 
to sub-rounded. Note: Clay present as a handful of approx 
.25 cm clay balls. 

Same as above (405 ft).

Same as above (405 ft).

Poorly-graded sand (SP): 10 YR 5/4; dry; loose; 90% fine 
sands; 10% medium sands; sub-rounded to rounded.

Poorly-graded sand (SP): 10 YR 6/3; dry; loose; 95% fine 
sands; 5% medium sands; trace coarse sands; 
sub-rounded to sub-angular. 

Poorly-graded sand (SP): 10 YR 6/3; dry; loose; 25% fine 
sands; 75% medium sands; sub-rounded to sub-angular. 

Poorly-graded sand (SP): 10 YR 6/3; dry; loose; 100% fine 
sands, sub-rounded to sub-angular; coarse grains are 70% 
quartz, 20% feldspar and 10% lithics. 

Well-graded sand (SW): 10 YR 6/4; dry; loose; 50% fine 
sands; 50% medium sands; sub-rounded to angular.

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Hydrated
Granular
Bentonite

Sand Pack

Hydrated
Granular
Bentonite

4" Sch. 80
PVC

4" Sch. 80
PVC

4" Sch. 80
PVC Screen

Well Sump
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 12 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92
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Tr-M
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Q
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50% Q
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75% Q
15% F
10% L

70% Q
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55% Q
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30% F
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DESCRIPTION

Well-graded sand (SW): 10 YR 6/3; dry; loose; 20% fine 
sands; 40% medium sands; 40% coarse sands; sub-angular 
to sub-rounded.

Poorly-graded sand (SP): 10 YR 6/3; dry; loose; 100% fine 
sands; trace medium sands; sub-rounded. 

Poorly-graded gravel with sand (GP): 10 YR 6/4; dry; loose; 
45% fine sands; 55% gravel; sub-angular to sub-rounded.

Well-graded sand (SW): 10 YR 6/4; dry; loose; 90% fine 
sands; 10% medium sands; sub-angular to sub-rounded. 
Note: Strong degraded hydrocarbon odor. 

Poorly-graded sand (SP): 10 YR 6/4; dry; loose; 100% fine 
sands; trace medium sands; sub-angular to sub-rounded. 
Note: Hydrocarbon odor.

Poorly-graded sand (SP): 10 YR 6/4; moist; loose; 100% fine 
sands; sub-angular to sub-rounded. Note: Hydrocarbon 
odor.

Poorly-graded sand (SP): 10 YR 5/4; moist; loose; 100% fine 
sands; sub-angular to sub-rounded. Note: Increasing 
moisture. Hydrocarbon odor.

Same as above (470 ft). 

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Hydrated
Granular
Bentonite

Sand Pack

4" Sch. 80
PVC

4" Sch. 80
PVC Screen
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SWMUs ST-106/SS-111
Kirtland AFB, Albuquerque, NM

Bulk Fuels Facility
KAFB-106248 to KAFB-106252

Data Gap Monitoring Well Installation

LOG OF BORING KAFB-106251
(Page 13 of 13)

Date/Time Started : 1/6/21 / 0815
Date/Time Completed : 1/11/21 / 1730
Rig : Speedstar 50K
Casing Diameter : 13-3/8" (0-200')/11-3/4" (to TD)
Drilling Method : ARCH

Drilling Company : Cascade Drilling L.P.
Lead Driller : Forrest Chattin-Evans
Geologist : Justin Fitch
Northing (Grid) : 1472784.57
Easting (Grid) : 1541930.92
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DESCRIPTION

Same as above (470 ft). 

Same as above (470 ft).

Poorly-graded gravel with sand (GP): 10 YR 3/4; moist; 
loose; 15% fine sands; 5% coarse sands; 80% gravel; 
sub-angular to sub-rounded. Note: gravel up to 1 cm.  
Gravel Q/F/L: 15/15/70.

Well-graded sand with silt (SW-SM): 10 YR 3/4; wet; loose; 
10% silt; 40% fine sands; 30% medium sands; 15% coarse 
sands; 5% gravel; sub-rounded to sub-angular sand; 
rounded to sub-angular gravel. Note: gravel up to 2 cm. 
Gravel is 100% lithic. 

Elev:: 5345.06
Well2: KAFB-106251-409
Well1: KAFB-106251-443

Sand Pack
4" Sch. 80
PVC Screen
Well Sump



KIRTLAND AIR FORCE BASE320 Gold Avenue, SW Suite 1300
Albuquerque, NM 87102
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             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:Contract NO.: WELL ID:

NOT TO SCALE
BGS=BELOW GROUND SURFACE

FT=FEET

KAFB-106251 Nested Monitoring Well Construction

DATA GAP MONITORING WELL INSTALLATION 
KAFB-106248 TO KAFB-106252
BULK FUELS FACILITY
SOLID WASTE MANAGEMENT UNITS ST-106/SS-111
KIRTLAND AIR FORCE BASE, NEW MEXICO KAFB-106251 Justin Fitch Forrest Chattin-EvansW912PP-17-C-0028

01/06/2021 - 0815 Hours 01/21/2021 - 1600 Hours

2

2

: 20 - 378 FT BGS

: 378 - 407.2 FT BGS

: 407.2 - 436.7 FT BGS

: 436.7  - 441.6 FT BGS

: 468.5 (PRE-CONSTRUCTION MEASUREMENT) 
  470.92 (DEVELOPMENT MEASUREMENT) FT BGS
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: 434.7 - 436.7 FT BGS

: 483.6 - 485.6 FT BGS

12

: 496 FT BGS

: 483.6 FT BGS

: 443.6 FT BGS

: 434.7 FT BGS

: 409.7 FT BGS

4

Northing: 1472784.57
Easting: 1541930.92
Ground Elev: 5345.06 ft 
Riser Elev: 5348.06 ft
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