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PREFACE 
 
This report was prepared for Kirtland Air Force Base under U.S. Army Corps of Engineers Contract 

Number W9128F-13-D-0006, Delivery Order DM02 by EA Engineering, Science, and Technology, Inc., 

PBC. This report provides the data obtained from the bioventing pilot testing performed at the Bulk Fuels 

Facility, Solid Waste Management Units ST-106/SS 111, located in Albuquerque, New Mexico during 
the fourth quarter of 2019. The first quarter of the long-term bioventing pilot test took place between 

October 2019 and January 2020. The data presented herein were used to obtain system operational 

parameters in order to evaluate system performance.  
 

This report was prepared in accordance with applicable federal, state, and local laws and regulations, 

including the New Mexico Hazardous Waste Act, New Mexico Statutes Annotated 1978, New Mexico 

Hazardous Waste Management Regulations, Resource Conservation and Recovery Act, and regulatory 
correspondence between the New Mexico Environment Department Hazardous Waste Bureau and the 

U.S. Air Force, dated March 25 and May 20, 2016. 
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EXECUTIVE SUMMARY 
 
The investigation and remediation of the Kirtland Air Force Base (AFB) Bulk Fuels Facility (BFF) 

release (Solid Waste Management Units ST-106/SS 111) are being implemented pursuant to the Resource 

Conservation and Recovery Act (RCRA) corrective action provisions in Part 6 of Kirtland AFB’s 

Hazardous Waste Treatment Facility Operating Permit (Permit Number NM9570024423 [RCRA Permit]) 
(New Mexico Environment Department [NMED], 2010). This report summarizes the first quarter 

operation of the long-term bioventing pilot test. 

 
A historic release of petroleum hydrocarbons occurred at the BFF and the use of bioventing is being 

evaluated to assess its effectiveness at site remediation. The goal of the bioventing respiration pilot test is 

to determine if bioventilation (air injection) promotes the natural degradation of organic contaminants by 

providing oxygen to microbes in the subsurface. The rate at which the supplied oxygen is utilized is 
directly proportional to the rate of fuel hydrocarbon degradation. This oxygen utilization rate and 

corresponding degradation rate can be used to determine the effectiveness of bioventing to achieve site 

cleanup.  
  

The bioventing pilot test is being performed in accordance with the Bioventing Respiration Pilot Testing 

Procedure (Kirtland AFB, 2018) and the Work Plan for Bioventing and Air-Lift Enhanced 
Bioremediation Pilot Tests, dated November 2017 (Kirtland AFB, 2017a). These documents were 

approved by NMED in letters dated February 25, 2019 (NMED, 2019) and April 6, 2018 (NMED, 

2018a), respectively. The bioventing soil vapor monitoring wells KAFB-106V1 and KAFB-106V2 were 

installed under the Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water Supply Sampling, 
Revision 1 dated December 2017 (Kirtland AFB, 2017b). This work plan was approved by NMED in a 

letter dated February 23, 2018 (NMED, 2018b). 

 
The long-term bioventing pilot test was initiated on October 7, 2019, utilizing operational parameters 

obtained from the data analysis of the bioventing respiration pilot tests. This report includes data collected 

between October 7, 2019 and January 13, 2020. Monitoring of the long-term bioventing pilot test is 
ongoing in accordance with the Work Plan (Kirtland AFB, 2017a).  

 

During the first quarter of bioventing, field data to assess oxygen utilization and radius of influence were 

collected. Soil vapor samples were also collected and submitted to an analytical laboratory for analysis of 
total petroleum hydrocarbons and volatile organic constituents to assess hydrocarbon degradation. The 

data are presented herein. Field data will continue to be collected monthly and analytical samples will 

continue to be collected quarterly. An annual report for the first year of bioventing pilot test operation is 
anticipated to be included within the appropriate quarterly groundwater monitoring report. The annual 

report will provide an assessment of the progress of bioventilation based on the data collected for the 

year. 
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 INTRODUCTION 
 
Solid Waste Management Units (SWMUs) ST-106/SS-111 are located at Kirtland Air Force Base (AFB) 

in Bernalillo County, New Mexico. Kirtland AFB is located southeast of, and adjacent to, the City of 

Albuquerque and the Albuquerque International Sunport. The approximate area of the base is 

52,287 acres. The Bulk Fuels Facility (BFF or Site) is located in the northwestern portion of Kirtland 
AFB (Figure 1-1).  

 

Dr. Robert Hinchee, coauthor of Principles and Practices of Bioventing, Volume 2: Bioventing Design 
(Leeson and Hinchee, 1996), acted as subject matter expert for the pilot test. Dr. Hinchee provided 

technical guidance on pilot test operation, reviewed data, and assisted with the data interpretation. 

 

1.1 Regulatory Framework 
 

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 work has been performed under U.S. Army Corps of Engineers 

(USACE) Contract Number W9128F-13-D-0006, Delivery Order DM02.  
 

The bioventing pilot test is being performed in accordance with the Bioventing Respiration Pilot Testing 

Procedure (Kirtland AFB, 2018) and the Work Plan for Bioventing and Air-Lift Enhanced 
Bioremediation Pilot Tests, dated November 2017 (Work Plan [Kirtland AFB, 2017a]). These documents 

were approved by NMED in letters dated February 25, 2019 (NMED, 2019) and April 6, 2018 (NMED, 

2018a), respectively. The bioventing soil vapor monitoring wells (SVMWs) KAFB-106V1 and KAFB-
106V2 were installed under the Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water 

Supply Sampling, Revision 1 dated December 2017 (Kirtland AFB, 2017b). Well details are provided in 

Table 1-1 and well locations are shown on Figure 1-2. This Work Plan was approved by NMED in a letter 

dated February 23, 2018 (NMED, 2018b). 
 

1.2 Bioventing Pilot Test Objectives and Scope 
 

The bioventing pilot test is being performed to evaluate the feasibility of this technology to remediate 

residual petroleum hydrocarbon concentrations in the vadose zone. The goal of the bioventing respiration 

pilot test is to determine if bioventing (air injection) promotes the natural degradation of organic 
contaminants by providing oxygen to microbes in the subsurface. The rate at which the supplied oxygen 

is utilized is directly proportional to the rate of fuel hydrocarbon degradation. This oxygen utilization rate 

and corresponding degradation rate can be used to determine the effectiveness of bioventing to achieve 
site cleanup. 

 

The bioventing respiration pilot test utilizes soil vapor extraction wells (SVEWs) SVEW-01, SVEW-

02/03, and SVEW-04/05 as well as SVMW-10 and SVMW-11 for air injection (Kirtland AFB, 2017a, 
2018) and two new SVMW clusters at KAFB-106V1 and KAFB-106V2 (Kirtland AFB, 2017b) for 

observation. Well details are provided in Table 1-1 and well locations are shown on Figure 1-2. The long-

term bioventing pilot test was initiated on October 7, 2019. The system was shut down between January 6 
and January 13, 2020 in order to obtain respirometry data. This report includes data collected between 

October 7, 2019 and January 13, 2020.  

 
Data collected during this quarter were used to calculate oxygen utilization rates, and corresponding 

biodegradation rates, and estimate intrinsic permeability and radius of influence (ROI). Details regarding 
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the operational parameters were provided in the Bioventilation Construction and Initiation Report 
(Kirtland AFB, 2020).  
 

Respirometry was monitored in wells KAFB-106V1 and KAFB-106V2 as identified in Table 1-1. 

Injection flow rates and pressures are provided in Tables 1-2 through 1-4. Respirometry readings were 
collected using a sample train consisting of 0.5-inch fluorinated ethylene propylene tubing and a 4-way 

stainless-steel cross equipped with quick connects was connected to the well head. Well head pressures 

were collected using a digital manometer.  
 

Well purging was performed by removing one well volume (casing volume plus the filter pack pore space 

volume of the screened interval) from the monitoring well utilizing a Gast rotary vane pump. Each well 
was purged at a predetermined flow rate for a given amount of time to ensure adequate volume removal.  

 

Soil vapor relative humidity and temperature were collected during purging by placing an Amprobe TH 3 

humidity meter inside a clear flow cell and positioning the instrument where the extracted soil vapor 
passes directly over the sensor. Relative humidity and temperature readings were collected just prior to 

completing the purge to allow stabilization. After purging was completed, volatile organic compound 

(VOC), oxygen, and carbon dioxide readings were collected using the Horiba Mexa-584L; barometric 
pressure and temperature readings were collected from the Albuquerque Sunport Weather Station. 

Baseline respirometry readings were recorded and are presented in Tables 1-5 through 1-16. 

 
Analytical sampling was performed weekly for the first month of operation and quarterly thereafter. 

Immediately after collection of field parameters, analytical samples were collected from each well screen 

from SVMWs KAFB-106V1 and KAFB-106V2. Analytical samples were collected using 6-liter Summa 

cannisters and analyzed for total petroleum hydrocarbons (TPH)-gasoline range organics (GRO) by U.S. 
Environmental Protection Agency (EPA) Method TO-3; VOCs including EDB, benzene, toluene, 

ethylbenzene, and total xylenes (BTEX) by EPA Method TO 15 selected ion monitoring; and fixed 

gases/C1-C5 hydrocarbon compounds by ASTM International D1945 (Table 1-17). Samples were 
shipped to Eurofins Air Toxics under chain-of-custody documentation. 

 

Status reports will be provided quarterly as an appendix to the appropriate Groundwater Monitoring 

Report. A summary report will be provided at the end of four quarters of data collection that will 
summarize the results of the previous year’s data. 
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 BIOVENTING MONITORING RESULTS 
 
The data that were collected and the calculation of the long-term bioventing operational parameters are 

discussed below. 

 

2.1 Bioventing Parameter Assessment 
 

Data collected during the bioventing pilot test were utilized to assess oxygen utilization rates and 
corresponding biodegradation rates. Bioventing assessment and operational parameters were calculated 

using the field data that were collected and calculated as described in the Work Plan (Kirtland AFB, 

2017a). Discussion of the operational parameters is provided below.  

 

2.1.1 Field Parameters 

 
Field parameters were collected throughout the first quarter of the long-term bioventing pilot test and are 
provided in Tables 1-5 through 1-16. Oxygen concentration increased from the low background 

concentrations (between 0.12% and 13.97%) to near ambient air concentrations (between 18.57% and 

20.97%) while carbon dioxide concentrations generally decreased from high background concentrations ( 
between 8.3% and 12.46%) to near ambient concentrations (between 0.0% and 2.36%) as the bioventing 

system supplied ambient air throughout the vadose zone. Oxygen and carbon dioxide concentrations 

remained near ambient condition until January 6, 2020 when the bioventing blowers were shut down to 
assess bioventing parameters. Field soil vapor VOC concentrations generally decreased throughout the 

first quarter, however, remained relatively high in the majority of the observation points (Tables 1-5 

through 1-16). Relative humidity generally varied between approximately 35% and 70% throughout the 

quarter. Extracted vapor temperature generally decreased throughout the quarter as ambient temperatures 
decreased in the winter months. 

 

2.1.2 Oxygen Utilization Rate 
 

To assess the oxygen utilization rates, the bioventing blowers were shut down between January 6 and 

January 13, 2020. Field measurements were collected and plotted versus time (Appendix A provides 

graphs of oxygen utilization). A linear regression was applied to determine the oxygen utilization rate.  
 

Oxygen utilization rates varied between 0.03 and 0.18 percent (%) per day for KAFB-106V1 and between 

0.07 and 0.81% per day for KAFB-106V2 (Appendix A and Table 2-1). The site-wide oxygen utilization 
rate averaged 0.18% per day.  

 

2.1.3 Biodegradation Rate 
 

Biodegradation rates were calculated for each observation well utilizing the oxygen utilization rates 

obtained at the end of the fourth quarter 2019. Biodegradation rates for each well were calculated in 
accordance with the Work Plan (Kirtland AFB, 2017a). The formula used to calculate the biodegradation 

rates is provided in Appendix B. The degradation of hexane was used to establish the oxygen utilization 

in accordance with the Work Plan (Kirtland AFB, 2017a) and Leeson and Hinchee (1996).  
 

Biodegradation rates during the dry respiration testing ranged between 0.020 and 0.107 milligrams per 

kilogram per day (mg/kg/day) for KAFB-106V1 and between 0.041 and 0.480 mg/kg/day KAFB-106V2 

(Table 2-1). The site-wide biodegradation rate averaged 0.105 mg/kg/day. 
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2.1.4 Oxygen Demand Air Flow Rate 
 

The oxygen demand flow rate represents the minimum ambient air injection flow rate required to 

maintain the biodegradation rates obtained in the respirometry calculations. The oxygen demand air flow 
rate was calculated for each injection well using the average oxygen utilization rate obtained from the 

observation wells (Appendix B-1). 

 
Oxygen demand flow rates varied between 0.27 and 0.82 standard cubic feet per minute (scfm) for the 

SVMWs and between 0.91 and 1.05 scfm for the SVEWs (Table 2-1).  

 

2.1.5 Intrinsic Permeability 
 

Intrinsic permeability was calculated for the SVEWs utilizing data from January 13, 2020 (Table 2-1). 
The calculations are provided in Appendix B-2. Intrinsic permeability varied between 46 and 52 darcys. 

Intrinsic permeability was not calculated for the SVMWs as the large amount of head loss that occurred in 

the 0.5-inch diameter wells did not allow for accurate pressure monitoring at the injection point. 

 

2.1.6 Radius of Influence 
 
In accordance with the Work Plan (Kirtland AFB, 2017a), the ROI was monitored using two methods: 

physical or pressure response and oxygen response. Physical pressure monitoring was performed prior to 

respirometry monitoring at the observation wells (Tables 1-5 through 1-16). However, due to low 

injection flow rates, injection pressures could not overcome the variability in barometric pressure, a 
reliable pressure ROI was not obtained.  

 

As a result, the oxygen ROI was calculated using the average oxygen utilization rate of wells KAFB-
106V1 and KAFB-106V2 and the operation flow rates as described in the Work Plan (Kirtland AFB, 

2017a). The oxygen ROI for each well is presented in Table 2-1 and calculations are provided in 

Appendix B-1. The oxygen ROI varied between 134 and 264 feet.  

 

2.1.7 Soil Vapor Analytical Results 
 

Laboratory analytical samples were collected weekly for the first month of operation and quarterly 

thereafter. Laboratory analytical samples were collected from each of the screened intervals in SVMWs 

KAFB-106V1 and KAFB-106V2 to assess the changes in concentration of BTEX, ethylene dibromide 
(EDB), and TPH-GRO. Field parameters collected during sampling are provided in Tables 1-5 through 1-

16. Soil vapor analytical data and the analytical laboratory reports are provided in Appendix C. TPH-

GRO, BTEX, and EDB concentrations were collected and are provided in Table 2-2.  
 

Laboratory results for vapor samples from wells KAFB-106V1-102, KAFB-106V1-113, KAFB-106V1-

160, and KAFB-106V1-217 collected on October 22, 2019 appear to have been diluted with atmospheric 

air during the sample collection process. The TPH and related VOC concentrations were reported to be 
significantly lower than the concentrations reported for the same samples collected on October 15 and 31, 

2019 (Table 2-2). Laboratory receipt vacuums indicate that a leak in transit did not occur. In addition, a 

leak in the sample train is unlikely as the field parameters are collected from the same sample train and a 

significant decrease in VOC concentrations was not observed.  
 

It is believed that the leak occurred during sampling within the canister fittings and connections to the 

sample trains. As a result, the canisters and fittings will be thoroughly inspected for tightness and proper 
seal prior to sampling. Additional inspection of each canister gauge/filter assembly will be performed 
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during the initial vacuum recording to ensure that a leak is not occurring within assembly or the valving 
on the canister. If a leak is observed within the canister assembly, the filter/gauge assembly will be 

flagged and replaced, and the canister and assembly will be re-inspected. If the leak still occurs, the 

canister will be flagged and replaced. 

 
Based on the data usability and comparability assessment by the project team, the VOC, TPH and fixed 

gases/hydrocarbon sample data have been qualified “R,” signifying rejected data in the project database 
for the four samples collected on October 22, 2019. No additional suspect data was detected for the 

remainder of the quarter. 

 

High concentrations of VOCs and TPH were observed in laboratory samples throughout the quarter with 
all but one monitoring location being equal to or greater than 60,000,000 µg/m3 of TPH during the 

January 2020 sampling event. Analytical samples will continue to be monitored quarterly after a week-

long respirometry event to allow for a comparable data set collected under similar conditions and will 
allow for more accurate trend analysis. 
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Table 1-1

Bioventing Respiration Pilot Test Well Details and Function

Well ID

Screened 

Interval 

(ft bgs)

Diameter 

(inches) Status

Well 

Use Applicable Tests

Attendant 

Observation Wells
a

Radial Distance 

between Observation 

and Injection Well (ft)
KAFB-106V1-102 36

KAFB-106V2-102 57

KAFB-106V1-252 36

KAFB-106V2-252 57

KAFB-106V1-252 36

KAFB-106V2-252 57

KAFB-106V2-252 31

KAFB-106V1-252 22

KAFB-106V1-102 37

KAFB-106V2-102 73

KAFB-106V1-160 37

KAFB-106V2-160 73

KAFB-106V1-252 37

KAFB-106V2-252 73

KAFB-106V2-160 41

KAFB-106V1-160 13

0.5 Existing Air Injection

0.5 Existing Air Injection

0.5

4 Existing Air Injection

0.5 Existing Air Injection

0.5 Existing Air Injection

Air Injection

Existing Air Injection

0.5 Existing Air Injection

150-152.5

SVEW-02/03-160 145-160 2 Existing

100-102.5SVMW-11-100

SVMW-11-250 250-252.5

260-262.5SVMW-11-260

SVEW-01-260 245-260

SVMW-10-100 100-102.5

SVMW-10-150

SVMW-10-250 250-252.5

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Kirtland AFB BFF
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Table 1-1

Bioventing Respiration Pilot Test Well Details and Function

Well ID

Screened 

Interval 

(ft bgs)

Diameter 

(inches) Status

Well 

Use Applicable Tests

Attendant 

Observation Wells
a

Radial Distance 

between Observation 

and Injection Well (ft)
KAFB-106V1-263 24

KAFB-106V2-270 34

100-102.5 0.75 NA NA

115-117.5 0.75 NA NA

157.5-160 0.75 NA NA

215-217.5 0.75 NA NA

250-252.5 0.75 NA NA

270-272.5 0.75 NA NA

100-102.5 0.75 NA NA

115-117.5 0.75 NA NA

157.5-160 0.75 NA NA

215-217.5 0.75 NA NA

250-252.5 0.75 NA NA

270-272.5 0.75 NA NA

bgs = below ground surface

ft = foot/feet

ID = identification

NA = not applicable

KAFB-106V2 Existing Observation

KAFB-106V1 Existing Observation

2 Existing Air Injection

a
  During the long-term bioventing test, observation wells will also be used for respiration measurements.

SVEW-04/05-313 298-313

Long-Term 

Bioventing

Long-Term 

Bioventing

Long-Term 

Bioventing

Kirtland AFB BFF

Quarterly Bioventing Status Report

SWMUs ST-106/SS-111 Page 2 of 2

June 2020



Table 1-2

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-10

Well ID

Date and Time

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

10/7/2019 8:30 2.5 81.4 0.0 2.0 65.5 0.0 2.8 129.0 0.0

10/8/2019 11:43 2.5 81.0 4083 2.0 68.9 3266 2.8 130.3 4572

10/9/2019 11:49 2.5 80.3 7697 2.0 68.5 6158 2.8 132.6 8621

10/15/2019 13:00 2.5 83.3 29475 2.0 69.0 23580 2.8 134.6 33012

10/22/2019 11:51 2.5 82.7 54503 2.0 62.7 43602 2.8 132.5 61043

10/31/2019 10:58 2.5 88.9 86770 2.0 63.9 69416 2.8 138.4 97182

11/5/2019 11:38 2.5 80.4 104870 2.0 65.8 83896 2.8 126.7 117454

1/6/2020 9:00 0 0 327675 0.0 0 262140 0.0 0.0 366996

1/13/2020 11:04 2.5 73 327675 2.0 62.5 262140 2.8 134.0 366996

Bioventing blowers were turned off on January 1, 2020 to assess oxygen utilization rates.  The blowers were restarted on January 13, 2020.

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

scfm = standard cubic feet per minute

SVMW-10-100 SVMW-10-150 SVMW-10-250

Long-Term Bioventing Pilot Test

Kirtland AFB BFF

Quarterly Bioventing Status Report

SWMUs ST-106/SS-111 Page 1 of 1
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Table 1-3

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-11

Well ID

Date and Time

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

10/7/2019 8:30 3.3 111.9 0.0 2.5 92.5 0.0 3.0 78.2 0.0

10/8/2019 11:45 3.3 107.1 5396 2.5 86.7 4088 3.0 71.0 4905

10/9/2019 11:52 3.3 111.2 10171 2.5 76.4 7705 3.0 73.2 9246

10/15/2019 13:02 3.3 104.1 38914 2.5 87.4 29480 3.0 68.8 35376

10/22/2019 11:54 3.3 103.4 71953 2.5 87.5 54510 3.0 73.2 65412

10/31/2019 11:43 3.3 104.7 114685 2.5 86.2 86883 3.0 74.8 104259

11/5/2019 11:41 3.3 100.3 138438 2.5 84.5 104878 3.0 75.6 125853

1/6/2020 9:00 0 0 432531 0.0 0 327675 0.0 0.0 393210

1/13/2020 11:10 3.3 102.2 432531 2.5 77.7 327675 3.0 68.8 393210

Bioventing blowers were turned off on January 6, 2020 to assess oxygen utilization rates.  The blowers were restarted on January 13, 2020.

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

scfm = standard cubic feet per minute

SVMW-11-100 SVMW-11-250 SVMW-11-260

Long-Term Bioventing Pilot Test

Kirtland AFB BFF
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Table 1-4

Bioventing Respiration Pilot Test Air Injection Summary - SVEWs

Well ID

Date and Time

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

Flow Rate 

(scfm)

Well Head 

Pressure 

(in-WC)

Total Volume 

Injected (ft
3
)

10/7/2019 8:30 12 -1.1 0.0 15.0 -0.7 0.0 10.0 -1.7 0.0

10/8/2019 11:45 12 2.1 19620 15.0 2.8 0 10.0 2.0 16350

10/9/2019 11:52 12 2.6 36984 15.0 3.3 21705 10.0 2.7 30820

10/15/2019 13:02 12 0.6 141504 15.0 1.2 152355 10.0 0.0 117920

10/22/2019 11:54 12 0 261648 15.0 0 302535 10.0 -1.0 218040

10/31/2019 11:43 12 -1.7 417036 15.0 -1.5 496770 10.0 -2.2 347530

11/5/2019 11:41 12 0.8 503412 15.0 1.2 604740 10.0 0.5 419510

1/6/2020 9:00 0 0 1572840 0.0 0 1941525 0.0 0.0 1310700

1/13/2020 11:10 12 1.4 1572840 15.0 2.2 1941525 10.0 1.3 1310700

Bioventing blowers were turned off on January 6, 2020 to assess oxygen utilization rates.  The blowers were restarted on January 13, 2020.

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

scfm = standard cubic feet per minute

On October 7, 2019 at 1330, the flowmeter to SVEW-02/03-160 was damaged.  Air injection on that well was shut off.  On October 8, 2019 at 0720, the 

flowmeter was repaired and air injection was resumed.

SVEW-01-260 SVEW-02/03-160 SVEW-04/05-313

Long-Term Bioventing Pilot Test

Kirtland AFB BFF

Quarterly Bioventing Status Report

SWMUs ST-106/SS-111 Page 1 of 1
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Table 1-5

KAFB-106V1-102 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 12:42 0.8/0.9 2 42.1 18,690 35.6 75.7 66 30.35 4.20 9.60 NM

10/8/2019 12:21 0.0/0.0 2 44.1 18,440 47.2 72.9 72 30.13 4.18 9.50 NM

10/9/2019 12:03 0.8/0.9 2 41 19,430 52.1 79.0 70 30.10 4.09 9.58 NM

10/15/2019 9:23 0.0/0.0 2 44.5 19,440 52.2 65.8 56 30.07 12.18 7.32 NM

10/22/2019 8:25 0.0/0.0 2 44.3 18,260 69.4 45.4 36 30.27 16.80 3.96 NM

10/31/2019 8:09 0.0/0.0 2 46.3 17,380 52.0 24.5 22 30.51 18.65 2.42 NM

11/5/2019 8:13 0.0/0.0 2 46.5 18,820 59.0 44.5 41 30.22 19.06 1.88 NM

1/6/2020 9:00 -0.6 2 -40.3 19,590 47.0 48.2 36 30.51 19.99 0.96 NM

1/7/2020 8:15 -0.3 2 -42.3 18,640 57.5 31.1 21 30.52 19.52 0.86 NM

1/8/2020 8:27 0.5 2 -39.1 19,340 49.5 37.6 22 30.15 19.54 0.84 NM

1/9/2020 8:13 0.1 2 -43.9 19,200 60.9 36.7 33 30.02 19.69 0.72 NM

1/10/2020 8:34 0.1 2 -37.7 19,120 65.3 39.5 34 29.95 19.02 0.74 NM

1/13/2020 8:49 0.0/0.0 2 42.3 18,110 60.1 34.7 32 30.11 19.73 0.5 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing

Kirtland AFB BFF

Quarterly Bioventing Status Report

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

June 2020



Table 1-6

KAFB-106V1-113 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 12:48 1.2/1.2 2 40.3 20,900 58.7 74.5 66 30.35 4.26 9.40 NM

10/8/2019 12:25 0.0/0.0 2 44 20,330 47.2 72.9 72 30.13 4.11 9.38 NM

10/9/2019 12:08 1.0/1.0 2 43.2 21,350 54.3 78.3 70 30.10 3.08 10.36 NM

10/15/2019 9:32 0.0/0.0 2 46.8 21,280 55.5 63.4 56 30.07 12.08 7.90 NM

10/22/2019 8:49 0.0/0.0 2 46.9 20,280 69.9 47.1 36 30.27 15.98 4.96 NM

10/31/2019 8:29 0.0/-0.5 2 45.2 18,710 52.0 24.6 22 30.51 17.77 3.58 NM

11/5/2019 8:29 0.0/0.0 2 45.3 20,760 61.1 45.3 41 30.22 18.30 2.90 NM

1/6/2020 9:04 -0.6 2 -43.5 21,370 46.7 50.1 36 30.51 19.62 1.41 NM

1/7/2020 8:20 -0.3 2 -44.5 20,490 51.8 35.2 21 30.52 19.22 1.26 NM

1/8/2020 8:30 0.4 2 -42.6 21,070 47.2 40.0 22 30.15 19.03 1.34 NM

1/9/2020 8:16 0.1 2 -48.2 20,700 60.4 37.5 33 30.02 18.51 1.68 NM

1/10/2020 8:37 0 2 -43.3 20,700 64.5 37.7 34 29.94 17.89 1.78 NM

1/13/2020 9:07 0.0/0.0 2 43.8 19,360 64.0 35.9 32 30.11 18.89 1.18 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing

Kirtland AFB BFF
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Table 1-7

KAFB-106V1-160 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature

(⁰F)

Ambient

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 12:51 -1.4/-1.4 2 45.0 21,840 58.2 73.8 66 30.35 0.18 10.94 NM

10/8/2019 12:28 0.7/0.7 2 44.5 21,040 47.2 72.9 72 30.13 0.25 10.72 NM

10/9/2019 12:11 2.4/2.3 2 42.7 21,710 55.6 77.8 71 29.77 2.69 10.68 NM

10/15/2019 9:52 -1.4/-1.3 2 44.8 21,150 62.6 62.3 56 30.07 19.16 1.82 NM

10/22/2019 9:00 -2.1/-2.1 2 46.5 19,130 70.0 47.7 36 30.27 19.92 0.46 NM

10/31/2019 8:45 -3.5/-3.5 2 47.6 10,170 55.5 25.4 22 30.51 20.34 0.42 NM

11/5/2019 8:41 -0.9/-0.9 2 45.6 17,560 66.2 46.4 41 30.22 20.00 0.28 NM

1/6/2020 9:08 -2.8 2 -46.6 13,270 43.0 52.0 36 30.10 20.81 0.30 NM

1/7/2020 8:24 -2.7 2 -46.6 12,480 51.0 39.5 21 30.52 19.98 0.34 NM

1/8/2020 8:34 1.3 2 -40.6 13,430 45.5 42.3 22 30.15 19.86 0.30 NM

1/9/2020 8:19 1.8 2 -42.7 14,030 62.5 37.9 33 30.02 19.86 0.30 NM

1/10/2020 8:40 2 2 -47.6 13,820 64.2 37.5 34 29.95 20.03 0.30 NM

1/13/2020 9:22 0.5/0.5 2 41.6 13,250 66.5 37.3 32 30.11 19.41 0.32 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing

Kirtland AFB BFF
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June 2020



Table 1-8

KAFB-106V1-217 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 12:57 -1.5/-1.5 2 53.9 25,170 61.7 71.6 66 30.35 0.12 12.20 NM

10/8/2019 12:33 0.6/0.6 2 48.2 24,420 55.3 75.1 72 30.13 0.35 11.72 NM

10/9/2019 12:15 2.3/2.3 2 48.1 25,530 57.0 77.4 71 29.77 1.66 11.38 NM

10/15/2019 10:20 -1.2/-1.3 2 48.6 23,160 65.1 62.2 59 30.07 12.96 5.02 NM

10/22/2019 9:20 -2.1/-2.2 2 50.6 9,800 65.6 49.9 44 30.25 18.77 1.42 NM

10/31/2019 9:12 -3.5/-3.5 2 54.2 996 60.7 27.4 27 30.53 20.65 0.18 NM

11/5/2019 9:09 -0.6/-0.6 2 47.6 6,420 69.1 49.3 45 30.20 19.84 0.64 NM

1/6/2020 9:12 -2.9 2 -47.9 20,596 44.7 53.3 36 30.10 19.63 0.88 NM

1/7/2020 8:27 -2.6 2 -44.4 5,700 49.0 40.3 21 30.52 20.10 0.34 NM

1/8/2020 8:37 1.2 2 -47.8 15,850 46.0 43.0 22 30.15 18.79 1.06 NM

1/9/2020 8:22 1.8 2 -44.2 18,670 66.1 38.8 33 30.02 18.79 1.08 NM

1/10/2020 8:43 1.9 2 -44.8 18,760 68.1 37.4 34 24.95 18.99 1.10 NM

1/13/2020 9:43 0.7/0.8 2 45.0 19,080 69.0 35.5 40 30.10 18.53 1.02 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-9

KAFB-106V1-252 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:00 -1.3/-1.3 2 44.0 21,540 63.0 73.3 66 30.35 2.63 9.20 NM

10/8/2019 12:35 0.8/0.7 2 50.8 21,690 54.0 78.7 72 30.13 3.11 8.88 NM

10/9/2019 12:19 2.5/2.5 2 44.9 22,430 57.3 77.0 71 29.77 10.25 7.80 NM

10/15/2019 10:35 -1.2/-1.1 2 47.6 22,350 69.0 62.9 59 30.07 19.60 0.14 NM

10/22/2019 9:33 -2.0/-2.0 2 47.5 19,870 71.4 51.1 44 30.25 20.07 0.00 NM

10/31/2019 9:28 -3.3/-3.3 2 51.4 15,290 64.4 28.8 27 30.53 20.28 0.00 NM

11/5/2019 9:23 -0.9/-0.9 2 47.7 18,990 70.8 51.0 46 30.20 20.04 0.00 NM

1/6/2020 9:16 -2.8 2 -47.9 17,790 42.9 55.8 36 30.51 20.91 0.04 NM

1/7/2020 8:31 -2.8 2 -46.5 15,590 51.2 41.3 21 30.52 20.11 0.18 NM

1/8/2020 8:41 1.2 2 -42.1 16,010 48.0 44.0 22 30.15 19.90 0.16 NM

1/9/2020 8:25 1.9 2 -43.3 16,830 64.7 39.7 33 30.02 19.97 0.16 NM

1/10/2020 8:47 2 2 -44.0 15,870 70.1 37.2 34 29.95 20.29 0.18 NM

1/13/2020 9:58 0.0/0.0 2 43.2 16,380 71.2 41.1 40 30.10 19.86 0.14 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing
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Table 1-10

KAFB-106V1-263 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:05 -1.3/-1.3 2 44.4 22,910 63.6 72.9 66 30.35 3.35 8.38 NM

10/8/2019 12:39 0.6/0.6 2 50.7 22,220 54.0 78.2 72 30.13 3.17 8.36 NM

10/9/2019 12:23 2.5/2.4 2 44.0 22,990 54.7 76.7 71 29.77 5.44 8.36 NM

10/15/2019 10:51 -1.1/-1.0 2 45.3 23,150 70.8 63.8 59 30.07 18.82 1.10 NM

10/22/2019 9:47 -2.0/-2.0 2 47.2 20,650 71.0 54.0 44 30.25 19.96 0.02 NM

10/31/2019 9:50 -3.2/-3.3 2 47.5 16,670 68.0 30.5 30 30.50 20.28 0.00 NM

11/5/2019 9:43 -0.7/-0.7 2 47.1 21,470 70.7 53.5 49 30.18 19.99 0.00 NM

1/6/2020 9:20 -2.9 2 -52.9 19,040 41.2 56.8 36 30.51 20.97 0.02 NM

1/7/2020 8:35 -2.8 2 -44.3 16,690 50.1 43.5 21 30.52 20.45 0.02 NM

1/8/2020 8:44 1.3 2 -45.3 17,210 47.3 45.3 22 30.15 20.00 0.10 NM

1/9/2020 8:28 1.9 2 -40.7 18,190 68.3 40.9 33 30.02 20.03 0.10 NM

1/10/2020 8:51 1.9 2 -43.0 16,960 70.1 37.5 34 29.95 20.23 0.16 NM

1/13/2020 10:15 0.0/0.0 2 43.2 17,600 71.1 42.5 40 30.10 19.90 0.04 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing

Kirtland AFB BFF

Quarterly Bioventing Status Report
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Table 1-11

KAFB-106V2-102 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:30 0.0/0.0 2 41.3 27,780 61.4 74.2 66 30.35 1.98 10.80 NM

10/8/2019 13:00 0.0/0.0 2 45.9 28,800 49.6 80.0 72 30.13 2.09 10.82 NM

10/9/2019 12:32 0.6/0.5 2 45.7 27,710 52.4 78.0 73 29.72 2.30 10.50 NM

10/15/2019 11:19 0.0/0.0 2 47.7 28,190 69.9 66.3 64 30.03 5.34 9.80 NM

10/22/2019 10:23 0.0/0.0 2 46.1 26,110 52.4 60.0 50 30.23 12.98 6.26 NM

10/31/2019 10:18 0.0/0.0 2 46.2 22,060 62.0 32.5 32 30.47 16.74 4.04 NM

11/5/2019 10:14 0.0/0.0 2 47.8 27,590 63.4 57.9 53 30.19 17.31 2.96 NM

1/6/2020 9:27 -0.7 2 -48.3 24,800 35.6 56.5 36 30.51 19.57 1.42 NM

1/7/2020 8:45 -0.5 2 -38.7 22,980 41.9 45.6 24 30.52 19.17 1.36 NM

1/8/2020 8:53 0.4 2 -47.5 24,580 44.5 44.9 27 30.15 19.13 1.46 NM

1/9/2020 8:35 0.1 2 -43.0 24,640 60.9 42.7 35 30.02 18.95 1.62 NM

1/10/2020 9:03 0.0 2 -42.9 22,610 66.6 36.1 34 29.95 18.82 1.76 NM

1/13/2020 10:42 0.0/0.0 2 44.8 23,520 59.7 44.5 43 30.09 19.02 1.16 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-12

KAFB-106V2-117 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:33 0.0/0.0 2 42.5 29,440 58.4 74.8 66 30.35 1.97 10.54 NM

10/8/2019 13:05 0.5/0.5 2 49.1 31,350 48.4 80.1 72 30.13 1.49 10.74 NM

10/9/2019 12:37 0.0/0.0 2 47.2 30,530 50.0 78.9 73 29.72 5.58 8.64 NM

10/15/2019 11:45 0.0/0.0 2 49.4 31,250 66.0 67.5 64 30.03 4.01 9.90 NM

10/22/2019 10:37 0.0/0.0 2 48.5 27,990 55.3 59.0 50 30.23 11.01 7.32 NM

10/31/2019 10:35 0.0/0.0 2 47.4 23,500 58.2 33.0 32 30.47 15.05 5.52 NM

11/5/2019 10:29 0.0/0.0 2 48.3 29,640 65.1 59.1 53 30.19 14.21 5.16 NM

1/6/2020 9:29 -0.8 2 -44.4 26,440 41.3 57.5 36 30.51 18.59 2.54 NM

1/7/2020 8:47 -0.6 2 -45.8 24,670 45.9 42.0 24 30.52 18.19 2.36 NM

1/8/2020 8:56 0.4 2 -44.5 26,770 49.6 42.8 27 30.15 14.55 4.90 NM

1/9/2020 8:38 0.1 2 -45.3 26,160 59.4 42.7 35 30.02 14.70 5.10 NM

1/10/2020 9:08 0 2 -41.1 23,680 65.7 35.6 34 29.95 13.81 5.80 NM

1/13/2020 10:59 0.0/0.0 2 46.1 26,200 56.7 45.3 43 30.09 13.00 6.74 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-13

KAFB-106V2-160 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:37 -1.6/-1.8 2 43.4 11,120 59.0 74.3 66 30.35 13.97 8.40 NM

10/8/2019 13:08 1.1/1.1 2 46.3 11,080 49.2 80.3 72 30.13 19.23 2.32 NM

10/9/2019 12:44 2.6/2.6 2 42.8 9,390 48.7 79.9 73 29.72 19.94 0.48 NM

10/15/2019 12:08 -0.5/-0.5 2 47.2 4,990 65.0 69.4 67 30.04 20.12 0.04 NM

10/22/2019 10:55 -2.0/-1.9 2 46.9 3,470 57.0 59.6 55 30.21 20.40 0.08 NM

10/31/2019 11:00 -2.4/-2.4 2 48.9 2,340 58.2 34.0 35 30.44 20.56 0.16 NM

11/5/2019 10:50 0.0/0.0 2 47.1 2,400 64.4 59.9 57 30.14 20.33 0.10 NM

1/6/2020 9:33 -2.7 2 -44.0 960 47.3 47.7 36 30.51 20.84 0.12 NM

1/7/2020 8:51 -2.7 2 -41.2 1,050 57.1 40.2 24 30.52 20.51 0.26 NM

1/8/2020 8:59 1.3 2 -45.0 1,136 51.8 42.0 27 30.15 20.80 0.26 NM

1/9/2020 8:41 1.9 2 -42.5 1,313 61.2 42.9 35 30.02 20.80 0.26 NM

1/10/2020 9:11 1.9 2 -42.7 1,448 66.3 35.0 34 29.95 20.31 0.26 NM

1/13/2020 11:20 0.5/0.5 2 43.4 1,600 63.1 46.8 43 30.09 19.73 0.52 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-14

KAFB-106V2-217 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:41 -1.3/-1.4 2 44.5 22,860 62.2 73.6 66 30.35 0.45 12.46 NM

10/8/2019 13:12 0.9/0.9 2 45.7 23,610 55.6 80.2 72 30.13 0.43 12.56 NM

10/9/2019 12:47 2.3/2.3 2 42.1 22,730 55.1 80.7 73 29.72 0.71 12.20 NM

10/15/2019 12:22 -0.8/-0.8 2 48.0 23,450 64.4 71.2 67 30.04 7.00 10.12 NM

10/22/2019 11:08 -2.2/-2.2 2 47.7 21,890 60.4 59.1 55 30.21 12.17 6.80 NM

10/31/2019 11:13 -3.3/-3.4 2 49.6 19,600 64.0 35.0 35 30.44 16.11 4.18 NM

11/5/2019 11:03 -0.5/-0.5 2 48.8 22,840 66.3 60.5 57 30.14 17.33 2.42 NM

1/6/2020 9:37 -3 2 -48.3 20,910 52.9 43.8 36 30.51 19.31 0.96 NM

1/7/2020 8:54 -2.8 2 -45.0 20,170 57.0 38.3 24 30.52 18.89 1.15 NM

1/8/2020 9:02 1.3 2 -40.9 20,960 56.0 41.5 27 30.15 19.11 1.18 NM

1/9/2020 8:44 1.7 2 -40.6 21,010 65.7 43.6 35 30.02 19.19 1.08 NM

1/10/2020 9:14 1.8 2 -45.7 19,270 68.5 34.6 34 29.95 18.75 1.10 NM

1/13/2020 11:30 0.0/0.0 2 46.9 20,640 65.4 48.5 46 30.08 18.47 0.98 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-15

KAFB-106V2-252 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:44 -1.0/-1.3 2 44.6 15,100 63.4 73.4 66 30.35 2.00 10.38 NM

10/8/2019 13:15 1.1/1.1 2 46.2 15,590 54.0 79.6 72 30.13 16.15 5.02 NM

10/9/2019 12:51 2.6/2.7 2 41.0 15,190 53.4 81.3 74 29.71 19.50 0.92 NM

10/15/2019 12:35 0.0/0.0 2 48.3 15,360 62.8 72.2 70 30.00 19.90 0.00 NM

10/22/2019 11:22 -1.7/-1.8 2 49.2 14,680 67.0 58.1 55 30.24 20.19 0.00 NM

10/31/2019 11:28 -3.0/-3.1 2 49.2 12,730 66.4 36.2 36 30.41 20.46 0.00 NM

11/5/2019 11:14 0.0/0.0 2 46.7 14,490 67.2 60.9 59 30.16 20.13 0.00 NM

1/6/2020 9:40 -2.8 2 -43.3 10,990 60.2 42.1 36 30.51 20.95 -0.01 NM

1/7/2020 8:57 -2.7 2 -42.9 9,900 60.4 37.7 24 30.52 20.58 0.06 NM

1/8/2020 9:06 1.4 2 -43.2 10,740 53.7 42.5 27 30.15 20.87 0.08 NM

1/9/2020 8:47 2 2 -42.7 11,320 63.2 45.1 35 30.02 20.86 0.10 NM

1/10/2020 9:17 1.9 2 -44.6 10,200 71.3 34.6 34 29.95 20.30 0.10 NM

1/13/2020 11:42 0.0/0.0 2 46.0 11,150 60.5 50.1 46 30.08 20.07 0.04 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Long-Term Bioventing

Kirtland AFB BFF

Quarterly Bioventing Status Report

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

June 2020



Table 1-16

KAFB-106V2-270 Respiration Monitoring

Date and Time

Well Head 

Pressure 

Pre/Post Purge 

(in-WC)

Flow 

Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

Relative 

Humidity

(%)

Vapor 

Temperature     

(⁰F)

Ambient  

Temperature 

(°F)

Barometric 

Pressure

(in-Hg)

O2 

(%)

CO2 

(%)

CH4 

(%)

10/7/2019 13:48 -1.2/-1.3 2 45.4 19,600 63.4 73.5 66 30.35 2.18 9.72 NM

10/8/2019 13:19 1.0/1.0 2 45.3 19,680 52.3 78.5 72 30.13 9.99 8.82 NM

10/9/2019 12:55 2.6/2.6 2 44.1 18,890 46.2 81.7 74 29.71 18.58 2.08 NM

10/15/2019 12:46 0.0/0.0 2 48.8 18,950 60.7 73.0 70 30.00 19.64 0.08 NM

10/22/2019 11:35 -1.7/-1.7 2 49.8 17,420 67.8 58.7 55 30.24 19.99 0.00 NM

10/31/2019 11:36 -3.0/-3.0 2 50.5 14,470 65.1 37.0 36 30.41 20.22 0.00 NM

11/5/2019 11:25 0.0/0.0 2 49.8 17,560 67.5 61.5 59 30.16 19.98 0.00 NM

1/6/2020 9:44 -2.8 2 -46.8 11,340 62.6 41.2 36 30.50 20.88 0.02 NM

1/7/2020 9:00 -2.8 2 -43.2 10,960 61.4 37.5 24 30.52 20.49 0.08 NM

1/8/2020 9:08 1.3 2 -57.8 11,680 53.5 42.3 27 30.15 20.75 0.14 NM

1/9/2020 8:57 2 2 -42.6 12,410 64.0 45.7 35 30.02 20.45 0.44 NM

1/10/2020 9:20 2 2 -45.0 11,050 71.8 34.6 34 29.95 19.71 0.58 NM

1/13/2020 11:57 0.0/0.0 2 46.8 12,390 62.1 51.6 46 30.08 19.73 0.26 NM

% = percent

°F = degrees Fahrenheit

CH4 = methane

CO2 = carbon dioxide

in-Hg = inches of mercury

in-WC = inches of water column

NM = not measured

O2 = oxygen

ppmv = part per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Table 1-17

Bioventing Respiration Pilot Test Analytical Requirements and Frequency

Parameter Method Media

Number of 

Samples Per 

Event
a

Sample 

Container Data Use

Respiration 

Test Frequency

Long-Term Test 

Frequency
BTEX/TPH-GRO EPA TO-3 Soil Vapor 12 1-liter Summa 

canister

Evaluate soil vapor 

hydrocarbons

Baseline and 

end of test

Weekly for first month; 

quarterly to end of test

VOCs EPA TO-15 

SIM

Soil Vapor 12 1-liter Summa 

canister

Evaluate soil vapor 

EDB concentrations

Baseline and 

end of test

Weekly for first month; 

quarterly to end of test

Fixed Gases
b ASTM D1945 Soil Vapor 12 1-liter Summa 

canister

Verify field instrument 

reading

Baseline and 

end of test

Weekly for first month; 

quarterly to end of test

C1-C5 Hydrocarbon 

Compounds
c

ASTM D1945 Soil Vapor 12 1-liter Summa 

canister

Evaluate degradation of 

EDB

Baseline and 

end of test

Weekly for first month; 

quarterly to end of test

a 
Soil vapor samples collected from each of the six nested wells in both KAFB-106V1 and KAFB-106V2 (does not include quality control samples).

b
 Fixed gases:  nitrogen, oxygen, hydrogen, carbon monoxide, and carbon dioxide.

c
 C1-C5 hydrocarbon compounds:  methane, ethane, propane, butane, and pentane.

ASTM = ASTM International

BTEX = benzene, toluene, ethylbenzene, and total xylenes

EDB = ethylene dibromide (1,2-dibromoethane)

EPA = U.S. Environmental Protection Agency

GRO = gasoline range organics

SIM = selective ion monitoring

TPH = total petroleum hydrocarbons

VOC = volatile organic compound
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Table 2-1

Respirometry Parameter Summary 

Well ID

Oxygen Demand 

Flow Rate (scfm)

Oxygen Radius of

Influence (ft)

Intrinsic Permeability 

(Darcy)

Operational Flow Rate 

(scfm)

SVMW-10-100 0.29 207 NC 2.5

SVMW-10-150 0.35 169 NC 2.0

SVMW-10-250 0.37 192 NC 2.8

SVMW-11-100 0.30 233 NC 3.3

SVMW-11-250 0.27 215 NC 2.5

SVMW-11-260 0.82 134 NC 3.0

SVEW-01-260 0.94 250 52 12

SVEW-02/03-160 1.05 264 46 15

SVEW-04/05-313 0.91 232 51 10

Well ID

Oxygen Utilization Rate 

(% per day)

Biodegradation Rate

(mg/kg/day)

106V1-102 0.03 0.020

106V1-113 0.13 0.077

106V1-160 0.15 0.089

106V1-217 0.18 0.107

106V1-252 0.09 0.053

106V1-263 0.12 0.071

106V2-102 0.07 0.041

106V2-117 0.81 0.480

106V2-160 0.15 0.089

106V2-217 0.10 0.059

106V2-252 0.12 0.071

106V2-270 0.17 0.101

Average 0.18 0.105

Injection parameters were calculated using the average oxygen utilization rate from 106V1 and 106V2

cm = centimeter

Darcy = 1.062 x 10-8 cm
2

ft = foot/feet

ID = identification

NC = not calculated

scfm = standard cubic feet per minute

Respirometry Parameters

Injection Parameters

Kirtland AFB BFF
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Table 2-2

Summary of Hydrocarbon Analytical Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
Baseline 4/10/2019 3,800 J 2,100,000 -- 170,000 -- 1,900,000 -- 350,000 -- 120,000,000 --

Post-Dry Respirometry 5/9/2019 3,500 J 2,300,000 -- 280,000 -- 2,100,000 -- 610,000 -- 120,000,000 --

Post-Wet Respirometry 7/5/2019 3,100 J 2,000,000 -- 190,000 J 1,800,000 -- 400,000 J 110,000,000 --

10/15/2019 < 19000 U 2,300,000 -- 180,000 -- 1,900,000 -- 370,000 -- 130,000,000 --

10/31/2019 3,100 J 2,200,000 -- 120,000 -- 1,600,000 -- 200,000 -- 120,000,000 --

11/5/2019 4,500 J 2,300,000 J 230,000 J 2,100,000 J 450,000 J 130,000,000 --

1/13/2020 3,600 J 2,300,000 J 160,000 J 1,800,000 J 320,000 J 130,000,000 --

Baseline 4/10/2019 3,800 J 1,600,000 -- 190,000 -- 1,700,000 -- 410,000 -- 120,000,000 --

Post-Dry Respirometry 5/9/2019 2,800 J 1,400,000 -- 200,000 -- 1,500,000 -- 420,000 -- 74,000,000 --

Post-Wet Respirometry 7/5/2019 5,000 J 1,500,000 -- 220,000 J 2,200,000 -- 460,000 J 110,000,000 --

10/15/2019 5,800 J 2,900,000 J 270,000 J 3,100,000 J 560,000 J 140,000,000 --

10/31/2019 4,600 J 2,300,000 -- 120,000 -- 1,900,000 -- 200,000 -- 120,000,000 --

11/5/2019 6,900 -- 2,500,000 -- 250,000 -- 2,700,000 -- 480,000 -- 130,000,000 --

1/13/2020 4,300 J 1,900,000 -- 160,000 -- 1,800,000 -- 320,000 -- 150,000,000 --

Baseline 4/10/2019 2,800 J 1,300,000 -- 280,000 -- 2,200,000 -- 790,000 -- 110,000,000 --

Post-Dry Respirometry 5/9/2019 2,600 J 1,600,000 -- 390,000 -- 2,800,000 -- 1,200,000 -- 130,000,000 --

Post-Wet Respirometry 7/5/2019 2,700 J 1,600,000 J 330,000 J 1,800,000 J 920,000 J 130,000,000 --

10/15/2019 3,400 J 2,100,000 -- 430,000 -- 3,500,000 -- 1,300,000 -- 120,000,000 --

10/31/2019 1,800 J 1,200,000 -- 190,000 -- 2,000,000 -- 460,000 -- 70,000,000 --

11/5/2019 2,600 J 1,500,000 J 360,000 J 3,000,000 J 960,000 J 110,000,000 --

1/13/2020 1,700 J 1,100,000 J 280,000 J 2,200,000 J 780,000 J 92,000,000 --

Baseline 4/10/2019 4,500 -- 1,700,000 -- 460,000 -- 4,200,000 -- 1,800,000 -- 160,000,000 --

Post-Dry Respirometry 5/9/2019 3,000 J 1,600,000 -- 360,000 -- 3,400,000 J 1,400,000 -- 170,000,000 --

Post-Wet Respirometry 7/5/2019 4,400 J 1,600,000 -- 470,000 J 3,200,000 J 1,800,000 J 170,000,000 --

10/15/2019 4,400 J 2,400,000 J 590,000 J 5,600,000 J 2,300,000 J 160,000,000 --

10/31/2019 330 J 180,000 -- 46,000 -- 420,000 -- 170,000 -- 20,000,000 --

11/5/2019 2,000 J 770,000 -- 170,000 -- 2,000,000 -- 590,000 -- 57,000,000 --

1/13/2020 ND U 1,200,000 -- 350,000 -- 2,800,000 -- 1,400,000 -- 140,000,000 --

Baseline 4/10/2019 18,000 -- 870,000 -- 400,000 -- 5,400,000 -- 1,500,000 -- 140,000,000 --

Post-Dry Respirometry 5/9/2019 12,000 -- 810,000 -- 360,000 -- 4,200,000 J 1,400,000 -- 150,000,000 --

Post-Wet Respirometry 7/5/2019 18,000 J 800,000 -- 470,000 J 4,200,000 J 1,800,000 J 150,000,000 --

10/15/2019 22,000 -- 1,400,000 -- 600,000 -- 7,500,000 -- 2,400,000 -- 150,000,000 --

10/22/2019 21,000 -- 1,300,000 -- 450,000 -- 6,900,000 -- 1,700,000 -- 160,000,000 --

10/31/2019 10,000 -- 880,000 -- 160,000 -- 3,400,000 -- 500,000 -- 96,000,000 --

11/5/2019 24,000 -- 1,300,000 -- 440,000 -- 6,500,000 -- 1,500,000 -- 140,000,000 --

1/13/2020 18,000 -- 1,200,000 -- 330,000 -- 5,300,000 -- 1,100,000 -- 100,000,000 --

Long-Term Bioventing

Analyte

Sample DateWell ID

Benzene

µg/m
3

Sample Event

TPH-GRO (C6-C10)

µg/m
3

Xylenes, Total

µg/m
3

Ethylbenzene

µg/m
3

Toluene

µg/m
3

KAFB-106V1-217

1,2-Dibromoethane

µg/m
3

Long-Term Bioventing

KAFB-106V1-160

Long-Term Bioventing

KAFB-106V1-113

KAFB-106V1-102

Long-Term Bioventing

Long-Term Bioventing

KAFB-106V1-252
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Table 2-2

Summary of Hydrocarbon Analytical Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

Analyte

Sample DateWell ID

Benzene

µg/m
3

Sample Event

TPH-GRO (C6-C10)

µg/m
3

Xylenes, Total

µg/m
3

Ethylbenzene

µg/m
3

Toluene

µg/m
3

1,2-Dibromoethane

µg/m
3

Baseline 4/10/2019 23,000 -- 920,000 -- 410,000 -- 6,400,000 -- 1,400,000 -- 160,000,000 --

Post-Dry Respirometry 5/9/2019 15,000 -- 840,000 -- 320,000 -- 4,700,000 J 1,100,000 -- 160,000,000 --

Post-Wet Respirometry 7/5/2019 24,000 J 780,000 J 460,000 J 5,500,000 J 1,500,000 J 150,000,000 --

10/15/2019 25,000 -- 1,100,000 -- 470,000 -- 6,700,000 -- 1,600,000 -- 150,000,000 --

10/22/2019 39,000 -- 2,000,000 -- 690,000 -- 12,000,000 -- 2,200,000 -- 150,000,000 --

10/31/2019 7,900 -- 630,000 -- 91,000 -- 2,500,000 -- 260,000 -- 110,000,000 --

11/5/2019 32,000 -- 1,400,000 -- 480,000 -- 7,800,000 -- 1,500,000 -- 160,000,000 --

1/13/2020 20,000 -- 1,100,000 -- 350,000 -- 5,600,000 -- 1,100,000 -- 110,000,000 --

Baseline 4/11/2019 20,000 J 2,100,000 J 280,000 J 5,100,000 -- 890,000 J 370,000,000 --

Post-Dry Respirometry 5/9/2019 15,000 -- 1,800,000 -- 330,000 -- 4,400,000 J 1,000,000 -- 210,000,000 --

Post-Wet Respirometry 7/5/2019 24,000 J 1,800,000 -- 440,000 J 4,500,000 J 1,400,000 J 200,000,000 --

10/15/2019 37,000 J 3,200,000 J 630,000 J 8,700,000 J 2,000,000 J 170,000,000 --

10/22/2019 25,000 J 2,900,000 J 420,000 J 7,500,000 J 1,300,000 J 210,000,000 --

10/31/2019 12,000 J 2,200,000 -- 120,000 -- 3,700,000 -- 340,000 -- 140,000,000 --

11/5/2019 32,000 -- 3,200,000 -- 520,000 -- 7,800,000 -- 1,600,000 -- 220,000,000 --

1/13/2020 17,000 J 2,000,000 -- 230,000 -- 4,100,000 -- 660,000 -- 200,000,000 --

Baseline 4/11/2019 9,700 -- 1,800,000 -- 390,000 -- 3,300,000 -- 1,200,000 -- 180,000,000 --

Post-Dry Respirometry 5/9/2019 9,900 J 2,100,000 -- 350,000 -- 3,900,000 J 1,600,000 -- 210,000,000 --

Post-Wet Respirometry 7/5/2019 17,000 J 2,300,000 J 430,000 J 5,200,000 J 1,600,000 J 220,000,000 --

10/15/2019 19,000 J 3,600,000 J 540,000 J 7,000,000 J 1,900,000 J 240,000,000 --

10/22/2019 21,000 -- 3,900,000 -- 450,000 -- 7,500,000 -- 1,500,000 -- 230,000,000 --

10/31/2019 9,000 J 2,700,000 -- 150,000 -- 3,400,000 -- 460,000 -- 150,000,000 --

11/5/2019 21,000 -- 4,200,000 -- 510,000 -- 7,500,000 -- 1,700,000 -- 250,000,000 --

1/13/2020 9,800 J 2,400,000 J 220,000 J 3,700,000 J 650,000 J 240,000,000 --

Baseline 4/11/2019 2,500 J 550,000 -- 150,000 -- 1,200,000 -- 500,000 -- 43,000,000 --

Post-Dry Respirometry 5/9/2019 1,900 J 630,000 -- 170,000 -- 1,300,000 -- 720,000 -- 52,000,000 --

Post-Wet Respirometry 7/5/2019 1,600 J 660,000 J 120,000 J 990,000 J 500,000 J 76,000,000 --

10/15/2019 1,000 J 290,000 -- 95,000 -- 730,000 -- 400,000 -- 54,000,000 --

10/22/2019 890 -- 110,000 -- 82,000 -- 610,000 -- 360,000 -- 19,000,000 --

10/31/2019 800 J 57,000 J 66,000 J 380,000 J 290,000 J 22,000,000 --

11/5/2019 880 -- 34,000 -- 71,000 -- 340,000 -- 310,000 -- 20,000,000 --

1/13/2020 300 J 31,000 -- 38,000 -- 140,000 -- 160,000 -- 14,000,000 --

Baseline 4/11/2019 6,000 -- 1,500,000 -- 230,000 -- 2,800,000 -- 690,000 -- 140,000,000 --

Post-Dry Respirometry 5/9/2019 4,800 J 1,600,000 -- 300,000 -- 3,000,000 J 900,000 -- 140,000,000 --

Post-Wet Respirometry 7/5/2019 7,300 J 1,400,000 -- 340,000 J 2,600,000 J 1,000,000 J 140,000,000 --

10/15/2019 8,700 J 2,200,000 -- 430,000 -- 4,200,000 -- 1,300,000 -- 160,000,000 --

10/22/2019 7,200 J 2,400,000 J 360,000 J 4,400,000 J 1,000,000 J 150,000,000 --

10/31/2019 5,600 J 2,200,000 -- 190,000 -- 3,300,000 -- 490,000 -- 120,000,000 --

11/5/2019 7,700 J 1,900,000 J 390,000 J 3,900,000 J 1,200,000 J 150,000,000 --

1/13/2020 5,400 J 1,600,000 J 230,000 J 2,700,000 J 670,000 J 130,000,000 --

Long-Term Bioventing

KAFB-106V2-217

Long-Term Bioventing

Long-Term Bioventing

Long-Term Bioventing

Long-Term Bioventing

KAFB-106V1-263

KAFB-106V2-102

KAFB-106V2-117

KAFB-106V2-160
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Table 2-2

Summary of Hydrocarbon Analytical Results

Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier

Analyte

Sample DateWell ID

Benzene

µg/m
3

Sample Event

TPH-GRO (C6-C10)

µg/m
3

Xylenes, Total

µg/m
3

Ethylbenzene

µg/m
3

Toluene

µg/m
3

1,2-Dibromoethane

µg/m
3

Baseline 4/11/2019 12,000 -- 650,000 -- 230,000 -- 3,400,000 -- 680,000 -- 90,000,000 --

Post-Dry Respirometry 5/9/2019 11,000 -- 770,000 -- 310,000 -- 3,500,000 -- 980,000 -- 89,000,000 --

Post-Wet Respirometry 7/5/2019 13,000 J 950,000 J 300,000 J 2,800,000 J 930,000 J 87,000,000 --

10/15/2019 13,000 J 980,000 -- 320,000 -- 4,000,000 -- 1,000,000 -- 98,000,000 --

10/22/2019 15,000 -- 1,100,000 -- 320,000 -- 4,400,000 -- 990,000 -- 88,000,000 --

10/31/2019 10,000 J 760,000 J 140,000 J 2,900,000 J 400,000 J 74,000,000 --

11/5/2019 18,000 J 940,000 J 390,000 J 4,200,000 J 1,200,000 J 94,000,000 --

1/13/2020 8,400 J 330,000 J 150,000 J 2,600,000 J 440,000 J 66,000,000 --

Baseline 4/11/2019 9,200 -- 440,000 -- 190,000 -- 3,000,000 -- 540,000 -- 94,000,000 --

Post-Dry Respirometry 5/9/2019 7,500 -- 590,000 -- 180,000 -- 3,900,000 J 550,000 -- 120,000,000 --

Post-Wet Respirometry 7/5/2019 14,000 J 1,200,000 J 320,000 J 4,400,000 J 1,000,000 J 140,000,000 --

10/15/2019 14,000 J 980,000 -- 290,000 -- 4,700,000 -- 960,000 -- 130,000,000 --

10/22/2019 20,000 J 1,500,000 J 390,000 J 7,200,000 J 1,200,000 J 110,000,000 --

10/31/2019 12,000 -- 1,200,000 -- 210,000 -- 4,500,000 -- 600,000 -- 86,000,000 --

11/5/2019 14,000 -- 980,000 -- 280,000 -- 4,400,000 -- 870,000 -- 110,000,000 --

1/13/2020 16,000 J 260,000 J 310,000 J 5,600,000 J 990,000 J 75,000,000 --

µg/m
3
 = microgram per cubic meter

EDB = ethylene dibromide (1,2-dibromoethane)

GRO = gasoline range organics

ID = identification

TPH = total petroleum hydrocarbons

Val Qual = validation qualifiers

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 limit of detection.

-- = Validation qualifier not assigned.

Long-Term Bioventing

Long-Term Bioventing

KAFB-106V2-252

KAFB-106V2-270

Analytical data from wells 106V1-102, 106V1-113, 106V1-160, and 106V1-217 on 10-22-2019 was rejected based on a data usability assessment and evaluation of data comparability to previous and subsequent data collected for the same well and intervals and 

is not incued in this table.
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AND RADIUS OF INFLUENCE CALCULATIONS  



Calculation B-1-1

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V1-102

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.033

k0= Oxygen utilization rate (% per hour) 0.0014

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.020 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing 

Design.  Battelle Memorial Institute.  September 29.

106V1-102
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Calculation B-1-2

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence -106V1-113

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.13

k0= Oxygen utilization rate (% per hour) 0.0054

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.077 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing 

Design.  Battelle Memorial Institute.  September 29.

106V1-113
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Calculation B-1-3

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V1-160

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day) Page &[Page] of &[Pages]

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.15

k0= Oxygen utilization rate (% per hour) 0.0063

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.089 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V1-160
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Calculation B-1-4

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V1-217

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.18

k0= Oxygen utilization rate (% per hour) 0.0075

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.107 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing 

Design.  Battelle Memorial Institute.  September 29.

106V1-217

Kirtland AFB BFF

Quarterly Bioventing Status Report

SWMUs ST-106/SS-111 Page 4 of 13

June 2020



Calculation B-1-5

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V1-252

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.09

k0= Oxygen utilization rate (% per hour) 0.0038

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.053 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V1-252

Kirtland AFB BFF

Quarterly Bioventing Status Report
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Calculation B-1-6

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V1-263

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.12

k0= Oxygen utilization rate (% per hour) 0.0050

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.071 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V1-263

Kirtland AFB BFF

Quarterly Bioventing Status Report
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Calculation B-1-7

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-102

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.07

k0= Oxygen utilization rate (% per hour) 0.0029

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.041 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V2-102

Kirtland AFB BFF
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Calculation B-1-8

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-117

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.81

k0= Oxygen utilization rate (% per hour) 0.0338

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.480 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing 

Design.  Battelle Memorial Institute.  September 29.

106V2-117
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Calculation B-1-9

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-160

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.15

k0= Oxygen utilization rate (% per hour) 0.0063

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.089 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V2-160

Kirtland AFB BFF
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Calculation B-1-10

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-217

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.1

k0= Oxygen utilization rate (% per hour) 0.0042

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.059 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V2-217
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Calculation B-1-11

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-252

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.12

k0= Oxygen utilization rate (% per hour) 0.0050

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.071 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V2-252
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Calculation B-1-12

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - 106V2-270

Reference:

Calculation of Biodegradation Rate, Air Flow Rate, and Oxygen Radius of Influence:

Test Well

kB = biodegradation rate (mg/kg-day)

kB = [-k0θairρO2C(0.01)]/ρk Eq. 1

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.17

k0= Oxygen utilization rate (% per hour) 0.0071

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,104 20°C ABQ

ρk = Soil bulk density (g/cm
3
) 1.6

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
) NA

Qd = Design Flow Rate (ft
3
/min) (per well) NA

Qd = Design Flow Rate (ft
3
/day) (per well) NA

h = Aerated thickness (ft) NA

Calculations:

kB = 0.101 mg/kg-day Eq. 1

QT = NA ft
3
/min Eq.2

RI = NA ft Eq. 3

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  

Battelle Memorial Institute.  September 29.

106V2-270

Kirtland AFB BFF

Quarterly Bioventing Status Report

SWMUs ST-106/SS-111 Page 12 of 13

June 2020



Calculation B-1-13

Calculation of Oxygen Demand Flowrate and 

Oxygen Radius of Influence  for Air Injection Wells

Reference:

Calculation of  Air Flow Rate, and Oxygen Radius of Influence:

QT = Total oxygen demand air flow rate (ft
3
/min)

QT = (k0*V*θair)/[(20.9% - 5%)60 min/hr] Eq.2

RI = Oxygen radius of influence (ft)

RI = [(Qd*(20.9%-5%))/(π*h*k0θair)]
1/2

Eq. 3

Input Data:

k0= Oxygen utilization rate (% per day) 0.18 average of 106V1 and 106V2

k0= Oxygen utilization rate (% per hour) 0.0075

θair = Air-filled porosity (fractional) 0.3

C = Mass ratio hydrocarbons to oxygen 0.286

for mineralization (1:3.5)

V = Volume impacted soil (ft
3
)

Qd = Design Flow Rate (ft
3
/min) (per well)

Qd = Design Flow Rate (ft
3
/day) (per well)

h = Aerated thickness (ft)

Calculations:

SVMW-10-100 SVMW-10-150 SVMW-10-250 SVMW-11-100 SVMW-11-250 SVMW-11-260 SVEW-01-260 SVEW-02/03-160 SVEW-04/05-313

V = 121,660 146,300 158,620 126,280 112,420 346,500 400,400 446,600 385,000

Qd = 2.5 2 2.8 3.3 2.5 3 12 15 10

Qd = 3,600 2,880 4,032 4,752 3,600 4,320 17,280 21,600 14,400

h = 7.9 9.5 10.3 8.2 7.3 22.5 26 29 25

Eq.2 QT (ft
3
/min) = 0.287 0.345 0.374 0.298 0.265 0.817 0.944 1.053 0.908

Eq. 3 RI (FT) = 207 169 192 233 215 134 250 264 232

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.

Leeson, Andrea and Robert Hinchee, 1996.  Principal and Practices of Bioventing Volume II:  Bioventing Design.  Battelle Memorial 

Institute.  September 29.
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Calculation B-2-1

Calculation of Intrinsic Permeability - SVEW-01-260 Dry Respiration Test

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-01-260 Data

k = intrinsic permeability (cm
2
)

k = Q/H * u/3.14Pw * [{1 - (Patm/Pw)
2
}/ln(Rw/Ri)]

-1
Eq. 1

Input Data:

Q = Discharge rate (cfm) 12.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.4

Rw = Well Radius (ft) 0.333

Ri = Radius of Influence (ft) 250

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.8000 ft
2
/min  = 12.39 cm

2
/sec

Patm = 0.825 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Patm = 8.36E+05 gm/cm-s
2

Pw = Patm + [-Pw(in H2O)/(Patm * 407.5 in H2O/atm)]

or Pw = 0.821 atm

or Pw = 0.821 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.32E+05 gm/cm-s
2

= well vacuum

u = 1.80E-04 gm/cm-s
 
at 15 C = dynamic viscosity of air

Solutions:

k = 5.6E-07 cm
2

Eq. 1 

or k = 5.2E+01 Darcy's (Darcy = 1.062 x 10
-8 

cm
2
)

Johnson, et. al., 1990, A Practical Approach to the Design, Operation, and Monitoring of Insitu 

Venting Systems, Groundwater Monitoring Review, Spring, 1990.  
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Calculation B-2-2

Calculation of Intrinsic Permeability - SVEW-02/03-160 Dry Respiration Test

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-01-260 Data

k = intrinsic permeability (cm
2
)

k = Q/H * u/3.14Pw * [{1 - (Patm/Pw)
2
}/ln(Rw/Ri)]

-1
Eq. 1

Input Data:

Q = Discharge rate (cfm) 15.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 2.2

Rw = Well Radius (ft) 0.167

Ri = Radius of Influence (ft) 264

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 1.0000 ft
2
/min  = 15.48 cm

2
/sec

Patm = 0.825 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Patm = 8.36E+05 gm/cm-s
2

Pw = Patm + [-Pw(in H2O)/(Patm * 407.5 in H2O/atm)]

or Pw = 0.818 atm

or Pw = 0.818 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.29E+05 gm/cm-s
2

= well vacuum

u = 1.80E-04 gm/cm-s
 
at 15 C = dynamic viscosity of air

Solutions:

k = 4.9E-07 cm
2

Eq. 1 

or k = 4.6E+01 Darcy's (Darcy = 1.062 x 10
-8 

cm
2
)

Johnson, et. al., 1990, A Practical Approach to the Design, Operation, and Monitoring of Insitu 

Venting Systems, Groundwater Monitoring Review, Spring, 1990.  

1/13/2020 11:10
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Calculation B-2-3

Calculation of Intrinsic Permeability - SVEW-04/05-313 Dry Respiration Test

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-01-260 Data

k = intrinsic permeability (cm
2
)

k = Q/H * u/3.14Pw * [{1 - (Patm/Pw)
2
}/ln(Rw/Ri)]

-1
Eq. 1

Input Data:

Q = Discharge rate (cfm) 10.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.3

Rw = Well Radius (ft) 0.167

Ri = Radius of Influence (ft) 232

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.6667 ft
2
/min  = 10.32 cm

2
/sec

Patm = 0.825 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Patm = 8.36E+05 gm/cm-s
2

Pw = Patm + [-Pw(in H2O)/(Patm * 407.5 in H2O/atm)]

or Pw = 0.821 atm

or Pw = 0.821 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.32E+05 gm/cm-s
2

= well vacuum

u = 1.80E-04 gm/cm-s
 
at 15 C = dynamic viscosity of air

Solutions:

k = 5.5E-07 cm
2

Eq. 1 

or k = 5.1E+01 Darcy's (Darcy = 1.062 x 10
-8 

cm
2
)

Johnson, et. al., 1990, A Practical Approach to the Design, Operation, and Monitoring of Insitu 

Venting Systems, Groundwater Monitoring Review, Spring, 1990.  

1/13/2020 11:10
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
1,1,2-Trichloro-1,2,2-Trifluoroethane ND U 3,100 ND U 2,600 ND U 3,800 ND U 19,000
1,1-Dichloroethane ND U 1,600 ND U 1,400 ND U 2,000 ND U 10,000
1,2,4-Trichlorobenzene ND U 9,900 ND U 8,500 ND U 12,000 ND U 93,000
1,2,4-Trimethylbenzene 54,000 -- 2,000 170,000 -- 1,700 110,000 J 2,400 66,000 -- 12,000
1,2-Dibromoethane 3,800 J 3,100 3,500 J 2,600 3,100 J 3,800 ND U 19,000
1,2-Dichlorobenzene ND U 2,400 ND U 2,000 ND U 2,900 ND U 15,000
1,3,5-Trimethylbenzene 19,000 -- 2,000 48,000 -- 1,700 34,000 J 2,400 25,000 -- 12,000
1,3-Butadiene ND U 890 ND U 760 ND U 1,100 ND U 5,600
1,4-Dioxane ND U 4,800 ND U 4,100 ND U 5,900 ND U 45,000
2-Butanone 780,000 J 4,000 770,000 J 3,400 710,000 J 4,800 250,000 -- 37,000
2-Hexanone ND U 5,500 4,800 J 4,700 ND U 6,700 ND U 51,000
4-Methyl-2-Pentanone ND U 1,600 7,600 -- 1,400 ND U 2,000 ND U 10,000
Acetone 4,400,000 J 3,200 5,000,000 J 2,700 5,100,000 J 3,900 2,800,000 -- 30,000
Benzene 2,100,000 -- 1,300 2,300,000 -- 1,100 2,000,000 -- 1,000 2,300,000 -- 8,000
Bromodichloromethane ND U 2,700 ND U 2,300 ND U 3,300 ND U 17,000
Bromoform ND U 4,200 ND U 3,500 ND U 5,100 ND U 26,000
Carbon Disulfide ND U 4,200 ND U 3,600 ND U 5,100 ND U 39,000
Carbon Tetrachloride ND U 2,500 ND U 2,200 ND U 3,100 ND U 16,000
Chloroethane ND U 3,500 ND U 3,000 ND U 4,300 ND U 33,000
Chloroform ND U 2,000 ND U 1,700 ND U 2,400 ND U 12,000
Chloromethane ND U 2,800 ND U 2,400 ND U 3,400 ND U 26,000
Cyclohexane 5,300,000 J 1,400 5,400,000 J 1,200 4,400,000 J 1,700 5,500,000 -- 8,600
Dibromochloromethane ND U 3,400 ND U 2,900 ND U 4,200 ND U 21,000
Dichlorodifluoromethane ND U 2,000 ND U 1,700 ND U 2,400 ND U 12,000
Ethanol 160,000 -- 2,500 160,000 -- 2,100 180,000 J 3,100 17,000 J 24,000
Ethyl Acetate ND U 9,600 ND U 8,200 ND U 7,800 ND U 60,000
Ethylbenzene 170,000 -- 1,700 280,000 -- 1,500 190,000 J 2,100 180,000 -- 11,000
Hexane 8,500,000 J 1,400 8,800,000 J 1,200 5,400,000 J 1,700 8,700,000 -- 8,900
Isopropyl Alcohol 270,000 -- 3,300 330,000 -- 2,800 280,000 J 4,000 27,000 J 31,000
m- & p-Xylenes 270,000 -- 1,700 450,000 -- 1,500 300,000 J 2,100 280,000 -- 11,000
Methylene Chloride ND U 4,600 ND U 4,000 ND U 5,700 9,400 J 44,000
Naphthalene ND UJ 7,000 1,600 J 6,000 ND U 5,700 ND U 8,800
n-Heptane 3,100,000 -- 1,600 3,000,000 -- 1,400 2,200,000 J 2,000 3,000,000 -- 10,000
o-Xylene 82,000 -- 1,700 160,000 -- 1,500 100,000 J 2,100 92,000 -- 11,000
Propylene (Propene) 42,000 -- 2,300 35,000 -- 2,000 26,000 J 2,800 ND U 22,000
Styrene ND U 1,700 ND U 1,400 ND U 2,100 ND U 11,000
Tetrachloroethene ND U 2,700 ND U 2,300 ND U 3,300 180,000 -- 17,000
Tetrahydrofuran ND U 1,200 ND U 1,000 ND U 1,400 ND U 7,400
Toluene 1,900,000 -- 1,500 2,100,000 -- 1,300 1,800,000 -- 1,200 1,900,000 -- 9,500
Trichloroethene ND U 2,200 ND U 1,800 ND U 2,600 ND U 14,000
Trichlorofluoromethane ND U 2,200 ND U 1,900 ND U 2,800 ND U 14,000
Vinyl Chloride ND U 1,000 ND U 870 ND U 1,200 ND U 6,400
Xylenes, Total 350,000 -- 2,900 610,000 -- 2,500 400,000 J 2,400 370,000 -- 18,000

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

KAFB-106V1 102.1

KAFB-106V1-102KAFB-106V1-102 KAFB-106V1-102

KAFB-106V1 102.1 KAFB-106V1 102.1

KAFB-106V1-102

KAFB-106V1 102.1

7/5/20194/10/2019 5/9/2019 10/15/2019

REGREG REG REG

VOCs Method TO-15 (µg/m3)
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

KAFB-106V1 102.1

KAFB-106V1-102KAFB-106V1-102 KAFB-106V1-102

KAFB-106V1 102.1 KAFB-106V1 102.1

KAFB-106V1-102

KAFB-106V1 102.1

7/5/20194/10/2019 5/9/2019 10/15/2019

REGREG REG REG

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10) 120,000,000 -- 440,000 120,000,000 -- 190,000 110,000,000 -- 180,000 130,000,000 -- 160,000
Butane 0.0089 -- 0.00029 0.0056 -- 0.00025 0.0042 -- 2,400 0.0037 -- 0.00022
Carbon Dioxide 12 -- 0.013 9.5 -- 0.011 7.1 -- 0.01 7.2 -- 0.0096
Carbon Monoxide ND U 0.013 ND U 0.011 ND U 0.01 ND U 0.0096
Ethane 0.0039 -- 0.00029 0.0031 -- 0.00025 0.0022 -- 2,400 0.0018 J 0.00022
Hydrogen ND U 0.017 ND U 0.014 ND U 0.013 ND U 0.012
Methane 0.025 -- 0.00013 0.02 -- 0.00011 0.013 -- 0.00011 0.0081 -- 0.0001
Nitrogen (Ammonia As N) 85 -- 0.18 80 -- 0.15 79 -- 0.15 79 -- 0.14
Oxygen 1.4 -- 0.048 8.8 -- 0.042 12 -- 0.04 12 -- 0.037
Pentane 0.18 -- 0.00029 0.12 -- 0.00025 0.1 -- 0.00024 0.1 -- 0.00022
Propane 0.0017 J 0.00029 0.0015 J 0.00025 0.0012 J 0.00024 0.00097 J 0.00022

Fixed Gases Method D1945 (%)
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND R 47 ND U 9,900 ND U 2,300 ND U 6,300
ND R 25 ND U 5,200 ND U 1,200 ND U 3,300
ND R 230 ND U 48,000 ND U 11,000 ND U 23,000

9,800 R 30 14,000 -- 6,300 77,000 J 1,500 32,000 J 4,000
43 R 47 3,100 J 9,900 4,500 J 2,300 3,600 J 6,300
ND R 37 ND U 7,800 ND U 1,800 ND U 5,000

2,400 R 30 6,500 J 6,300 25,000 J 1,500 13,000 J 4,000
ND R 14 ND U 2,800 ND U 670 ND U 1,800
ND R 110 ND U 23,000 ND U 5,400 ND U 11,000

5,000 R 91 600,000 -- 19,000 700,000 J 4,500 550,000 J 9,100
ND R 130 ND U 26,000 ND U 6,200 ND U 13,000
ND R 25 ND U 5,300 ND U 1,200 ND U 3,400

27,000 R 73 4,700,000 -- 15,000 4,600,000 J 3,600 4,900,000 J 7,300
12,000 R 20 2,200,000 -- 4,100 2,300,000 J 970 2,300,000 J 2,600

ND R 41 ND U 8,600 ND U 2,000 ND U 5,500
ND R 64 ND U 13,000 ND U 3,100 ND U 8,500
ND R 96 ND U 20,000 ND U 4,700 ND U 9,600
ND R 39 ND U 8,100 ND U 1,900 ND U 5,200
ND R 82 ND U 17,000 ND U 4,000 ND U 8,200
ND R 30 ND U 6,300 ND U 1,500 ND U 4,000
ND R 64 ND U 13,000 ND U 3,100 ND U 6,400

28,000 R 21 5,400,000 -- 4,400 5,700,000 J 1,000 5,300,000 J 2,800
ND R 53 ND U 11,000 ND U 2,600 ND U 7,000
ND R 30 ND U 6,400 ND U 1,500 ND U 4,100

2,600 R 58 20,000 -- 12,000 120,000 J 2,800 70,000 J 5,800
ND R 150 ND U 31,000 ND U 7,300 ND U 15,000

3,500 R 27 120,000 -- 5,600 230,000 J 1,300 160,000 J 3,600
30,000 R 22 10,000,000 -- 4,500 10,000,000 J 1,100 9,700,000 J 2,900
4,100 R 76 36,000 -- 16,000 240,000 J 3,700 160,000 J 7,600
6,500 R 27 160,000 -- 5,600 340,000 J 1,300 250,000 J 3,600
ND R 110 ND U 22,000 ND U 5,300 ND U 11,000
720 R 22 ND U 4,500 ND U 1,000 ND U 2,200

23,000 R 25 2,600,000 -- 5,300 3,100,000 J 1,200 2,700,000 J 3,400
2,600 R 27 50,000 -- 5,600 110,000 J 1,300 74,000 J 3,600
ND R 53 ND U 11,000 9,100 J 2,600 ND U 5,300
ND R 26 ND U 5,500 ND U 1,300 ND U 3,500
ND R 42 ND U 8,800 ND U 2,000 ND U 5,600
ND R 18 ND U 3,800 ND U 890 ND U 2,400

21,000 R 23 1,600,000 -- 4,900 2,100,000 J 1,100 1,800,000 J 3,100
ND R 33 ND U 6,900 ND U 1,600 ND U 4,400
ND R 35 ND U 7,200 ND U 1,700 ND U 4,600
ND R 16 ND U 3,300 ND U 770 ND U 2,100

9,100 R 45 200,000 -- 9,300 450,000 J 2,200 320,000 J 8,900

KAFB-106V1-102

KAFB-106V1-102

1/13/2020

REG REG

KAFB-106V1-102

KAFB-106V1 102

KAFB-106V1-102

KAFB-106V1 102.1

KAFB-106V1-102

KAFB-106V1 102.1

11/5/2019

REG

10/22/2019 10/31/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V1-102

KAFB-106V1-102

1/13/2020

REG REG

KAFB-106V1-102

KAFB-106V1 102

KAFB-106V1-102

KAFB-106V1 102.1

KAFB-106V1-102

KAFB-106V1 102.1

11/5/2019

REG

10/22/2019 10/31/2019

REG

1,100,000 R 2,100 120,000,000 -- 180,000 130,000,000 -- 160,000 130,000,000 -- 340,000

ND R 0.00023 0.0035 -- 0.00024 0.0035 -- 0.00022 0.00081 J 0.00018

0.046 R 0.0099 2.4 -- 0.01 2 -- 0.0097 0.71 -- 0.0099
ND R 0.0099 ND U 0.01 ND U 0.0097 ND U 0.0099
ND R 0.00023 0.00054 J 0.00024 0.00043 J 0.00022 ND U 0.00018
ND R 0.013 ND U 0.013 ND U 0.012 ND U 0.013

0.00019 R 0.0001 0.0019 -- 0.00011 0.0014 -- 0.0001 0.001 -- 0.0001
80 R 0.14 78 -- 0.14 77 -- 0.14 79 -- 0.14
20 R 0.038 18 -- 0.04 19 -- 0.037 19 -- 0.038

0.00013 R 0.00023 0.099 -- 0.00024 0.1 -- 0.00022 0.091 -- 0.00018
ND R 0.00023 0.0005 J 0.00024 0.00039 J 0.00022 ND U 0.00018
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,600 ND U 2,300 ND U 3,400 ND U 9,200
ND U 1,400 ND U 1,200 ND U 1,800 ND U 4,900
ND U 8,300 ND U 7,600 ND U 11,000 ND U 45,000

58,000 -- 1,600 94,000 -- 1,500 110,000 J 2,200 86,000 J 5,900
3,800 J 2,600 2,800 J 2,400 5,000 J 3,400 5,800 J 9,300
ND U 2,000 ND U 1,800 ND U 2,700 ND U 7,200

19,000 -- 1,600 27,000 -- 1,500 33,000 J 2,200 32,000 J 5,900
ND U 740 ND U 680 ND U 1,000 ND U 2,700
ND U 4,000 ND U 3,700 ND U 5,400 ND U 22,000

370,000 J 3,300 270,000 -- 3,000 560,000 J 4,400 670,000 J 18,000
ND U 4,600 ND U 4,200 ND U 6,100 ND U 25,000
ND U 1,400 5,700 -- 1,200 ND U 1,800 ND U 4,900

2,500,000 -- 2,700 2,200,000 -- 2,400 4,100,000 J 3,600 4,300,000 J 14,000
1,600,000 -- 1,100 1,400,000 -- 980 1,500,000 -- 960 2,900,000 J 3,800

ND U 2,200 ND U 2,000 ND U 3,000 ND U 8,100
ND U 3,500 ND U 3,200 ND U 4,600 ND U 12,000
ND U 3,500 ND U 3,200 1,200 J 4,700 ND U 19,000
ND U 2,100 ND U 1,900 ND U 2,800 ND U 7,600
ND U 3,000 ND U 2,700 ND U 4,000 ND U 16,000
ND U 1,600 ND U 1,500 ND U 2,200 ND U 5,900
ND U 2,300 ND U 2,100 ND U 3,100 ND U 12,000

4,300,000 J 1,200 3,300,000 -- 1,000 4,600,000 J 1,500 7,200,000 J 4,200
ND U 2,900 ND U 2,600 ND U 3,800 ND U 10,000
ND U 1,700 ND U 1,500 ND U 2,200 ND U 6,000

140,000 -- 2,100 80,000 -- 1,900 160,000 J 2,800 77,000 J 11,000
ND U 8,100 ND U 7,400 ND U 7,200 ND U 29,000

190,000 -- 1,400 200,000 -- 1,300 220,000 J 2,000 270,000 J 5,200
6,900,000 J 1,200 5,300,000 J 1,100 5,100,000 J 1,600 11,000,000 J 4,200
120,000 -- 2,800 100,000 -- 2,500 190,000 J 3,700 140,000 J 15,000
320,000 -- 1,400 310,000 -- 1,300 340,000 J 2,000 430,000 J 5,200

ND U 3,900 ND U 3,500 ND U 5,200 ND U 21,000
980 J 5,900 3,100 J 5,300 ND U 5,200 ND U 4,200

2,900,000 -- 1,400 2,200,000 -- 1,200 2,700,000 J 1,800 4,300,000 J 4,900
95,000 -- 1,400 100,000 -- 1,300 120,000 J 2,000 130,000 J 5,200
37,000 -- 1,900 29,000 -- 1,800 30,000 J 2,600 32,000 J 10,000

ND U 1,400 ND U 1,300 ND U 1,900 ND U 5,100
ND U 2,300 ND U 2,100 ND U 3,000 330,000 J 8,200
ND U 990 ND U 900 ND U 1,300 ND U 3,600

1,700,000 -- 1,300 1,500,000 -- 1,200 2,200,000 -- 1,100 3,100,000 J 4,500
ND U 1,800 ND U 1,600 ND U 2,400 13,000 J 6,500
ND U 1,900 ND U 1,700 ND U 2,500 ND U 6,800
ND U 860 ND U 780 ND U 1,200 ND U 3,100

410,000 -- 2,400 420,000 -- 2,200 460,000 J 2,200 560,000 J 8,700

KAFB-106V1 112.6

10/15/2019

KAFB-106V1-113KAFB-106V1-113

KAFB-106V1 112.6 KAFB-106V1 112.6KAFB-106V1 112.6

7/5/20195/9/2019

KAFB-106V1-113 KAFB-106V1-113

4/10/2019

REG REGREG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V1 112.6

10/15/2019

KAFB-106V1-113KAFB-106V1-113

KAFB-106V1 112.6 KAFB-106V1 112.6KAFB-106V1 112.6

7/5/20195/9/2019

KAFB-106V1-113 KAFB-106V1-113

4/10/2019

REG REGREG REG

120,000,000 -- 360,000 74,000,000 -- 170,000 110,000,000 -- 160,000 140,000,000 -- 160,000
0.011 -- 0.00024 0.0067 -- 0.00022 0.0064 -- 2,200 0.005 -- 0.00022

12 -- 0.011 8.7 -- 0.0098 8.6 -- 0.0096 7.8 -- 0.0096
ND U 0.011 ND U 0.0098 ND U 0.0096 ND U 0.0096

0.004 -- 0.00024 0.0027 -- 0.00022 0.0026 -- 2,200 0.0019 J 0.00022
ND U 0.014 ND U 0.013 ND U 0.012 ND U 0.012

0.025 -- 0.00011 0.017 -- 0.0001 0.013 -- 0.0001 0.0081 -- 0.0001
85 -- 0.15 81 -- 0.14 80 -- 0.14 78 -- 0.14
1.2 -- 0.04 8.9 -- 0.038 9.3 -- 0.037 12 -- 0.037

0.24 -- 0.00024 0.15 -- 0.00022 0.16 -- 0.00022 0.14 -- 0.00022
0.0018 J 0.00024 0.0012 J 0.00022 0.0013 J 0.00022 0.001 J 0.00022
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND R 51 ND U 8,400 ND U 16,000 ND U 2,500
ND R 27 ND U 4,400 ND U 8,300 ND U 1,300
ND R 250 ND U 41,000 ND U 57,000 ND U 12,000

1,900 R 33 16,000 -- 5,400 42,000 -- 10,000 72,000 -- 1,600
16 R 51 4,600 J 8,500 4,300 J 16,000 6,900 -- 2,500
ND R 40 ND U 6,600 ND U 12,000 ND U 1,900
520 R 33 5,800 J 5,400 16,000 -- 10,000 23,000 -- 1,600
ND R 15 ND U 2,400 ND U 4,600 ND U 720
ND R 120 ND U 20,000 ND U 28,000 ND U 5,800
430 R 99 580,000 -- 16,000 520,000 -- 23,000 680,000 J 4,800
ND R 140 ND U 22,000 ND U 32,000 ND U 6,600
ND R 27 ND U 4,500 ND U 8,400 ND U 1,300

1,600 R 79 4,100,000 -- 13,000 3,600,000 -- 18,000 4,000,000 J 3,800
1,900 R 21 2,300,000 -- 3,500 1,900,000 -- 6,600 2,500,000 -- 1,000
ND R 45 ND U 7,400 ND U 14,000 ND U 2,200
ND R 69 ND U 11,000 ND U 21,000 ND U 3,300
ND R 100 ND U 17,000 ND U 24,000 ND U 5,000
ND R 42 ND U 6,900 ND U 13,000 ND U 2,000
ND R 88 ND U 14,000 ND U 20,000 ND U 4,300
ND R 33 ND U 5,400 ND U 10,000 ND U 1,600
ND R 69 ND U 11,000 ND U 16,000 ND U 3,300

5,100 R 23 5,400,000 -- 3,800 4,500,000 -- 7,100 6,000,000 J 1,100
ND R 57 ND U 9,400 ND U 18,000 ND U 2,800
ND R 33 ND U 5,400 ND U 10,000 ND U 1,600
140 R 63 51,000 -- 10,000 120,000 -- 14,000 150,000 -- 3,000
ND R 160 ND U 26,000 ND U 37,000 ND U 7,800

1,300 R 29 120,000 -- 4,800 160,000 -- 8,900 250,000 -- 1,400
4,900 R 24 10,000,000 -- 3,900 7,900,000 -- 7,300 10,000,000 J 1,100
150 R 82 97,000 -- 14,000 180,000 -- 19,000 230,000 -- 4,000

2,300 R 29 160,000 -- 4,800 250,000 -- 8,900 370,000 -- 1,400
ND R 120 ND U 19,000 ND U 27,000 ND U 5,600
180 R 23 ND U 3,800 ND U 5,400 ND U 1,100

5,300 R 27 3,000,000 -- 4,500 2,500,000 -- 8,400 3,800,000 -- 1,300
870 R 29 43,000 -- 4,800 74,000 -- 8,900 110,000 -- 1,400
ND R 58 ND U 9,500 ND U 13,000 9,700 -- 2,800
ND R 28 ND U 4,700 ND U 8,800 ND U 1,400
ND R 45 ND U 7,500 ND U 14,000 ND U 2,200
ND R 20 ND U 3,200 ND U 6,100 ND U 960

5,400 R 25 1,900,000 -- 4,100 1,800,000 -- 7,800 2,700,000 -- 1,200
ND R 36 ND U 5,900 ND U 11,000 ND U 1,700
ND R 38 ND U 6,200 ND U 12,000 ND U 1,800
ND R 17 ND U 2,800 ND U 5,300 ND U 830

3,200 R 48 200,000 -- 8,000 320,000 -- 22,000 480,000 -- 2,300

REG REG

KAFB-106V1-113

KAFB-106V1-113

1/13/2020

REG

KAFB-106V1-113 KAFB-106V1-113 KAFB-106V1-113

KAFB-106V1 112.6 KAFB-106V1 112.6 KAFB-106V1 113

10/22/2019 10/31/2019 11/5/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG REG

KAFB-106V1-113

KAFB-106V1-113

1/13/2020

REG

KAFB-106V1-113 KAFB-106V1-113 KAFB-106V1-113

KAFB-106V1 112.6 KAFB-106V1 112.6 KAFB-106V1 113

10/22/2019 10/31/2019 11/5/2019

REG

270,000 R 360 120,000,000 -- 200,000 150,000,000 -- 340,000 130,000,000 -- 180,000

ND R 0.00024 0.0048 -- 0.0002 0.0014 J 0.00018 0.0042 -- 0.00024
0.044 R 0.011 3.5 -- 0.0088 1.3 -- 0.0099 3 -- 0.01
ND R 0.011 ND U 0.0088 ND U 0.0099 ND U 0.01
ND R 0.00024 0.00068 J 0.0002 0.00019 J 0.00018 0.00059 J 0.00024
ND R 0.014 ND U 0.011 ND U 0.013 ND U 0.013

0.00019 R 0.00011 0.0022 -- 0.000092 0.00097 -- 0.0001 0.0015 -- 0.00011
80 R 0.15 77 -- 0.12 78 -- 0.14 77 -- 0.14
20 R 0.041 18 -- 0.034 19 -- 0.038 18 -- 0.04
ND R 0.00024 0.14 -- 0.0002 0.12 -- 0.00018 0.13 -- 0.00024
ND R 0.00024 0.00053 J 0.0002 0.000085 J 0.00018 0.00046 J 0.00024
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,400 ND U 2,400 ND U 2,500 ND U 3,600
ND U 1,200 ND U 1,300 ND U 1,300 ND U 1,900
ND U 7,600 ND U 7,900 ND U 8,000 ND U 11,000

78,000 -- 1,500 180,000 -- 1,600 200,000 -- 1,600 150,000 J 2,300
2,800 J 2,400 2,600 J 2,400 2,700 J 2,500 2,700 J 3,600
ND U 1,800 ND U 1,900 ND U 1,900 ND U 2,800

28,000 -- 1,500 53,000 -- 1,600 60,000 -- 1,600 51,000 J 2,300
ND U 680 ND U 700 ND U 720 ND U 1,000
ND U 3,700 ND U 3,800 ND U 3,900 ND U 5,600

170,000 -- 3,000 150,000 -- 3,100 160,000 -- 3,200 140,000 J 4,600
ND U 4,200 5,700 J 4,300 7,300 J 4,400 ND U 6,300
ND U 1,300 6,400 -- 1,300 5,600 -- 1,300 ND U 1,900

2,600,000 J 2,400 2,900,000 J 2,500 3,000,000 J 2,600 3,100,000 J 3,700
1,300,000 -- 990 1,600,000 -- 1,000 1,700,000 -- 1,000 1,600,000 J 1,500

ND U 2,100 ND U 2,100 ND U 2,200 ND U 3,100
ND U 3,200 ND U 3,300 ND U 3,300 ND U 4,800
ND U 3,200 ND U 3,300 ND U 3,400 1,000 J 4,800
ND U 1,900 ND U 2,000 ND U 2,000 ND U 2,900
ND U 2,700 ND U 2,800 ND U 2,800 ND U 4,100
ND U 1,500 ND U 1,600 ND U 1,600 ND U 2,300
ND U 2,100 ND U 2,200 ND U 2,200 ND U 3,200

3,800,000 J 1,100 4,400,000 J 1,100 4,600,000 J 1,100 4,200,000 J 1,600
ND U 2,600 ND U 2,700 ND U 2,800 ND U 3,900
ND U 1,500 ND U 1,600 ND U 1,600 ND U 2,300

110,000 -- 1,900 93,000 -- 2,000 98,000 -- 2,000 97,000 J 2,900
ND U 7,400 ND U 7,600 ND U 7,800 ND U 7,400

280,000 -- 1,300 390,000 -- 1,400 430,000 -- 1,400 330,000 J 2,000
5,300,000 J 1,100 5,900,000 J 1,100 6,300,000 J 1,100 4,800,000 J 1,600
390,000 -- 2,500 400,000 -- 2,600 420,000 -- 2,600 350,000 J 3,800
620,000 -- 1,300 880,000 -- 1,400 960,000 -- 1,400 690,000 J 2,000

ND U 3,600 ND U 3,700 ND U 3,800 ND U 5,400
ND UJ 5,400 ND UJ 5,600 ND UJ 5,700 ND U 5,400

3,600,000 -- 1,300 4,300,000 -- 1,300 4,700,000 J 1,300 3,500,000 J 1,900
180,000 -- 1,300 280,000 -- 1,400 320,000 -- 1,400 230,000 J 2,000
32,000 -- 1,800 29,000 -- 1,800 31,000 -- 1,800 20,000 J 2,600

ND U 1,300 ND U 1,400 ND U 1,400 ND U 2,000
ND U 2,100 ND U 2,200 ND U 2,200 ND U 3,100
ND U 910 ND U 940 ND U 960 ND U 1,400

2,200,000 -- 1,200 2,800,000 -- 1,200 3,100,000 -- 1,200 1,800,000 J 1,700
ND U 1,700 ND U 1,700 ND U 1,700 ND U 2,500
ND U 1,700 ND U 1,800 ND U 1,800 ND U 2,600
ND U 790 ND U 810 ND U 830 ND U 1,200

790,000 -- 2,200 1,200,000 -- 2,300 1,200,000 -- 2,300 920,000 J 2,200

5/9/20195/9/2019 7/5/2019

KAFB-106V1-160KAFB-106V1-160 KAFB-106V1-160KAFB-106V1-160

KAFB-106V1 159.6 KAFB-106V1 159.6

4/10/2019

KAFB-106V1 159.6KAFB-106V1 159.6 DUP

REGField DuplicateREG REG

Kirtland AFB BFF
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

5/9/20195/9/2019 7/5/2019

KAFB-106V1-160KAFB-106V1-160 KAFB-106V1-160KAFB-106V1-160

KAFB-106V1 159.6 KAFB-106V1 159.6

4/10/2019

KAFB-106V1 159.6KAFB-106V1 159.6 DUP

REGField DuplicateREG REG

110,000,000 -- 340,000 130,000,000 -- 170,000 130,000,000 -- 180,000 130,000,000 -- 210,000

0.0069 -- 0.00023 0.0068 -- 0.00023 0.0068 -- 0.00024 0.0064 -- 2,300

12 -- 0.0099 7.7 -- 0.01 7.8 -- 0.01 6.8 -- 0.0099
ND U 0.0099 ND U 0.01 ND U 0.01 ND U 0.0099

0.0029 -- 0.00023 0.0015 J 0.00023 0.0015 J 0.00024 0.00093 J 2,300
ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.013

0.013 -- 0.0001 0.0052 -- 0.00011 0.0053 -- 0.00011 0.0032 -- 0.0001
85 -- 0.14 78 -- 0.14 78 -- 0.15 79 -- 0.14
1.2 -- 0.037 12 -- 0.039 12 -- 0.04 12 -- 0.038

0.18 -- 0.00023 0.18 -- 0.00023 0.18 -- 0.00024 0.18 -- 0.00023
0.0014 J 0.00023 0.0011 J 0.00023 0.0011 J 0.00024 0.00073 J 0.00023

Kirtland AFB BFF
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SWMUs ST-106/SS-111 Page 10 of 55

June 2020



Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 3,600 ND U 10,000 ND U 10,000 ND R 49
ND U 1,900 ND U 5,400 ND U 5,600 ND R 26
ND U 12,000 ND U 50,000 ND U 51,000 ND R 240

160,000 J 2,300 170,000 -- 6,600 130,000 -- 6,800 3,900 R 31
2,700 J 3,700 3,400 J 10,000 ND U 11,000 ND R 49
ND U 2,900 ND U 8,000 ND U 8,300 ND R 38

53,000 J 2,300 64,000 -- 6,600 51,000 -- 6,800 1,200 R 31
ND U 1,000 ND U 3,000 ND U 3,000 ND R 14
ND U 5,700 ND U 24,000 ND U 25,000 ND R 110

140,000 J 4,700 160,000 -- 20,000 130,000 -- 20,000 150 R 94
ND U 6,500 ND U 27,000 ND U 28,000 ND R 130
ND U 2,000 ND U 5,500 ND U 5,600 ND R 26

3,100,000 J 3,800 3,100,000 -- 16,000 2,900,000 -- 16,000 1,600 R 76
1,600,000 J 1,500 2,100,000 -- 4,300 2,000,000 -- 4,400 1,900 R 20

ND U 3,200 ND U 9,000 ND U 9,200 ND R 43
ND U 4,900 ND U 14,000 ND U 14,000 ND R 66
980 J 5,000 ND U 21,000 ND U 21,000 ND R 99
ND U 3,000 ND U 8,400 ND U 8,700 ND R 40
ND U 4,200 ND U 18,000 ND U 18,000 ND R 84
ND U 2,300 ND U 6,500 ND U 6,700 ND R 31
ND U 3,300 ND U 14,000 ND U 14,000 ND R 66

4,200,000 J 1,600 5,600,000 -- 4,600 5,500,000 -- 4,800 5,900 R 22
ND U 4,100 ND U 11,000 ND U 12,000 ND R 54
ND U 2,400 ND U 6,600 ND U 6,800 ND R 31

98,000 J 3,000 65,000 -- 13,000 50,000 -- 13,000 100 R 60
ND U 7,600 ND U 32,000 ND U 33,000 ND R 150

330,000 J 2,100 430,000 -- 5,800 420,000 -- 6,000 3,000 R 28
4,800,000 J 1,700 7,300,000 -- 4,700 7,200,000 -- 4,900 4,600 R 22
350,000 J 3,900 280,000 -- 16,000 220,000 -- 17,000 290 R 78
740,000 J 2,100 1,000,000 -- 5,800 950,000 -- 6,000 7,800 R 28

ND U 5,500 ND U 23,000 ND U 24,000 ND R 110
ND U 5,600 ND U 4,700 ND U 4,800 180 R 22

3,500,000 J 2,000 5,600,000 -- 5,500 5,400,000 -- 5,600 9,600 R 26
240,000 J 2,100 320,000 -- 5,800 280,000 -- 6,000 2,800 R 28
20,000 J 2,700 ND U 12,000 ND U 12,000 ND R 55

ND U 2,000 ND U 5,700 ND U 5,900 ND R 27
ND U 3,200 99,000 -- 9,100 97,000 -- 9,400 ND R 43
ND U 1,400 ND U 3,900 ND U 4,100 ND R 19

1,800,000 J 1,800 3,500,000 -- 5,000 3,400,000 -- 5,200 9,600 R 24
ND U 2,600 3,700 J 7,200 4,200 J 7,400 ND R 34
ND U 2,700 ND U 7,500 ND U 7,800 ND R 36
ND U 1,200 ND U 3,400 ND U 3,500 ND R 16

980,000 J 2,300 1,300,000 -- 9,700 1,200,000 -- 10,000 11,000 R 46

10/15/2019 10/15/2019 10/22/2019

REG Field Duplicate REG

KAFB-106V1 159.6 KAFB-106V1 159.6 DUP KAFB-106V1 159.6

7/5/2019

KAFB-106V1-160

KAFB-106V1 159.6 DUP

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160

Field Duplicate

Kirtland AFB BFF
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

10/15/2019 10/15/2019 10/22/2019

REG Field Duplicate REG

KAFB-106V1 159.6 KAFB-106V1 159.6 DUP KAFB-106V1 159.6

7/5/2019

KAFB-106V1-160

KAFB-106V1 159.6 DUP

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160

Field Duplicate

130,000,000 -- 170,000 120,000,000 -- 240,000 130,000,000 -- 190,000 520,000 R 690
0.0064 -- 2,300 0.0035 -- 0.00024 0.0036 -- 0.00025 ND R 0.00023

6.9 -- 0.01 1.9 -- 0.011 1.9 -- 0.011 0.043 R 0.01
ND U 0.01 ND U 0.011 ND U 0.011 ND R 0.01

0.00092 J 2,300 ND U 0.00024 ND U 0.00025 ND R 0.00023
ND U 0.013 ND U 0.014 ND U 0.014 ND R 0.013

0.0033 -- 0.00011 0.00017 J 0.00011 0.00013 J 0.00012 0.00016 R 0.00011
79 -- 0.14 77 -- 0.15 77 -- 0.16 80 R 0.14
12 -- 0.039 19 -- 0.041 19 -- 0.043 20 R 0.039

0.18 -- 0.00023 0.16 -- 0.00024 0.17 -- 0.00025 0.00006 R 0.00023
0.00076 J 0.00023 0.00016 J 0.00024 0.00016 J 0.00025 ND R 0.00023

Kirtland AFB BFF
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND R 47 ND U 2,100 ND U 2,100 ND U 2,200
ND R 25 ND U 1,100 ND U 1,100 ND U 1,100
ND R 230 ND U 10,000 ND U 10,000 ND U 10,000
190 R 30 19,000 -- 1,400 25,000 -- 1,300 78,000 J 1,400
ND R 47 1,800 J 2,100 1,900 J 2,100 2,600 J 2,200
ND R 37 ND U 1,600 ND U 1,600 ND U 1,700
56 R 30 7,500 -- 1,400 8,800 -- 1,300 26,000 J 1,400
ND R 14 ND U 610 ND U 600 ND U 630
ND R 110 ND U 5,000 ND U 4,900 ND U 5,100
ND R 91 91,000 -- 4,100 99,000 -- 4,000 120,000 J 4,200
ND R 130 4,400 J 5,600 3,900 J 5,600 ND U 5,800
ND R 25 3,700 -- 1,100 5,000 -- 1,100 ND U 1,200
120 R 73 2,300,000 J 3,300 2,400,000 J 3,200 2,900,000 J 3,400
140 R 20 1,200,000 -- 880 1,300,000 -- 870 1,500,000 J 900
ND R 41 ND U 1,800 ND U 1,800 ND U 1,900
ND R 64 ND U 2,800 ND U 2,800 ND U 2,900
ND R 96 ND U 4,300 ND U 4,200 ND U 4,400
ND R 39 ND U 1,700 ND U 1,700 ND U 1,800
ND R 82 ND U 3,600 ND U 3,600 ND U 3,700
ND R 30 ND U 1,300 ND U 1,300 ND U 1,400
ND R 64 ND U 2,800 ND U 2,800 ND U 2,900
430 R 21 3,400,000 J 950 3,600,000 J 940 4,300,000 J 980
ND R 53 ND U 2,400 ND U 2,300 ND U 2,400
ND R 30 ND U 1,400 ND U 1,400 ND U 1,400
ND R 58 33,000 -- 2,600 35,000 -- 2,600 88,000 J 2,700
ND R 150 ND U 6,600 ND U 6,600 ND U 6,800
160 R 27 190,000 -- 1,200 200,000 -- 1,200 360,000 J 1,200
240 R 22 4,700,000 J 970 5,000,000 J 960 5,800,000 J 1,000
25 R 76 120,000 -- 3,400 140,000 -- 3,400 340,000 J 3,500

330 R 27 360,000 -- 1,200 400,000 -- 1,200 740,000 J 1,200
ND R 110 ND U 4,800 ND U 4,700 ND U 4,900
38 R 22 ND U 960 750 J 950 1,200 J 990

800 R 25 3,000,000 -- 1,100 3,300,000 -- 1,100 4,400,000 J 1,200
120 R 27 96,000 -- 1,200 110,000 -- 1,200 220,000 J 1,200
ND R 53 ND U 2,400 ND U 2,300 ND U 2,400
ND R 26 ND U 1,200 ND U 1,200 ND U 1,200
ND R 42 ND U 1,900 ND U 1,800 ND U 1,900
ND R 18 ND U 810 ND U 800 ND U 840
820 R 23 2,000,000 -- 1,000 2,200,000 -- 1,000 3,000,000 J 1,100
ND R 33 ND U 1,500 ND U 1,500 ND U 1,500
ND R 35 ND U 1,600 ND U 1,500 ND U 1,600
ND R 16 ND U 700 ND U 700 ND U 720
450 R 45 460,000 -- 2,000 510,000 -- 2,000 960,000 J 2,000

10/22/2019 10/31/2019 10/31/2019 11/5/2019

KAFB-106V1 159.6 DUP KAFB-106V1 159.6 KAFB-106V1 159.6 DUP KAFB-106V1 160

KAFB-106V1-160

Field Duplicate REG Field Duplicate REG

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160

Kirtland AFB BFF
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

10/22/2019 10/31/2019 10/31/2019 11/5/2019

KAFB-106V1 159.6 DUP KAFB-106V1 159.6 KAFB-106V1 159.6 DUP KAFB-106V1 160

KAFB-106V1-160

Field Duplicate REG Field Duplicate REG

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160

29,000 R 170 70,000,000 -- 150,000 76,000,000 -- 150,000 110,000,000 -- 190,000

ND R 0.00023 0.00054 J 0.0002 0.00056 J 0.0002 0.00048 J 0.00021
0.042 R 0.0099 0.48 -- 0.0088 0.48 -- 0.0087 0.44 -- 0.0091
ND R 0.0099 ND U 0.0088 ND U 0.0087 ND U 0.0091
ND R 0.00023 ND U 0.0002 ND U 0.0002 ND U 0.00021
ND R 0.013 ND U 0.011 ND U 0.011 ND U 0.012

0.00022 R 0.0001 0.00014 J 0.000092 0.00015 J 0.000091 0.00014 J 0.000094
80 R 0.14 78 -- 0.12 78 -- 0.12 78 -- 0.13
20 R 0.038 20 -- 0.034 20 -- 0.034 20 -- 0.035
ND R 0.00023 0.11 -- 0.0002 0.1 -- 0.0002 0.11 -- 0.00021
ND R 0.00023 ND U 0.0002 ND U 0.0002 ND U 0.00021

Kirtland AFB BFF
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,100 ND U 3,900 ND U 7,200 ND U 2,200
ND U 1,100 ND U 2,000 ND U 3,800 ND U 1,200
ND U 10,000 ND U 14,000 ND U 26,000 ND U 7,300

74,000 J 1,300 46,000 J 2,500 40,000 -- 4,600 98,000 -- 1,400
3,100 J 2,100 1,700 J 3,900 2,100 J 7,200 4,500 -- 2,200
ND U 1,600 ND U 3,000 ND U 5,700 ND U 1,800

25,000 J 1,300 18,000 J 2,500 16,000 -- 4,600 41,000 -- 1,400
ND U 610 ND U 1,100 ND U 2,100 ND U 650
ND U 4,900 ND U 6,800 ND U 13,000 ND U 3,500

130,000 J 4,000 87,000 J 5,600 95,000 -- 10,000 500,000 J 2,900
ND U 5,600 ND U 7,700 ND U 14,000 ND U 4,000
ND U 1,100 ND U 2,100 ND U 3,900 ND U 1,200

2,900,000 J 3,300 2,500,000 J 4,500 2,800,000 -- 8,400 4,900,000 J 2,300
1,500,000 J 880 1,100,000 J 1,600 1,100,000 -- 3,000 1,700,000 -- 940

ND U 1,800 ND U 3,400 ND U 6,300 ND U 2,000
ND U 2,800 ND U 5,200 ND U 9,800 ND U 3,000
ND U 4,300 ND U 5,900 ND U 11,000 ND U 3,000
ND U 1,700 ND U 3,200 ND U 5,900 ND U 1,800
ND U 3,600 ND U 5,000 ND U 9,300 ND U 2,600
ND U 1,300 ND U 2,500 ND U 4,600 ND U 1,400
ND U 2,800 ND U 3,900 ND U 7,300 ND U 2,000

4,300,000 J 940 3,000,000 J 1,700 3,300,000 -- 3,200 5,800,000 J 1,000
ND U 2,300 ND U 4,300 ND U 8,000 ND U 2,500
ND U 1,400 ND U 2,500 ND U 4,700 ND U 1,400

87,000 J 2,600 69,000 J 3,600 58,000 -- 6,700 ND U 1,800
ND U 6,600 ND U 9,100 ND U 17,000 ND U 7,100

380,000 J 1,200 280,000 J 2,200 240,000 -- 4,100 460,000 -- 1,300
5,700,000 J 970 3,700,000 J 1,800 4,100,000 -- 3,300 7,200,000 J 1,000
340,000 J 3,400 290,000 J 4,600 280,000 -- 8,700 58,000 -- 2,400
770,000 J 1,200 610,000 J 2,200 480,000 -- 4,100 1,400,000 -- 1,300

ND U 4,800 ND U 6,600 ND U 12,000 ND U 3,400
ND U 960 ND U 1,300 ND U 2,500 ND UJ 5,100

4,300,000 J 1,100 2,900,000 J 2,100 3,000,000 -- 3,900 6,600,000 J 1,200
220,000 J 1,200 170,000 J 2,200 140,000 -- 4,100 400,000 -- 1,300

ND U 2,400 ND U 3,200 ND U 6,100 62,000 -- 1,700
ND U 1,200 ND U 2,100 ND U 4,000 ND U 1,200
ND U 1,900 ND U 3,400 ND U 6,400 ND U 2,000
ND U 810 ND U 1,500 ND U 2,800 ND U 870

2,900,000 J 1,000 2,200,000 J 1,900 2,100,000 -- 3,600 4,200,000 -- 2,200
ND U 1,500 ND U 2,700 ND U 5,100 ND U 1,600
ND U 1,500 ND U 2,800 ND U 5,300 ND U 1,600
ND U 700 ND U 1,300 ND U 2,400 ND U 750

990,000 J 2,000 780,000 J 5,500 620,000 -- 10,000 1,800,000 -- 2,100

KAFB-106V1-160 KAFB-106V1-160-DUP

1/13/2020 1/13/2020

REG Field Duplicate

11/5/2019

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-217

KAFB-106V1 160 DUP

Field Duplicate

KAFB-106V1 217.1

REG

4/10/2019
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V1-160 KAFB-106V1-160-DUP

1/13/2020 1/13/2020

REG Field Duplicate

11/5/2019

KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-160 KAFB-106V1-217

KAFB-106V1 160 DUP

Field Duplicate

KAFB-106V1 217.1

REG

4/10/2019

110,000,000 -- 190,000 92,000,000 -- 290,000 100,000,000 -- 150,000 160,000,000 -- 400,000

0.00046 J 0.0002 ND U 0.00022 ND U 0.0002 0.0025 -- 0.00022

0.44 -- 0.0088 0.52 -- 0.012 0.51 -- 0.011 12 -- 0.0094
ND U 0.0088 ND U 0.012 ND U 0.011 0.0054 J 0.0094
ND U 0.0002 ND U 0.00022 ND U 0.0002 0.0029 -- 0.00022
ND U 0.011 ND U 0.016 ND U 0.015 ND U 0.012

0.00013 J 0.000092 ND U 0.00012 ND U 0.00012 0.0056 -- 9.8E-05
78 -- 0.12 78 -- 0.17 80 -- 0.16 85 -- 0.13
20 -- 0.034 20 -- 0.046 19 -- 0.044 1.3 -- 0.035

0.11 -- 0.0002 0.022 -- 0.00022 0.023 -- 0.0002 0.081 -- 0.00022
ND U 0.0002 ND U 0.00022 ND U 0.0002 0.0019 J 0.00022
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 4,900 ND U 3,400 ND U 9,200 ND R 51
ND U 2,600 ND U 1,800 ND U 4,900 ND R 27
ND U 16,000 ND U 11,000 ND U 45,000 ND R 250

77,000 -- 3,100 160,000 J 2,200 140,000 J 5,900 420 R 33
3,000 J 4,900 4,400 J 3,400 4,400 J 9,300 ND R 51
ND U 3,800 ND U 2,600 ND U 7,200 ND R 40

33,000 -- 3,100 64,000 J 2,200 66,000 J 5,900 140 R 33
ND U 1,400 ND U 980 ND U 2,700 ND R 15
ND U 7,600 ND U 5,300 ND U 22,000 ND R 120

400,000 -- 6,200 500,000 J 4,300 490,000 J 18,000 ND R 99
9,500 J 8,700 ND U 6,000 ND U 25,000 ND R 140
9,800 -- 2,600 ND U 1,800 9,100 J 4,900 ND R 27

5,000,000 -- 5,000 6,000,000 J 3,500 4,600,000 J 14,000 150 R 79
1,600,000 -- 2,000 1,600,000 -- 1,900 2,400,000 J 3,800 92 R 21

ND U 4,300 ND U 3,000 ND U 8,100 ND R 45
ND U 6,600 ND U 4,600 ND U 12,000 ND R 69
ND U 6,600 ND U 4,600 ND U 19,000 ND R 100
ND U 4,000 ND U 2,800 ND U 7,600 ND R 42
ND U 5,600 ND U 3,900 ND U 16,000 ND R 88
ND U 3,100 ND U 2,200 ND U 5,900 ND R 33
ND U 4,400 ND U 3,000 ND U 12,000 ND R 69

5,000,000 -- 2,200 5,100,000 J 1,500 8,000,000 J 4,200 320 R 23
ND U 5,400 ND U 3,800 ND U 10,000 ND R 57
ND U 3,100 ND U 2,200 ND U 6,000 ND R 33
ND U 4,000 ND U 2,800 ND U 11,000 ND R 63
ND U 15,000 ND U 7,100 ND U 29,000 ND R 160

360,000 -- 2,800 470,000 J 1,900 590,000 J 5,200 170 R 29
6,400,000 -- 2,200 5,000,000 J 1,600 9,700,000 J 4,200 210 R 24

41,000 -- 5,200 40,000 J 3,600 45,000 J 15,000 ND R 82
1,100,000 -- 2,800 1,400,000 J 1,900 1,800,000 J 5,200 610 R 29

ND U 7,400 ND U 5,100 ND U 21,000 ND R 120
ND UJ 5,600 ND U 5,100 ND U 4,200 ND R 23

5,600,000 -- 2,600 5,200,000 J 1,800 8,600,000 J 4,900 460 R 27
320,000 -- 2,800 430,000 J 1,900 520,000 J 5,200 230 R 29
57,000 -- 3,600 68,000 J 2,500 38,000 J 10,000 ND R 58

ND U 2,700 ND U 1,900 ND U 5,100 ND R 28
ND U 4,300 ND U 3,000 110,000 J 8,200 ND R 45
ND U 1,900 ND U 1,300 ND U 3,600 ND R 20

3,400,000 J 2,400 3,200,000 J 2,200 5,600,000 J 4,500 510 R 25
ND U 3,400 ND U 2,400 ND U 6,500 ND R 36
ND U 3,600 ND U 2,500 ND U 6,800 ND R 38
ND U 1,600 ND U 1,100 ND U 3,100 ND R 17

1,400,000 -- 4,600 1,800,000 J 2,100 2,300,000 J 8,700 840 R 48

KAFB-106V1 217.1 KAFB-106V1 217.1

10/15/2019 10/22/2019

REG

KAFB-106V1-217 KAFB-106V1-217KAFB-106V1-217KAFB-106V1-217

KAFB-106V1 217.1KAFB-106V1 217.1

7/5/20195/9/2019

REGREG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V1 217.1 KAFB-106V1 217.1

10/15/2019 10/22/2019

REG

KAFB-106V1-217 KAFB-106V1-217KAFB-106V1-217KAFB-106V1-217

KAFB-106V1 217.1KAFB-106V1 217.1

7/5/20195/9/2019

REGREG REG

170,000,000 -- 170,000 170,000,000 -- 160,000 160,000,000 -- 220,000 30,000 R 180
0.0026 -- 0.00023 0.0026 -- 2,200 0.0023 -- 0.00022 ND R 0.00024

12 -- 0.01 12 -- 0.0094 5.3 -- 0.0096 0.039 R 0.011
0.012 J 0.01 ND U 0.0094 ND U 0.0096 ND R 0.011

0.0032 -- 0.00023 0.0028 -- 2,200 0.00068 J 0.00022 ND R 0.00024
ND U 0.013 ND U 0.012 ND U 0.012 ND R 0.014

0.0054 -- 0.00011 0.0046 -- 9.8E-05 0.0015 -- 0.0001 0.0002 R 0.00011
85 -- 0.14 85 -- 0.13 80 -- 0.14 80 R 0.15
1.2 -- 0.039 1.4 -- 0.036 13 -- 0.037 20 R 0.041

0.087 -- 0.00023 0.086 -- 0.00022 0.072 -- 0.00022 ND R 0.00024
0.0022 -- 0.00023 0.0022 -- 0.00022 0.001 J 0.00022 ND R 0.00024
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 830 ND U 2,400 ND U 17,000 ND U 2,600
ND U 440 ND U 1,200 ND U 8,800 ND U 1,400
ND U 4,000 ND U 11,000 ND U 60,000 ND U 8,300

13,000 -- 540 38,000 -- 1,500 8,600 J 11,000 50,000 -- 1,600
330 J 840 2,000 J 2,400 ND U 17,000 18,000 -- 2,600
ND U 650 ND U 1,800 ND U 13,000 ND U 2,000

4,700 -- 540 12,000 -- 1,500 2,900 J 11,000 22,000 -- 1,600
ND U 240 ND U 680 ND U 4,800 ND U 740
ND U 2,000 ND U 5,600 ND U 29,000 ND U 4,000

27,000 -- 1,600 150,000 -- 4,600 290,000 -- 24,000 280,000 -- 3,300
ND U 2,200 ND U 6,300 ND U 33,000 ND U 4,600
ND U 450 ND U 1,300 ND U 8,900 ND U 1,400

420,000 -- 1,300 1,600,000 -- 3,700 3,900,000 -- 19,000 1,100,000 -- 2,700
180,000 -- 350 770,000 -- 990 1,200,000 -- 6,900 870,000 -- 1,100

ND U 730 ND U 2,100 ND U 14,000 ND U 2,200
ND U 1,100 ND U 3,200 ND U 22,000 ND U 3,500
ND U 1,700 ND U 4,800 ND U 25,000 ND U 3,500
ND U 680 ND U 1,900 ND U 14,000 ND U 2,100
ND U 1,400 ND U 4,100 ND U 21,000 ND U 3,000
ND U 530 ND U 1,500 ND U 10,000 ND U 1,600
ND U 1,100 ND U 3,200 ND U 17,000 ND U 2,300

530,000 -- 370 2,400,000 -- 1,100 4,200,000 -- 7,500 3,500,000 -- 1,200
ND U 930 ND U 2,600 ND U 18,000 ND U 2,900
ND U 540 ND U 1,500 ND U 11,000 ND U 1,700

3,200 -- 1,000 6,000 -- 2,900 ND U 15,000 2,400 J 2,100
ND U 2,600 ND U 7,400 ND U 39,000 ND U 8,100

46,000 -- 470 170,000 -- 1,300 350,000 -- 9,400 400,000 -- 1,400
610,000 -- 380 2,900,000 -- 1,100 5,200,000 -- 7,600 3,700,000 -- 1,200
11,000 -- 1,300 ND U 3,800 54,000 -- 20,000 27,000 -- 2,800

130,000 -- 470 480,000 -- 1,300 1,100,000 -- 9,400 1,200,000 -- 1,400
ND U 1,900 ND U 5,400 ND U 28,000 ND U 3,900
460 J 380 2,200 J 1,100 ND U 5,700 ND UJ 5,900

530,000 -- 450 2,800,000 -- 1,300 4,200,000 -- 8,900 7,200,000 J 1,400
37,000 -- 470 110,000 -- 1,300 310,000 -- 9,400 320,000 -- 1,400

ND U 940 ND U 2,600 ND U 14,000 100,000 -- 1,900
ND U 460 ND U 1,300 ND U 9,200 ND U 1,400
ND U 740 ND U 2,100 ND U 15,000 ND U 2,300
ND U 320 ND U 910 ND U 6,400 ND U 990

420,000 -- 410 2,000,000 -- 1,200 2,800,000 -- 8,200 5,400,000 -- 2,500
ND U 580 ND U 1,700 ND U 12,000 ND U 1,800
ND U 610 ND U 1,700 ND U 12,000 ND U 1,900
ND U 280 ND U 790 ND U 5,500 ND U 860

170,000 -- 790 590,000 -- 2,200 1,400,000 -- 24,000 1,500,000 -- 2,400

KAFB-106V1-217

KAFB-106V1-217

1/13/2020

REG

KAFB-106V1 252.1

KAFB-106V1-252

KAFB-106V1 217.1 KAFB-106V1 217

10/31/2019 11/5/2019

REG REG

KAFB-106V1-217 KAFB-106V1-217

4/10/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V1-217

KAFB-106V1-217

1/13/2020

REG

KAFB-106V1 252.1

KAFB-106V1-252

KAFB-106V1 217.1 KAFB-106V1 217

10/31/2019 11/5/2019

REG REG

KAFB-106V1-217 KAFB-106V1-217

4/10/2019

REG

20,000,000 -- 24,000 57,000,000 -- 130,000 140,000,000 -- 360,000 140,000,000 -- 360,000

0.000083 J 0.00024 0.00027 J 0.00023 0.00049 J 0.00019 0.0039 -- 0.00024

0.37 -- 0.01 0.88 -- 0.0099 1.3 -- 0.01 12 -- 0.011
ND U 0.01 ND U 0.0099 ND U 0.01 0.0081 J 0.011
ND U 0.00024 ND U 0.00023 ND U 0.00019 0.0058 -- 0.00024
ND U 0.014 ND U 0.013 ND U 0.013 ND U 0.014

0.00021 J 0.00011 0.00021 -- 0.0001 0.00025 -- 0.00011 0.007 -- 0.00011
79 -- 0.15 78 -- 0.14 79 -- 0.15 86 -- 0.15
20 -- 0.04 20 -- 0.038 18 -- 0.04 1.2 -- 0.04

0.0053 -- 0.00024 0.022 -- 0.00023 0.033 -- 0.00019 0.051 -- 0.00024
ND U 0.00024 0.000091 J 0.00023 0.000068 J 0.00019 0.006 -- 0.00024
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 5,200 ND U 3,600 ND U 9,500 ND U 9,500
ND U 2,800 ND U 1,900 ND U 5,000 ND U 5,000
ND U 17,000 ND U 11,000 ND U 46,000 ND U 46,000

58,000 -- 3,400 120,000 J 2,300 110,000 -- 6,100 43,000 -- 6,100
12,000 -- 5,200 18,000 J 3,600 22,000 -- 9,500 21,000 -- 9,500

ND U 4,100 ND U 2,800 ND U 7,400 ND U 7,400
26,000 -- 3,400 51,000 J 2,300 50,000 -- 6,100 22,000 -- 6,100

ND U 1,500 ND U 1,000 ND U 2,700 ND U 2,700
ND U 8,200 ND U 5,600 ND U 22,000 ND U 22,000

230,000 -- 6,700 280,000 J 4,600 300,000 -- 18,000 280,000 -- 18,000
28,000 -- 9,300 ND U 6,300 ND U 25,000 ND U 25,000
17,000 -- 2,800 ND U 1,900 ND U 5,100 ND U 5,100

1,000,000 -- 5,400 1,300,000 J 3,700 1,400,000 -- 15,000 1,200,000 -- 15,000
810,000 -- 2,200 800,000 -- 2,000 1,400,000 -- 3,900 1,300,000 -- 3,900

ND U 4,600 ND U 3,100 ND U 8,300 ND U 8,300
ND U 7,100 ND U 4,800 ND U 13,000 ND U 13,000
ND U 7,100 ND U 4,800 ND U 19,000 ND U 19,000
ND U 4,300 ND U 2,900 ND U 7,800 ND U 7,800
ND U 6,000 ND U 4,100 ND U 16,000 ND UJ 16,000
ND U 3,300 ND U 2,300 ND U 6,000 ND U 6,000
ND U 4,700 ND U 3,200 ND U 13,000 ND U 13,000

3,000,000 -- 2,400 3,400,000 J 1,600 4,900,000 -- 4,200 4,600,000 -- 4,200
ND U 5,800 ND U 3,900 ND U 10,000 ND U 10,000
ND U 3,400 ND U 2,300 ND U 6,100 ND U 6,100

3,900 J 4,300 4,600 J 2,900 5,100 J 12,000 ND U 12,000
ND U 16,000 ND U 7,400 ND U 30,000 ND U 30,000

360,000 -- 3,000 470,000 J 2,000 600,000 -- 5,400 450,000 -- 5,400
3,300,000 -- 2,400 3,800,000 J 1,600 5,000,000 -- 4,400 4,600,000 -- 4,400

22,000 -- 5,600 20,000 J 3,800 25,000 -- 15,000 13,000 J 15,000
1,100,000 -- 3,000 1,400,000 J 2,000 1,900,000 -- 5,400 1,300,000 -- 5,400

ND U 7,900 ND U 5,400 ND U 21,000 ND U 21,000
ND UJ 6,000 ND U 5,400 ND U 4,300 ND U 4,300

6,300,000 -- 2,800 5,700,000 J 1,900 10,000,000 -- 5,100 9,600,000 -- 5,100
300,000 -- 3,000 410,000 J 2,000 500,000 -- 5,400 340,000 -- 5,400
85,000 -- 3,900 69,000 J 2,600 ND U 11,000 ND U 11,000

ND U 2,900 ND U 2,000 ND U 5,300 ND U 5,300
ND U 4,600 ND U 3,100 120,000 -- 8,400 ND U 8,400
ND U 2,000 ND U 1,400 ND U 3,600 ND UJ 3,600

4,200,000 J 2,600 4,200,000 J 2,300 7,500,000 -- 4,600 6,900,000 -- 4,600
ND U 3,700 ND U 2,500 3,700 J 6,600 ND U 6,600
ND U 3,800 ND U 2,600 ND U 6,900 ND U 6,900
ND U 1,700 ND U 1,200 ND U 3,200 ND U 3,200

1,400,000 -- 5,000 1,800,000 J 2,200 2,400,000 -- 8,900 1,700,000 -- 8,900

REG REG

KAFB-106V1-252KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252.1

KAFB-106V1-252 KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252.1

10/15/2019 10/22/20197/5/20195/9/2019

REG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG REG

KAFB-106V1-252KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252.1

KAFB-106V1-252 KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252.1

10/15/2019 10/22/20197/5/20195/9/2019

REG REG

150,000,000 -- 190,000 150,000,000 -- 170,000 150,000,000 -- 220,000 160,000,000 -- 270,000
0.004 -- 0.00025 0.0038 -- 2,300 0.0028 -- 0.00023 0.0011 J 0.00023

8.2 -- 0.011 5.5 -- 0.0099 0.43 -- 0.0099 0.19 -- 0.0099
ND U 0.011 ND U 0.0099 ND U 0.0099 ND U 0.0099

0.0039 -- 0.00025 0.0021 -- 2,300 ND U 0.00023 ND U 0.00023
ND U 0.014 ND U 0.013 ND U 0.013 ND U 0.013

0.0037 -- 0.00011 0.0022 -- 0.0001 0.0002 J 0.0001 0.00018 J 0.0001
80 -- 0.15 80 -- 0.14 79 -- 0.14 78 -- 0.14
10 -- 0.042 13 -- 0.038 19 -- 0.038 20 -- 0.038

0.052 -- 0.00025 0.053 -- 0.00023 0.052 -- 0.00023 0.052 -- 0.00023
0.0056 -- 0.00025 0.0038 -- 0.00023 0.00035 J 0.00023 ND U 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 4,500 ND U 5,100 ND U 6,000 ND U 2,400
ND U 2,400 ND U 2,700 ND U 3,200 ND U 1,300
ND U 22,000 ND U 25,000 ND U 22,000 ND U 7,900

6,100 -- 2,900 41,000 -- 3,300 13,000 -- 3,800 68,000 -- 1,600
10,000 -- 4,500 24,000 -- 5,100 18,000 -- 6,000 23,000 -- 2,400

ND U 3,500 ND U 4,000 ND U 4,700 ND U 1,900
3,400 J 2,900 19,000 -- 3,300 7,800 -- 3,800 27,000 -- 1,600
ND U 1,300 ND U 1,500 ND U 1,700 ND U 700
ND U 10,000 ND U 12,000 ND U 10,000 ND U 3,800

230,000 -- 8,600 400,000 -- 9,800 320,000 -- 8,700 510,000 J 3,100
10,000 J 12,000 ND U 14,000 ND U 12,000 ND U 4,300
13,000 -- 2,400 ND U 2,700 ND U 3,200 ND U 1,300

1,100,000 -- 6,900 1,800,000 -- 7,900 1,500,000 -- 7,000 1,800,000 -- 2,500
880,000 -- 1,800 1,300,000 -- 2,100 1,200,000 -- 2,500 920,000 -- 1,000

ND U 3,900 ND U 4,500 ND U 5,200 ND U 2,100
ND U 6,000 ND U 6,900 ND U 8,100 ND U 3,300
ND U 9,100 ND U 10,000 ND U 9,200 ND U 3,300
ND U 3,700 ND U 4,200 ND U 4,900 ND U 2,000
ND U 7,700 ND U 8,800 ND U 7,800 ND U 2,800
ND U 2,800 ND U 3,200 ND U 3,800 ND U 1,600
ND U 6,000 ND U 6,900 ND U 6,100 ND U 2,200

3,100,000 -- 2,000 4,800,000 -- 2,300 4,200,000 -- 2,700 3,300,000 -- 1,100
ND U 5,000 ND U 5,700 ND U 6,700 ND U 2,700
ND U 2,900 ND U 3,300 ND U 3,900 ND U 1,600

3,700 J 5,500 14,000 -- 6,300 6,600 J 5,500 12,000 -- 2,000
ND U 14,000 ND U 16,000 ND U 14,000 ND U 7,600

160,000 -- 2,500 440,000 -- 2,900 330,000 -- 3,400 410,000 -- 1,400
3,900,000 -- 2,000 5,600,000 -- 2,300 4,000,000 -- 2,800 3,100,000 -- 1,100

17,000 -- 7,200 42,000 -- 8,200 22,000 -- 7,200 50,000 -- 2,600
410,000 -- 2,500 1,200,000 -- 2,900 910,000 -- 3,400 1,100,000 -- 1,400

ND U 10,000 ND U 12,000 ND U 10,000 ND U 3,700
ND U 2,000 ND U 2,300 ND U 2,000 ND UJ 5,600

5,400,000 -- 2,400 9,600,000 J 2,700 7,600,000 -- 3,200 8,100,000 J 1,300
96,000 -- 2,500 310,000 -- 2,900 230,000 -- 3,400 280,000 -- 1,400

ND U 5,000 ND U 5,700 ND U 5,000 110,000 -- 1,800
ND U 2,500 ND U 2,800 ND U 3,300 ND U 1,400
ND U 3,900 ND U 4,500 ND U 5,300 ND U 2,200
ND U 1,700 ND U 2,000 ND U 2,300 ND U 940

3,400,000 -- 2,200 6,500,000 -- 2,500 5,300,000 -- 3,000 6,400,000 -- 4,000
ND U 3,100 ND U 3,600 ND U 4,200 ND U 1,700
ND U 3,300 ND U 3,700 ND U 4,400 ND U 1,800
ND U 1,500 ND U 1,700 ND U 2,000 ND U 810

500,000 -- 4,200 1,500,000 -- 4,800 1,100,000 -- 8,500 1,400,000 -- 2,300

REG REG

KAFB-106V1-252

1/13/2020

REG

KAFB-106V1-252 KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252

10/31/2019 11/5/2019

KAFB-106V1-263

KAFB-106V1 262.6

KAFB-106V1-252

4/10/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG REG

KAFB-106V1-252

1/13/2020

REG

KAFB-106V1-252 KAFB-106V1-252

KAFB-106V1 252.1 KAFB-106V1 252

10/31/2019 11/5/2019

KAFB-106V1-263

KAFB-106V1 262.6

KAFB-106V1-252

4/10/2019

REG

96,000,000 -- 200,000 140,000,000 -- 180,000 100,000,000 -- 320,000 160,000,000 -- 350,000

0.00017 J 0.00021 0.000062 J 0.00024 ND U 0.00017 0.0054 -- 0.00023

0.2 -- 0.0093 0.17 -- 0.011 0.41 -- 0.0094 11 -- 0.01
ND U 0.0093 ND U 0.011 ND U 0.0094 0.013 J 0.01
ND U 0.00021 ND U 0.00024 ND U 0.00017 0.0065 -- 0.00023
ND U 0.012 ND U 0.014 ND U 0.012 ND U 0.013

0.00018 J 0.000097 0.000094 J 0.00011 0.00034 -- 0.000098 0.007 -- 0.00011
79 -- 0.13 78 -- 0.15 78 -- 0.13 88 -- 0.14
20 -- 0.036 20 -- 0.041 20 -- 0.036 1.4 -- 0.038

0.044 -- 0.00021 0.038 -- 0.00024 0.0017 J 0.00017 0.059 -- 0.00023
ND U 0.00021 ND U 0.00024 ND U 0.00017 0.0071 -- 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 5,000 ND U 3,400 ND U 9,200 ND U 10,000
ND U 2,600 ND U 1,800 ND U 4,900 ND U 5,600
ND U 16,000 ND U 11,000 ND U 45,000 ND U 51,000

52,000 -- 3,200 110,000 J 2,200 110,000 -- 5,900 80,000 -- 6,800
15,000 -- 5,000 24,000 J 3,400 25,000 -- 9,300 39,000 -- 11,000

ND U 3,900 ND U 2,700 ND U 7,200 ND U 8,300
20,000 -- 3,200 42,000 J 2,200 45,000 -- 5,900 36,000 -- 6,800

ND U 1,400 ND U 1,000 ND U 2,700 ND U 3,000
ND U 7,800 ND U 5,400 ND U 22,000 ND U 25,000

430,000 -- 6,400 540,000 J 4,400 580,000 -- 18,000 890,000 -- 20,000
31,000 -- 8,900 ND U 6,100 39,000 -- 25,000 37,000 J 28,000
21,000 -- 2,700 ND U 1,800 ND U 4,900 ND U 5,600

1,800,000 -- 5,200 2,200,000 J 3,600 2,100,000 -- 14,000 3,200,000 -- 16,000
840,000 -- 2,100 780,000 J 1,900 1,100,000 -- 3,800 2,000,000 -- 4,400

ND U 4,400 ND U 3,000 ND U 8,100 ND U 9,200
ND U 6,800 ND U 4,600 ND U 12,000 ND U 14,000
ND U 6,800 ND U 4,700 ND U 19,000 ND U 21,000
ND U 4,100 ND U 2,800 ND U 7,600 ND U 8,700
ND U 5,800 ND U 4,000 ND U 16,000 ND UJ 18,000
ND U 3,200 ND U 2,200 ND U 5,900 ND U 6,700
ND U 4,500 ND U 3,100 ND U 12,000 ND U 14,000

2,900,000 -- 2,200 3,400,000 J 1,500 4,100,000 -- 4,200 6,600,000 -- 4,800
ND U 5,600 ND U 3,800 ND U 10,000 ND U 12,000
ND U 3,200 ND U 2,200 ND U 6,000 ND U 6,800

12,000 -- 4,100 16,000 J 2,800 20,000 -- 11,000 14,000 J 13,000
ND U 16,000 ND U 7,200 ND U 29,000 ND U 33,000

320,000 -- 2,800 460,000 J 2,000 470,000 -- 5,200 690,000 -- 6,000
2,800,000 -- 2,300 3,300,000 J 1,600 3,700,000 -- 4,200 6,000,000 -- 4,900

48,000 -- 5,400 51,000 J 3,700 56,000 -- 15,000 55,000 -- 17,000
860,000 -- 2,800 1,200,000 J 2,000 1,300,000 -- 5,200 1,800,000 -- 6,000

ND U 7,600 ND U 5,200 8,300 J 21,000 ND U 24,000
ND UJ 5,700 ND U 5,200 ND U 4,200 ND U 4,800

7,000,000 -- 2,700 6,100,000 J 1,800 9,000,000 -- 4,900 15,000,000 -- 5,600
220,000 -- 2,800 330,000 J 2,000 330,000 -- 5,200 430,000 -- 6,000
88,000 -- 3,800 72,000 J 2,600 22,000 -- 10,000 ND U 12,000

ND U 2,800 ND U 1,900 ND U 5,100 ND U 5,900
ND U 4,400 ND U 3,000 34,000 -- 8,200 ND U 9,400
ND U 1,900 ND U 1,300 ND U 3,600 ND UJ 4,100

4,700,000 J 2,500 5,500,000 J 2,300 6,700,000 -- 4,500 12,000,000 -- 5,200
ND U 3,500 ND U 2,400 ND U 6,500 ND U 7,400
ND U 3,700 ND U 2,500 ND U 6,800 ND U 7,800
ND U 1,700 ND U 1,200 ND U 3,100 ND U 3,500

1,100,000 -- 4,700 1,500,000 J 2,200 1,600,000 -- 8,700 2,200,000 -- 10,000

REG REG

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1 262.6KAFB-106V1 262.6 KAFB-106V1 262.6

10/15/2019 10/22/2019

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1 262.6

5/9/2019 7/5/2019

REGREG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG REG

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1 262.6KAFB-106V1 262.6 KAFB-106V1 262.6

10/15/2019 10/22/2019

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1 262.6

5/9/2019 7/5/2019

REGREG

160,000,000 -- 180,000 150,000,000 -- 160,000 150,000,000 -- 160,000 150,000,000 -- 240,000
0.0058 -- 0.00024 0.0046 -- 2,200 0.0036 -- 0.00022 0.0022 J 0.00025

8 -- 0.01 5.4 -- 0.0096 1.4 -- 0.0096 0.39 -- 0.011
0.011 J 0.01 ND U 0.0096 ND U 0.0096 ND U 0.011

0.0046 -- 0.00024 0.0023 -- 2,200 0.0002 J 0.00022 ND U 0.00025
ND U 0.014 ND U 0.012 ND U 0.012 ND U 0.014

0.0039 -- 0.00011 0.0021 -- 0.0001 0.0003 -- 0.0001 0.00013 J 0.00012
80 -- 0.15 80 -- 0.14 79 -- 0.14 78 -- 0.16
10 -- 0.04 13 -- 0.037 18 -- 0.037 20 -- 0.043

0.064 -- 0.00024 0.059 -- 0.00022 0.056 -- 0.00022 0.06 -- 0.00025
0.0066 -- 0.00024 0.0042 -- 0.00022 0.0011 J 0.00022 0.00015 J 0.00025
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 3,900 ND U 4,900 ND U 10,000 ND U 2,200
ND U 2,100 ND U 2,600 ND U 5,400 ND U 1,200
ND U 19,000 ND U 24,000 ND U 37,000 ND U 7,200

5,700 -- 2,500 57,000 -- 3,100 34,000 -- 6,600 23,000 J 1,400
7,900 -- 3,900 32,000 -- 4,900 20,000 -- 10,000 20,000 J 2,200
ND U 3,100 ND U 3,800 ND U 8,000 ND U 1,700

2,800 J 2,500 25,000 -- 3,100 16,000 -- 6,600 12,000 J 1,400
ND U 1,100 ND U 1,400 ND U 3,000 ND U 640
ND U 9,200 ND U 12,000 ND U 18,000 ND U 3,500

340,000 -- 7,500 680,000 J 9,400 540,000 -- 15,000 610,000 J 2,900
14,000 -- 10,000 ND U 13,000 ND U 20,000 ND U 4,000
12,000 -- 2,100 ND U 2,600 ND U 5,500 ND U 1,200

1,400,000 -- 6,000 2,800,000 -- 7,600 2,400,000 -- 12,000 3,500,000 J 2,300
630,000 -- 1,600 1,400,000 -- 2,000 1,100,000 -- 4,300 2,100,000 J 930

ND U 3,400 ND U 4,300 ND U 9,000 ND U 1,900
ND U 5,300 ND U 6,600 ND U 14,000 ND U 3,000
ND U 7,900 ND U 9,900 ND U 16,000 ND U 3,000
ND U 3,200 ND U 4,000 ND U 8,400 ND U 1,800
ND U 6,700 ND U 8,400 ND U 13,000 ND U 2,600
ND U 2,500 ND U 3,100 ND U 6,500 ND U 1,400
ND U 5,300 ND U 6,600 ND U 10,000 ND U 2,000

2,200,000 -- 1,800 4,900,000 -- 2,200 3,800,000 -- 4,600 7,000,000 J 1,000
ND U 4,300 ND U 5,400 ND U 11,000 ND U 2,500
ND U 2,500 ND U 3,200 ND U 6,600 ND U 1,400

7,400 -- 4,800 15,000 -- 6,000 19,000 -- 9,500 41,000 J 1,800
ND U 12,000 ND U 15,000 ND U 24,000 ND U 7,000

91,000 -- 2,200 480,000 -- 2,800 350,000 -- 5,800 280,000 J 1,300
2,400,000 -- 1,800 5,200,000 -- 2,200 3,800,000 -- 4,700 8,300,000 J 1,000

28,000 -- 6,300 ND U 7,800 50,000 -- 12,000 260,000 J 2,400
210,000 -- 2,200 1,200,000 -- 2,800 910,000 -- 5,800 710,000 J 1,300

ND U 8,800 ND U 11,000 ND U 17,000 ND U 3,400
ND U 1,800 ND U 2,200 ND U 3,500 ND UJ 5,100

3,900,000 -- 2,100 11,000,000 J 2,600 7,300,000 -- 5,500 7,200,000 J 1,200
48,000 -- 2,200 300,000 -- 2,800 230,000 -- 5,800 180,000 J 1,300

ND U 4,400 ND U 5,500 ND U 8,600 33,000 J 1,700
ND U 2,200 ND U 2,700 ND U 5,700 ND U 1,200
ND U 3,400 ND U 4,300 ND U 9,100 ND U 2,000
ND U 1,500 ND U 1,900 ND U 4,000 ND U 860

2,500,000 -- 1,900 7,800,000 -- 2,400 5,600,000 -- 5,000 5,100,000 -- 2,200
ND U 2,700 ND U 3,400 ND U 7,200 ND U 1,600
ND U 2,900 ND U 3,600 ND U 7,500 ND U 1,600
ND U 1,300 ND U 1,600 ND U 3,400 ND U 740

260,000 -- 3,700 1,500,000 -- 4,600 1,100,000 -- 14,000 890,000 J 2,100

REG REG

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1-263

1/13/2020

REG

KAFB-106V1 262.6 KAFB-106V1 263

10/31/2019 11/5/2019

KAFB-106V1-263

KAFB-106V2 102.2

KAFB-106V2-102

4/11/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG REG

KAFB-106V1-263 KAFB-106V1-263

KAFB-106V1-263

1/13/2020

REG

KAFB-106V1 262.6 KAFB-106V1 263

10/31/2019 11/5/2019

KAFB-106V1-263

KAFB-106V2 102.2

KAFB-106V2-102

4/11/2019

REG

110,000,000 -- 220,000 160,000,000 -- 170,000 110,000,000 -- 330,000 370,000,000 -- 320,000

0.00064 J 0.00037 0.00031 J 0.00023 0.00053 J 0.00017 0.0095 -- 0.00021

0.24 -- 0.016 0.2 -- 0.01 0.34 -- 0.0096 13 -- 0.0093
ND U 0.016 ND U 0.01 ND U 0.0096 ND U 0.0093
ND U 0.00037 ND U 0.00023 0.0002 J 0.00017 0.0029 -- 0.00021
ND U 0.021 ND U 0.013 ND U 0.012 ND U 0.012
ND U 0.00017 0.00012 J 0.00011 0.00028 -- 0.0001 0.021 -- 9.7E-05
78 -- 0.23 78 -- 0.14 79 -- 0.14 84 -- 0.13
20 -- 0.063 20 -- 0.039 20 -- 0.037 1.2 -- 0.036

0.052 -- 0.00037 0.05 -- 0.00023 0.0058 -- 0.00017 0.21 -- 0.00021
ND U 0.00037 ND U 0.00023 0.0003 J 0.00017 0.0015 J 0.00021
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 4,900 ND U 3,800 ND U 12,000 ND U 7,000
ND U 2,600 ND U 2,000 ND U 6,100 ND U 3,700
ND U 16,000 ND U 12,000 ND U 56,000 ND U 34,000

64,000 -- 3,200 150,000 J 2,400 170,000 J 7,400 54,000 J 4,500
15,000 -- 5,000 24,000 J 3,800 37,000 J 12,000 25,000 J 7,000

ND U 3,900 ND U 2,900 ND U 9,000 ND U 5,500
29,000 -- 3,200 57,000 J 2,400 68,000 J 7,400 27,000 J 4,500

ND U 1,400 ND U 1,100 ND U 3,300 ND U 2,000
ND U 7,700 ND U 5,900 ND U 27,000 ND U 16,000

630,000 -- 6,300 880,000 J 4,800 1,200,000 J 22,000 930,000 J 13,000
16,000 J 8,800 ND U 6,700 ND U 31,000 ND U 19,000
26,000 -- 2,600 ND U 2,000 32,000 J 6,200 ND U 3,700

4,200,000 -- 5,100 5,900,000 J 3,900 6,400,000 J 18,000 5,400,000 J 11,000
1,800,000 -- 2,100 1,800,000 -- 2,100 3,200,000 J 4,800 2,900,000 J 2,900

ND U 4,300 ND U 3,300 ND U 10,000 ND U 6,100
ND U 6,700 ND U 5,100 ND U 16,000 ND U 9,400
ND U 6,700 ND U 5,100 ND U 23,000 ND U 14,000
ND U 4,000 ND U 3,100 ND U 9,500 ND U 5,800
ND U 5,700 ND U 4,300 ND U 20,000 ND UJ 12,000
ND U 3,100 ND U 2,400 ND U 7,400 ND U 4,500
ND U 4,400 ND U 3,400 ND U 16,000 ND U 9,400

6,000,000 -- 2,200 6,100,000 J 1,700 10,000,000 J 5,200 8,800,000 J 3,100
ND U 5,500 ND U 4,200 ND U 13,000 ND U 7,800
ND U 3,200 ND U 2,400 ND U 7,400 ND U 4,500

49,000 -- 4,000 67,000 J 3,100 62,000 J 14,000 27,000 J 8,600
ND U 15,000 ND U 7,800 ND U 36,000 ND U 22,000

330,000 -- 2,800 440,000 J 2,100 630,000 J 6,500 420,000 J 4,000
6,700,000 -- 2,300 5,600,000 J 1,700 10,000,000 J 5,300 9,300,000 J 3,200
300,000 -- 5,300 340,000 J 4,000 400,000 J 18,000 240,000 J 11,000
820,000 -- 2,800 1,100,000 J 2,100 1,600,000 J 6,500 1,000,000 J 4,000

ND U 7,500 ND U 5,700 ND U 26,000 ND U 16,000
ND UJ 5,700 ND U 5,700 ND U 5,300 ND U 3,200

6,600,000 -- 2,600 6,200,000 J 2,000 12,000,000 J 6,200 9,900,000 J 3,700
230,000 -- 2,800 330,000 J 2,100 450,000 J 6,500 270,000 J 4,000
20,000 -- 3,700 27,000 J 2,800 30,000 J 13,000 26,000 J 7,900

ND U 2,700 ND U 2,100 ND U 6,400 ND U 3,900
ND U 4,400 ND U 3,300 83,000 J 10,000 ND U 6,200
ND U 1,900 ND U 1,400 ND U 4,400 ND UJ 2,700

4,400,000 J 2,400 4,500,000 J 2,400 8,700,000 J 5,700 7,500,000 J 3,400
ND U 3,500 ND U 2,600 4,300 J 8,100 ND U 4,900
ND U 3,600 ND U 2,800 ND U 8,500 ND U 5,100
ND U 1,600 ND U 1,200 ND U 3,800 ND U 2,300

1,000,000 -- 4,700 1,400,000 J 2,400 2,000,000 J 11,000 1,300,000 J 6,600

KAFB-106V2-102 KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102.2

10/15/2019

REG REG

10/22/2019

KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102.2

KAFB-106V2-102

7/5/20195/9/2019

REG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-102 KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102.2

10/15/2019

REG REG

10/22/2019

KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102.2

KAFB-106V2-102

7/5/20195/9/2019

REG REG

210,000,000 -- 180,000 200,000,000 -- 180,000 170,000,000 -- 200,000 210,000,000 -- 400,000
0.0056 -- 0.00024 0.004 -- 2,400 0.0035 -- 0.00028 0.0034 -- 0.00027

11 -- 0.01 11 -- 0.01 10 -- 0.012 6.5 -- 0.012
ND U 0.01 ND U 0.01 ND U 0.012 ND U 0.012

0.0022 -- 0.00024 0.0024 -- 2,400 0.0021 J 0.00028 0.0013 J 0.00027
ND U 0.013 ND U 0.013 ND U 0.016 ND U 0.015

0.018 -- 0.00011 0.021 -- 0.00011 0.015 -- 0.00012 0.007 -- 0.00012
82 -- 0.14 82 -- 0.15 81 -- 0.17 78 -- 0.16
4.3 -- 0.04 4.6 -- 0.04 5.9 -- 0.046 13 -- 0.045

0.15 -- 0.00024 0.096 -- 0.00024 0.099 -- 0.00028 0.082 -- 0.00027
0.0012 J 0.00024 0.0014 J 0.00024 0.0011 J 0.00028 0.001 J 0.00027
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 8,900 ND U 9,600 ND U 15,000 ND U 2,200
ND U 4,700 ND U 5,100 ND U 7,900 ND U 1,200
ND U 43,000 ND U 47,000 ND U 54,000 ND U 7,200

6,900 J 5,700 79,000 -- 6,200 25,000 -- 9,600 6,500 -- 1,400
12,000 J 8,900 32,000 -- 9,700 17,000 J 15,000 9,700 -- 2,200

ND U 7,000 ND U 7,600 ND U 12,000 ND U 1,700
3,300 J 5,700 36,000 -- 6,200 ND U 9,600 3,900 -- 1,400
ND U 2,600 ND U 2,800 ND U 4,300 ND U 640
ND U 21,000 ND U 23,000 ND U 26,000 ND U 3,500

810,000 -- 17,000 1,200,000 J 18,000 790,000 -- 22,000 270,000 -- 2,800
ND U 24,000 ND U 26,000 ND U 30,000 ND U 4,000

18,000 -- 4,700 ND U 5,200 ND U 8,000 ND U 1,200
5,400,000 -- 14,000 8,100,000 -- 15,000 5,400,000 -- 17,000 1,500,000 -- 2,300
2,200,000 -- 3,700 3,200,000 -- 4,000 2,000,000 -- 6,300 1,800,000 -- 920

ND U 7,800 ND U 8,400 ND U 13,000 ND U 1,900
ND U 12,000 ND U 13,000 ND U 20,000 ND U 3,000
ND U 18,000 ND U 20,000 ND U 23,000 ND U 3,000
ND U 7,300 ND U 7,900 ND U 12,000 ND U 1,800
ND U 15,000 ND U 17,000 ND U 19,000 ND U 2,500
ND U 5,600 ND U 6,200 ND U 9,600 ND U 1,400
ND U 12,000 ND U 13,000 ND U 15,000 ND U 2,000

6,600,000 -- 4,000 10,000,000 -- 4,300 6,100,000 -- 6,700 5,600,000 J 1,000
ND U 9,900 ND U 11,000 ND U 17,000 ND U 2,500
ND U 5,700 ND U 6,200 ND U 9,700 ND U 1,400

24,000 -- 11,000 80,000 -- 12,000 55,000 -- 14,000 11,000 -- 1,800
ND U 28,000 ND U 30,000 ND U 35,000 ND U 7,000

120,000 -- 5,000 520,000 -- 5,500 230,000 -- 8,500 390,000 -- 1,200
8,600,000 -- 4,100 13,000,000 -- 4,400 7,600,000 -- 6,900 7,100,000 J 1,000
220,000 -- 14,000 510,000 -- 15,000 320,000 -- 18,000 65,000 -- 2,400
270,000 -- 5,000 1,300,000 -- 5,500 520,000 -- 8,500 970,000 -- 1,200

ND U 20,000 ND U 22,000 ND U 26,000 ND U 3,400
ND U 4,000 ND U 4,400 ND U 5,100 ND UJ 5,000

5,800,000 -- 4,700 11,000,000 -- 5,200 5,500,000 -- 8,000 5,100,000 J 1,200
65,000 -- 5,000 340,000 -- 5,500 130,000 -- 8,500 230,000 -- 1,200
20,000 -- 10,000 18,000 -- 11,000 ND U 13,000 30,000 -- 1,700

ND U 4,900 ND U 5,400 ND U 8,300 ND U 1,200
ND U 7,800 ND U 8,500 ND U 13,000 ND U 2,000
ND U 3,400 ND U 3,700 ND U 5,800 ND U 850

3,700,000 -- 4,400 7,800,000 -- 4,700 4,100,000 -- 7,400 3,300,000 -- 1,100
ND U 6,200 ND U 6,800 ND U 10,000 ND U 1,600
ND U 6,500 ND U 7,100 ND U 11,000 ND U 1,600
ND U 3,000 ND U 3,200 ND U 5,000 ND U 740

340,000 -- 8,400 1,600,000 -- 9,100 660,000 -- 21,000 1,200,000 -- 2,100

REG

KAFB-106V2-102 KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102

10/31/2019 11/5/2019

REG REG

KAFB-106V2-117

KAFB-106V2 117.1

KAFB-106V2-102

KAFB-106V2-102

1/13/2020 4/11/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

REG

KAFB-106V2-102 KAFB-106V2-102

KAFB-106V2 102.2 KAFB-106V2 102

10/31/2019 11/5/2019

REG REG

KAFB-106V2-117

KAFB-106V2 117.1

KAFB-106V2-102

KAFB-106V2-102

1/13/2020 4/11/2019

REG

140,000,000 -- 250,000 220,000,000 -- 170,000 200,000,000 -- 320,000 180,000,000 -- 320,000

0.0034 -- 0.00021 0.0035 -- 0.00023 0.0022 -- 0.00017 0.0093 -- 0.00021

4 -- 0.0093 3.4 -- 0.01 1.5 -- 0.0094 13 -- 0.0093
ND U 0.0093 ND U 0.01 ND U 0.0094 ND U 0.0093

0.00074 J 0.00021 0.00059 J 0.00023 0.00018 J 0.00017 0.0028 -- 0.00021
ND U 0.012 ND U 0.013 ND U 0.012 ND U 0.012

0.0039 -- 0.000096 0.0036 -- 0.0001 0.0012 -- 0.000098 0.02 -- 9.6E-05
77 -- 0.13 77 -- 0.14 78 -- 0.13 84 -- 0.13
17 -- 0.036 17 -- 0.039 19 -- 0.036 1.3 -- 0.036

0.083 -- 0.00021 0.088 -- 0.00023 0.094 -- 0.00017 0.21 -- 0.00021
0.00085 J 0.00021 0.00077 J 0.00023 0.00021 J 0.00017 0.0014 J 0.00021

Kirtland AFB BFF
Quarterly Bioventing Status Report
SWMUs ST-106/SS-111 Page 32 of 55

June 2020



Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,200 ND U 9,200 ND U 8,200 ND U 3,600
ND U 1,200 ND U 4,800 ND U 4,300 ND U 1,900
ND U 7,200 ND U 30,000 ND U 26,000 ND U 11,000

5,600 -- 1,400 140,000 -- 5,900 130,000 -- 5,300 240,000 J 2,300
8,800 -- 2,200 9,900 J 9,200 8,900 J 8,200 17,000 J 3,600
ND U 1,800 ND U 7,200 ND U 6,400 ND U 2,800

3,400 -- 1,400 60,000 -- 5,900 61,000 -- 5,300 90,000 J 2,300
ND U 650 ND U 2,600 ND U 2,400 ND U 1,000
ND U 3,500 ND U 14,000 ND U 13,000 ND U 5,600

260,000 -- 2,900 350,000 -- 12,000 340,000 -- 10,000 710,000 J 4,600
ND U 4,000 ND U 16,000 ND U 15,000 ND U 6,300
ND U 1,200 14,000 -- 4,900 15,000 -- 4,400 ND U 1,900

1,400,000 -- 2,300 2,200,000 -- 9,500 2,100,000 -- 8,500 4,000,000 J 3,700
1,700,000 -- 930 2,100,000 -- 3,800 2,000,000 -- 3,400 2,300,000 J 2,000

ND U 2,000 ND U 8,000 ND U 7,200 ND U 3,100
ND U 3,000 ND U 12,000 ND U 11,000 ND U 4,800
ND U 3,000 ND U 12,000 ND U 11,000 1,700 J 4,800
ND U 1,800 ND U 7,600 ND U 6,700 ND U 2,900
ND U 2,600 ND U 10,000 ND U 9,400 ND U 4,100
ND U 1,400 ND U 5,800 ND U 5,200 ND U 2,300
ND U 2,000 ND U 8,300 ND U 7,400 ND U 3,200

5,400,000 J 1,000 6,100,000 -- 4,100 6,100,000 -- 3,700 6,000,000 J 1,600
ND U 2,500 ND U 10,000 ND U 9,100 ND U 3,900
ND U 1,400 ND U 5,900 ND U 5,300 ND U 2,300

9,600 -- 1,800 11,000 J 7,500 11,000 J 6,700 8,200 J 2,900
ND U 7,000 ND U 29,000 ND U 26,000 ND U 7,400

330,000 -- 1,300 350,000 -- 5,200 320,000 -- 4,600 430,000 J 2,000
7,000,000 J 1,000 7,700,000 -- 4,200 7,700,000 -- 3,800 5,500,000 J 1,600

62,000 -- 2,400 75,000 -- 9,800 70,000 -- 8,800 90,000 J 3,800
870,000 -- 1,300 1,200,000 -- 5,200 1,000,000 -- 4,600 1,200,000 J 2,000

ND U 3,400 ND U 14,000 ND U 12,000 ND U 5,400
ND UJ 5,100 ND UJ 6,300 ND UJ 5,600 ND U 5,400

4,900,000 J 1,200 5,900,000 -- 4,900 5,700,000 -- 4,400 6,000,000 J 1,900
210,000 -- 1,300 390,000 -- 5,200 340,000 -- 4,600 380,000 J 2,000
32,000 -- 1,700 21,000 -- 6,900 20,000 -- 6,100 29,000 J 2,600

ND U 1,200 ND U 5,100 ND U 4,600 ND U 2,000
ND U 2,000 ND U 8,100 ND U 7,300 ND U 3,100
ND U 860 ND U 3,500 ND U 3,200 ND U 1,400

3,000,000 -- 1,100 3,900,000 J 4,500 3,800,000 J 4,000 5,200,000 J 2,300
ND U 1,600 ND U 6,400 ND U 5,800 ND U 2,500
ND U 1,600 ND U 6,700 ND U 6,000 ND U 2,600
ND U 750 ND U 3,100 ND U 2,700 ND U 1,200

1,100,000 -- 2,100 1,600,000 -- 8,700 1,400,000 -- 7,800 1,600,000 J 2,200

KAFB-106V2-117 KAFB-106V2-117KAFB-106V2-117 KAFB-106V2-117

KAFB-106V2 117.1 DUP KAFB-106V2 117.1 DUPKAFB-106V2 117.1 KAFB-106V2 117.1

5/9/2019 7/5/20194/11/2019 5/9/2019

Field Duplicate Field DuplicateREG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-117 KAFB-106V2-117KAFB-106V2-117 KAFB-106V2-117

KAFB-106V2 117.1 DUP KAFB-106V2 117.1 DUPKAFB-106V2 117.1 KAFB-106V2 117.1

5/9/2019 7/5/20194/11/2019 5/9/2019

Field Duplicate Field DuplicateREG REG

170,000,000 -- 320,000 210,000,000 -- 200,000 210,000,000 -- 180,000 220,000,000 -- 280,000

0.0091 -- 0.00021 0.0069 -- 0.00026 0.0067 -- 0.00024 0.0062 -- 2,300

13 -- 0.0094 9.7 -- 0.012 9.6 -- 0.01 11 -- 0.0099
ND U 0.0094 ND U 0.012 ND U 0.01 ND U 0.0099

0.0028 -- 0.00021 0.0021 J 0.00026 0.002 J 0.00024 0.0026 -- 2,300
ND U 0.012 ND U 0.015 ND U 0.013 ND U 0.013
0.02 -- 9.8E-05 0.017 -- 0.00012 0.016 -- 0.00011 0.021 -- 0.0001
83 -- 0.13 83 -- 0.16 83 -- 0.14 82 -- 0.14
1.2 -- 0.036 5.1 -- 0.044 5.1 -- 0.04 4.2 -- 0.038

0.22 -- 0.00021 0.21 -- 0.00026 0.2 -- 0.00024 0.2 -- 0.00023
0.0014 J 0.00021 0.0011 J 0.00026 0.0011 J 0.00024 0.0016 J 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 3,600 ND U 8,800 ND U 9,000 ND U 11,000
ND U 1,900 ND U 4,600 ND U 4,800 ND U 5,600
ND U 11,000 ND U 42,000 ND U 44,000 ND U 51,000

240,000 J 2,300 150,000 J 5,600 160,000 J 5,800 69,000 -- 6,800
16,000 J 3,600 19,000 J 8,800 19,000 J 9,000 21,000 -- 11,000

ND U 2,800 ND U 6,900 ND U 7,100 ND U 8,300
86,000 J 2,300 60,000 J 5,600 66,000 J 5,800 33,000 -- 6,800

ND U 1,000 ND U 2,500 ND U 2,600 ND U 3,100
ND U 5,600 ND U 21,000 ND U 21,000 ND U 25,000

730,000 J 4,600 800,000 J 17,000 780,000 J 17,000 880,000 -- 20,000
ND U 6,300 ND U 23,000 ND U 24,000 ND U 28,000
ND U 1,900 10,000 J 4,700 18,000 J 4,800 ND U 5,700

4,100,000 J 3,700 3,800,000 J 14,000 3,700,000 J 14,000 4,200,000 -- 16,000
2,200,000 -- 2,000 3,600,000 J 3,700 3,700,000 J 3,800 3,900,000 -- 4,400

ND U 3,100 ND U 7,700 ND U 7,900 ND U 9,300
ND U 4,800 ND U 12,000 ND U 12,000 ND U 14,000

1,700 J 4,800 ND U 18,000 ND U 18,000 ND U 22,000
ND U 2,900 ND U 7,200 ND U 7,400 ND U 8,700
ND U 4,100 ND U 15,000 ND U 16,000 ND UJ 18,000
ND U 2,300 ND U 5,600 ND U 5,700 ND U 6,800
ND U 3,200 ND U 12,000 ND U 12,000 ND U 14,000

6,000,000 J 1,600 9,900,000 J 3,900 10,000,000 J 4,000 11,000,000 -- 4,800
ND U 3,900 ND U 9,800 ND U 10,000 ND U 12,000
ND U 2,300 ND U 5,700 ND U 5,800 ND U 6,800

8,900 J 2,900 3,400 J 11,000 ND U 11,000 ND U 13,000
ND U 7,400 ND U 28,000 ND U 28,000 ND U 33,000

440,000 J 2,000 540,000 J 5,000 530,000 J 5,100 450,000 -- 6,000
5,900,000 J 1,600 12,000,000 J 4,000 12,000,000 J 4,100 12,000,000 -- 4,900

95,000 J 3,800 61,000 J 14,000 51,000 J 14,000 72,000 -- 17,000
1,200,000 J 2,000 1,500,000 J 5,000 1,400,000 J 5,100 1,200,000 -- 6,000

ND U 5,400 ND U 20,000 ND U 20,000 ND U 24,000
ND U 5,400 ND U 4,000 ND U 4,100 ND U 4,800

6,200,000 J 1,900 9,800,000 J 4,700 9,900,000 J 4,800 11,000,000 -- 5,700
370,000 J 2,000 410,000 J 5,000 400,000 J 5,100 320,000 -- 6,000
29,000 J 2,600 29,000 J 9,900 26,000 J 10,000 30,000 -- 12,000

ND U 2,000 ND U 4,900 ND U 5,000 ND U 5,900
ND U 3,100 64,000 J 7,800 38,000 J 8,000 ND U 9,400
ND U 1,400 ND U 3,400 ND U 3,500 ND UJ 4,100

4,200,000 J 2,300 7,000,000 J 4,300 7,100,000 J 4,400 7,500,000 -- 5,200
ND U 2,500 ND U 6,200 ND U 6,300 ND U 7,400
ND U 2,600 ND U 6,400 ND U 6,600 ND U 7,800
ND U 1,200 ND U 2,900 ND U 3,000 ND U 3,500

1,500,000 J 2,200 1,900,000 J 8,300 1,800,000 J 8,500 1,500,000 -- 10,000

KAFB-106V2-117

KAFB-106V2 117.1

10/15/2019

REG

KAFB-106V2-117

KAFB-106V2  117.1

10/22/2019

REG

KAFB-106V2-117

KAFB-106V2 117.1 DUP

10/15/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117.1 DUP

7/5/2019

Field Duplicate

Kirtland AFB BFF
Quarterly Bioventing Status Report
SWMUs ST-106/SS-111 Page 35 of 55

June 2020



Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-117

KAFB-106V2 117.1

10/15/2019

REG

KAFB-106V2-117

KAFB-106V2  117.1

10/22/2019

REG

KAFB-106V2-117

KAFB-106V2 117.1 DUP

10/15/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117.1 DUP

7/5/2019

Field Duplicate

210,000,000 -- 28,000 240,000,000 -- 310,000 260,000,000 -- 320,000 230,000,000 -- 450,000
0.006 -- 2,300 0.006 -- 0.00021 0.0062 -- 0.00022 0.0046 -- 0.0003

11 -- 0.0099 11 -- 0.0092 11 -- 0.0094 7.9 -- 0.013
ND U 0.0099 ND U 0.0092 ND U 0.0094 ND U 0.013

0.0025 -- 2,300 0.0024 -- 0.00021 0.0025 -- 0.00022 0.0016 J 0.0003
ND U 0.013 ND U 0.012 ND U 0.012 ND U 0.017
0.02 -- 0.0001 0.017 -- 0.000096 0.018 -- 0.000098 0.0087 -- 0.00014
82 -- 0.14 81 -- 0.13 81 -- 0.13 78 -- 0.19
4.3 -- 0.038 4.8 -- 0.035 4.9 -- 0.036 11 -- 0.051

0.18 -- 0.00023 0.2 -- 0.00021 0.23 -- 0.00022 0.15 -- 0.0003
0.0015 J 0.00023 0.0015 J 0.00021 0.0015 J 0.00022 0.0012 J 0.0003
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 11,000 ND U 8,700 ND U 8,800 ND U 11,000
ND U 5,600 ND U 4,600 ND U 4,600 ND U 5,700
ND U 51,000 ND U 42,000 ND U 42,000 ND U 52,000

59,000 -- 6,800 12,000 -- 5,600 12,000 -- 5,600 72,000 -- 6,900
19,000 -- 11,000 9,000 J 8,800 11,000 J 8,800 21,000 -- 11,000

ND U 8,300 ND U 6,800 ND U 6,900 ND U 8,500
29,000 -- 6,800 6,400 J 5,600 7,000 J 5,600 36,000 -- 6,900

ND U 3,100 ND U 2,500 ND U 2,500 ND U 3,100
ND U 25,000 ND U 20,000 ND U 21,000 ND U 25,000

820,000 -- 20,000 720,000 -- 17,000 960,000 -- 17,000 780,000 -- 21,000
ND U 28,000 ND U 23,000 ND U 23,000 ND U 29,000
ND U 5,700 13,000 -- 4,700 16,000 -- 4,700 ND U 5,800

4,200,000 -- 16,000 4,200,000 -- 14,000 5,800,000 -- 14,000 5,000,000 -- 17,000
3,900,000 -- 4,400 2,700,000 -- 3,600 3,400,000 -- 3,700 4,200,000 -- 4,500

ND U 9,300 ND U 7,600 ND U 7,700 ND U 9,400
ND U 14,000 ND U 12,000 ND U 12,000 ND U 14,000
ND U 22,000 ND U 18,000 ND U 18,000 ND U 22,000
ND U 8,700 ND U 7,200 ND U 7,200 ND U 8,900
ND UJ 18,000 ND U 15,000 ND U 15,000 ND U 19,000
ND U 6,800 ND U 5,600 ND U 5,600 ND U 6,900
ND U 14,000 ND U 12,000 ND U 12,000 ND U 14,000

11,000,000 -- 4,800 7,600,000 -- 3,900 9,500,000 -- 3,900 12,000,000 -- 4,800
ND U 12,000 ND U 9,700 ND U 9,800 ND U 12,000
ND U 6,800 ND U 5,600 ND U 5,700 ND U 7,000
ND U 13,000 6,100 J 11,000 8,900 J 11,000 ND U 13,000
ND U 33,000 ND U 27,000 ND U 28,000 ND U 34,000

450,000 -- 6,000 150,000 -- 4,900 170,000 -- 5,000 510,000 -- 6,100
13,000,000 -- 4,900 11,000,000 -- 4,000 14,000,000 J 4,000 17,000,000 J 5,000

49,000 -- 17,000 77,000 -- 14,000 100,000 -- 14,000 ND U 17,000
1,200,000 -- 6,000 360,000 -- 5,000 410,000 -- 5,000 1,300,000 -- 6,100

ND U 24,000 ND U 20,000 ND U 20,000 ND U 24,000
ND U 4,800 ND U 4,000 ND U 4,000 ND U 4,900

11,000,000 -- 5,700 5,500,000 -- 4,700 6,700,000 -- 4,700 12,000,000 -- 5,800
310,000 -- 6,000 91,000 -- 5,000 100,000 -- 5,000 360,000 -- 6,100
30,000 -- 12,000 25,000 -- 9,800 32,000 -- 9,900 26,000 -- 12,000

ND U 5,900 ND U 4,800 ND U 4,900 ND U 6,000
ND U 9,400 ND U 7,700 ND U 7,800 ND U 9,600
ND UJ 4,100 ND U 3,400 ND U 3,400 ND U 4,200

7,600,000 -- 5,200 3,400,000 -- 4,300 4,200,000 -- 4,300 7,500,000 -- 5,300
ND U 7,400 ND U 6,100 ND U 6,200 ND U 7,600
ND U 7,800 ND U 6,400 ND U 6,400 ND U 7,900
ND U 3,500 ND U 2,900 ND U 2,900 ND U 3,600

1,500,000 -- 10,000 460,000 -- 8,200 510,000 -- 8,300 1,700,000 -- 10,000

KAFB-106V2-117

KAFB-106V2  117.1 DUP

10/22/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117

11/5/2019

REG

KAFB-106V2-117

KAFB-106V2 117.1 DUP

10/31/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117.1

10/31/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-117

KAFB-106V2  117.1 DUP

10/22/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117

11/5/2019

REG

KAFB-106V2-117

KAFB-106V2 117.1 DUP

10/31/2019

Field Duplicate

KAFB-106V2-117

KAFB-106V2 117.1

10/31/2019

REG

220,000,000 -- 300,000 150,000,000 -- 310,000 150,000,000 -- 310,000 250,000,000 -- 240,000

0.0047 -- 0.0003 0.0045 -- 0.00021 0.0046 -- 0.00021 0.005 -- 0.00026
7.8 -- 0.013 5.4 -- 0.0091 5.3 -- 0.0092 5.3 -- 0.011
ND U 0.013 ND U 0.0091 ND U 0.0092 ND U 0.011

0.0017 J 0.0003 0.00099 J 0.00021 0.001 J 0.00021 0.00095 J 0.00026
ND U 0.017 ND U 0.012 ND U 0.012 ND U 0.014

0.009 -- 0.00014 0.0052 -- 0.000095 0.0052 -- 0.000096 0.0052 -- 0.00012
78 -- 0.19 77 -- 0.13 78 -- 0.13 77 -- 0.16
11 -- 0.051 15 -- 0.035 15 -- 0.035 15 -- 0.044

0.16 -- 0.0003 0.14 -- 0.00021 0.14 -- 0.00021 0.16 -- 0.00026
0.0012 J 0.0003 0.0011 J 0.00021 0.0011 J 0.00021 0.0011 J 0.00026
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 11,000 ND U 5,400 ND U 17,000 ND U 2,400
ND U 5,900 ND U 2,900 ND U 8,800 ND U 1,300
ND U 54,000 ND U 20,000 ND U 60,000 ND U 7,700

95,000 -- 7,200 14,000 J 3,500 22,000 -- 11,000 74,000 -- 1,500
24,000 -- 11,000 9,800 J 5,400 12,000 J 17,000 2,500 J 2,400

ND U 8,800 ND U 4,200 ND U 13,000 ND U 1,900
44,000 -- 7,200 6,500 J 3,500 8,900 J 11,000 26,000 -- 1,500

ND U 3,200 ND U 1,600 ND U 4,800 ND U 690
ND U 26,000 ND U 9,600 ND U 29,000 ND U 3,700

1,000,000 -- 22,000 440,000 J 7,800 480,000 -- 24,000 44,000 -- 3,100
ND U 30,000 ND U 11,000 ND U 33,000 ND U 4,300
ND U 6,000 ND U 2,900 ND U 8,900 ND U 1,300

6,000,000 -- 17,000 3,400,000 J 6,300 3,800,000 -- 19,000 650,000 -- 2,500
4,400,000 -- 4,700 2,400,000 J 2,300 2,500,000 -- 6,900 550,000 -- 1,000

ND U 9,800 ND U 4,700 ND U 14,000 ND U 2,100
ND U 15,000 ND U 7,300 ND U 22,000 ND U 3,200
ND U 23,000 1,800 J 8,300 ND U 25,000 ND U 3,200
ND U 9,200 ND U 4,400 ND U 14,000 ND U 2,000
ND U 19,000 ND U 7,000 ND U 21,000 ND U 2,700
ND U 7,100 ND U 3,400 ND U 10,000 ND U 1,500
ND U 15,000 ND U 5,500 ND U 17,000 ND U 2,100

13,000,000 -- 5,000 6,600,000 J 2,400 6,800,000 -- 7,500 1,600,000 -- 1,100
ND U 12,000 ND U 6,000 ND U 18,000 ND U 2,600
ND U 7,200 ND U 3,500 ND U 11,000 ND U 1,500
ND U 14,000 ND U 5,000 ND U 15,000 2,900 J 2,000
ND U 35,000 ND U 13,000 ND U 39,000 ND U 7,500

560,000 -- 6,400 220,000 J 3,100 270,000 -- 9,400 150,000 -- 1,400
18,000,000 J 5,200 10,000,000 J 2,500 10,000,000 -- 7,600 2,100,000 -- 1,100

ND U 18,000 46,000 J 6,500 50,000 -- 20,000 10,000 -- 2,600
1,500,000 -- 6,400 520,000 J 3,100 690,000 -- 9,400 380,000 -- 1,400

ND U 25,000 ND U 9,200 ND U 28,000 ND U 3,600
ND U 5,100 ND U 1,800 ND U 5,700 1,300 J 5,400

12,000,000 -- 6,000 5,200,000 J 2,900 5,300,000 -- 8,900 1,800,000 -- 1,300
400,000 -- 6,400 120,000 J 3,100 170,000 -- 9,400 120,000 -- 1,400
29,000 -- 12,000 24,000 J 4,600 24,000 -- 14,000 29,000 -- 1,800

ND U 6,200 ND U 3,000 ND U 9,200 ND U 1,300
ND U 9,900 ND U 4,800 ND U 15,000 ND U 2,100
ND U 4,300 ND U 2,100 ND U 6,400 ND U 920

7,900,000 -- 5,500 3,700,000 J 2,700 4,000,000 -- 8,200 1,200,000 -- 1,200
ND U 7,900 ND U 3,800 ND U 12,000 ND U 1,700
ND U 8,200 ND U 4,000 ND U 12,000 ND U 1,800
ND U 3,700 ND U 1,800 ND U 5,500 ND U 800

1,900,000 -- 10,000 650,000 J 7,700 870,000 -- 24,000 500,000 -- 2,200

KAFB-106V2-117 KAFB-106V2-117

KAFB-106V2-117 KAFB-106V2-117-DUP

1/13/2020 1/13/2020

REG Field Duplicate

KAFB-106V2-117

KAFB-106V2 117 DUP

11/5/2019

Field Duplicate

KAFB-106V2-160

KAFB-106V2 159.9

4/11/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-117 KAFB-106V2-117

KAFB-106V2-117 KAFB-106V2-117-DUP

1/13/2020 1/13/2020

REG Field Duplicate

KAFB-106V2-117

KAFB-106V2 117 DUP

11/5/2019

Field Duplicate

KAFB-106V2-160

KAFB-106V2 159.9

4/11/2019

REG

260,000,000 -- 250,000 240,000,000 -- 350,000 220,000,000 -- 360,000 43,000,000 -- 220,000

0.0051 -- 0.00027 0.0078 -- 0.00018 0.008 -- 0.00019 0.0035 -- 0.00023

5.3 -- 0.012 6.8 -- 0.01 6.4 -- 0.01 12 -- 0.0099
ND U 0.012 ND U 0.01 ND U 0.01 ND U 0.0099

0.00095 J 0.00027 0.0013 J 0.00018 0.0012 J 0.00019 0.0023 -- 0.00023
ND U 0.015 0.003 J 0.013 0.0042 J 0.013 ND U 0.013

0.0053 -- 0.00012 0.0048 -- 0.00011 0.0046 -- 0.00011 0.0088 -- 0.0001
76 -- 0.16 77 -- 0.14 77 -- 0.15 86 -- 0.14
16 -- 0.045 14 -- 0.039 14 -- 0.04 1.6 -- 0.038

0.17 -- 0.00027 0.23 -- 0.00018 0.24 -- 0.00019 0.085 -- 0.00023
0.0011 J 0.00027 0.0014 J 0.00018 0.0013 J 0.00019 0.00096 J 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,500 ND U 3,600 ND U 920 ND U 450
ND U 1,300 ND U 1,900 ND U 490 ND U 240
ND U 8,000 ND U 12,000 ND U 4,500 ND U 2,200

210,000 -- 1,600 150,000 J 2,300 150,000 -- 590 140,000 -- 290
1,900 J 2,500 1,600 J 3,700 1,000 J 930 890 -- 450
ND U 1,900 ND U 2,900 ND U 720 ND U 350

61,000 -- 1,600 54,000 J 2,300 49,000 -- 590 44,000 -- 290
ND U 720 ND U 1,000 ND U 270 ND U 130
ND U 3,900 ND U 5,700 ND U 2,200 ND U 1,000

14,000 -- 3,200 5,200 J 4,700 3,900 -- 1,800 810 J 870
ND U 4,400 ND U 6,500 ND U 2,500 ND U 1,200

3,800 -- 1,300 ND U 2,000 2,200 -- 490 ND U 240
420,000 -- 2,600 180,000 J 3,800 220,000 -- 1,400 170,000 -- 700
630,000 -- 1,000 660,000 J 1,500 290,000 -- 380 110,000 -- 190

ND U 2,200 ND U 3,200 ND U 810 ND U 390
ND U 3,300 ND U 4,900 ND U 1,200 ND U 610
ND U 3,400 ND U 5,000 ND U 1,900 ND U 920
ND U 2,000 ND U 3,000 ND U 760 ND U 370
ND U 2,800 ND U 4,200 ND U 1,600 ND U 780
ND U 1,600 ND U 2,300 ND U 590 ND U 290
ND U 2,200 ND U 3,300 ND U 1,200 ND U 610

1,700,000 -- 1,100 1,700,000 J 1,600 890,000 -- 420 390,000 -- 200
ND U 2,800 ND U 4,100 ND U 1,000 ND U 500
ND U 1,600 ND U 2,400 ND U 600 ND U 290
ND U 2,000 ND U 3,000 520 J 1,100 ND U 550
ND U 7,800 ND U 7,600 ND U 2,900 ND U 1,400

170,000 -- 1,400 120,000 J 2,100 95,000 -- 520 82,000 -- 260
2,300,000 -- 1,100 2,500,000 J 1,700 540,000 -- 420 170,000 -- 210

5,700 -- 2,600 2,100 J 3,900 3,800 -- 1,500 780 J 720
520,000 -- 1,400 360,000 J 2,100 290,000 -- 520 260,000 -- 260

ND U 3,800 ND U 5,500 510 J 2,100 ND U 1,000
ND UJ 5,700 ND U 5,600 3,200 J 420 2,900 -- 200

1,800,000 -- 1,300 1,400,000 J 2,000 1,100,000 -- 490 590,000 -- 240
190,000 -- 1,400 130,000 J 2,100 110,000 -- 520 98,000 -- 260

8,300 -- 1,800 5,400 J 2,700 ND U 1,000 ND U 500
ND U 1,400 ND U 2,000 ND U 510 ND U 250
ND U 2,200 ND U 3,200 ND U 820 ND U 400
ND U 960 ND U 1,400 1,100 -- 360 ND U 170

1,300,000 -- 1,200 990,000 J 1,800 730,000 -- 450 610,000 -- 220
ND U 1,700 ND U 2,600 ND U 650 ND U 320
ND U 1,800 ND U 2,700 ND U 680 ND U 330
ND U 830 ND U 1,200 ND U 310 ND U 150

720,000 -- 2,300 500,000 J 2,300 400,000 -- 870 360,000 -- 420

KAFB-106V2-160KAFB-106V2-160 KAFB-106V2-160 KAFB-106V2-160

KAFB-106V2 159.9 KAFB-106V2 159.9 KAFB-106V2 159.9 KAFB-106V2 159.9

7/5/20195/9/2019 10/15/2019 10/22/2019

REG REG REG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-160KAFB-106V2-160 KAFB-106V2-160 KAFB-106V2-160

KAFB-106V2 159.9 KAFB-106V2 159.9 KAFB-106V2 159.9 KAFB-106V2 159.9

7/5/20195/9/2019 10/15/2019 10/22/2019

REG REG REG REG

52,000,000 -- 180,000 76,000,000 -- 69,000 54,000,000 -- 66,000 19,000,000 -- 32,000
0.0023 -- 0.00024 0.0014 J 2,300 ND U 0.00022 ND U 0.00022

3.9 -- 0.01 4.1 -- 0.01 0.16 -- 0.0096 0.13 -- 0.0094
ND U 0.01 ND U 0.01 ND U 0.0096 ND U 0.0094

0.00046 J 0.00024 0.00039 J 2,300 ND U 0.00022 ND U 0.00022
ND U 0.013 ND U 0.013 ND U 0.012 ND U 0.012

0.002 -- 0.00011 0.0025 -- 0.00011 0.000069 J 0.0001 ND U 0.000098
81 -- 0.14 82 -- 0.14 79 -- 0.14 79 -- 0.13
14 -- 0.04 13 -- 0.039 20 -- 0.037 20 -- 0.036

0.083 -- 0.00024 0.064 -- 0.00023 0.0025 -- 0.00022 0.00046 J 0.00022
0.00029 J 0.00024 0.0002 J 0.00023 ND U 0.00022 ND U 0.00022
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 420 ND U 470 ND U 600 ND U 2,500
ND U 220 ND U 250 ND U 320 ND U 1,300
ND U 2,000 ND U 2,300 ND U 2,200 ND U 8,000

73,000 J 270 160,000 -- 300 78,000 -- 380 45,000 -- 1,600
800 J 420 880 -- 470 300 J 600 6,000 -- 2,500
ND U 330 ND U 370 ND U 470 ND U 1,900

26,000 J 270 46,000 -- 300 24,000 -- 380 17,000 -- 1,600
ND U 120 ND U 140 ND U 170 ND U 720
ND U 990 ND U 1,100 ND U 1,000 ND U 3,900

3,900 J 810 1,000 J 900 950 J 870 360,000 J 3,200
ND U 1,100 ND U 1,200 ND U 1,200 ND U 4,400

1,200 J 220 ND U 250 ND U 320 ND U 1,300
150,000 J 650 72,000 -- 730 21,000 -- 700 4,400,000 J 2,600
57,000 J 180 34,000 -- 200 31,000 -- 250 1,500,000 -- 1,000

ND U 370 ND U 410 ND U 520 ND U 2,200
ND U 570 ND U 630 ND U 810 ND U 3,300
190 J 850 ND U 950 ND U 920 ND U 3,400
ND U 340 ND U 380 ND U 490 ND U 2,000
ND U 720 ND U 810 ND U 780 ND U 2,800
ND U 270 ND U 300 ND U 380 ND U 1,600
ND U 570 ND U 630 ND U 610 ND U 2,200

200,000 J 190 140,000 -- 210 100,000 -- 270 4,800,000 J 1,100
ND U 470 ND U 520 ND U 670 ND U 2,800
ND U 270 ND U 300 ND U 390 ND U 1,600

1,600 J 520 490 J 580 560 J 550 7,200 -- 2,000
ND U 1,300 ND U 1,500 ND U 1,400 ND U 7,800

66,000 J 240 71,000 -- 260 38,000 -- 340 230,000 -- 1,400
100,000 J 190 74,000 -- 220 73,000 -- 280 6,300,000 J 1,100

9,400 J 670 2,000 -- 750 1,700 -- 720 400,000 -- 2,600
210,000 J 240 220,000 -- 260 120,000 -- 340 550,000 -- 1,400

ND U 950 ND U 1,100 ND U 1,000 ND U 3,800
ND U 190 4,100 -- 210 1,200 J 200 ND UJ 5,700

360,000 J 220 290,000 -- 250 140,000 -- 320 4,700,000 J 1,300
82,000 J 240 90,000 -- 260 48,000 -- 340 140,000 -- 1,400

ND U 470 ND U 530 ND U 500 42,000 -- 1,800
ND U 230 ND U 260 ND U 330 ND U 1,400
ND U 370 ND U 420 ND U 530 ND U 2,200
ND U 160 ND U 180 ND U 230 ND U 960

380,000 J 210 340,000 -- 230 140,000 -- 300 2,800,000 -- 1,200
ND U 300 ND U 330 ND U 420 ND U 1,700
ND U 310 ND U 340 ND U 440 ND U 1,800
ND U 140 ND U 160 ND U 200 ND U 830

290,000 J 400 310,000 -- 440 160,000 -- 850 690,000 -- 2,300

KAFB-106V2-160

KAFB-106V2-160

1/13/2020

REG

KAFB-106V2-217KAFB-106V2-160 KAFB-106V2-160

KAFB-106V2 159.9 KAFB-106V2 160

10/31/2019 11/5/2019

REG REG

KAFB-106V2 217.1

4/11/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-160

KAFB-106V2-160

1/13/2020

REG

KAFB-106V2-217KAFB-106V2-160 KAFB-106V2-160

KAFB-106V2 159.9 KAFB-106V2 160

10/31/2019 11/5/2019

REG REG

KAFB-106V2 217.1

4/11/2019

REG

22,000,000 -- 30,000 20,000,000 -- 33,000 14,000,000 -- 13,000 140,000,000 -- 230,000

ND U 0.0002 ND U 0.00022 ND U 0.00017 0.0018 J 0.00024

0.17 -- 0.0088 0.15 -- 0.0098 0.51 -- 0.0094 12 -- 0.01
ND U 0.0088 ND U 0.0098 ND U 0.0094 ND U 0.01
ND U 0.0002 ND U 0.00022 ND U 0.00017 0.0021 J 0.00024
ND U 0.011 ND U 0.013 ND U 0.012 ND U 0.013

0.00013 J 0.000092 ND U 0.0001 ND U 0.000098 0.005 -- 0.00011
80 -- 0.12 80 -- 0.14 79 -- 0.13 85 -- 0.14
20 -- 0.034 20 -- 0.038 20 -- 0.036 1.4 -- 0.04

0.0004 J 0.0002 0.00025 J 0.00022 0.00024 J 0.00017 0.063 -- 0.00024
ND U 0.0002 ND U 0.00022 ND U 0.00017 0.0014 J 0.00024
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 4,800 ND U 3,800 ND U 9,500 ND U 3,600
ND U 2,500 ND U 2,000 ND U 5,000 ND U 1,900
ND U 15,000 ND U 12,000 ND U 46,000 ND U 18,000

120,000 -- 3,100 160,000 J 2,400 160,000 -- 6,100 68,000 J 2,300
4,800 J 4,800 7,300 J 3,800 8,700 J 9,500 7,200 J 3,700
ND U 3,800 ND U 2,900 ND U 7,400 ND U 2,900

39,000 -- 3,100 57,000 J 2,400 63,000 -- 6,100 31,000 J 2,300
ND U 1,400 ND U 1,100 ND U 2,700 ND U 1,000
ND U 7,500 ND U 5,900 ND U 22,000 ND U 8,600

320,000 -- 6,100 370,000 J 4,800 280,000 -- 18,000 190,000 J 7,000
9,400 J 8,500 ND U 6,700 ND U 25,000 ND U 9,800
7,400 -- 2,600 ND U 2,000 ND U 5,100 ND U 2,000

4,700,000 -- 4,900 5,900,000 J 3,900 4,800,000 -- 15,000 4,500,000 J 5,700
1,600,000 -- 2,000 1,400,000 -- 1,700 2,200,000 -- 3,900 2,400,000 J 1,500

ND U 4,200 ND U 3,300 ND U 8,300 ND U 3,200
ND U 6,400 ND U 5,100 ND U 13,000 ND U 4,900
ND U 6,500 ND U 5,100 ND U 19,000 ND U 7,400
ND U 3,900 ND U 3,100 ND U 7,800 ND U 3,000
ND U 5,500 ND U 4,300 ND U 16,000 ND UJ 6,300
ND U 3,000 ND U 2,400 ND U 6,000 ND U 2,300
ND U 4,300 ND U 3,400 ND U 13,000 ND U 4,900

4,500,000 -- 2,100 4,900,000 J 1,700 6,200,000 -- 4,200 6,800,000 J 1,600
ND U 5,300 ND U 4,200 ND U 10,000 ND U 4,100
ND U 3,100 ND U 2,400 ND U 6,100 ND U 2,400

4,900 J 3,900 ND U 3,100 ND U 12,000 ND U 4,500
ND U 15,000 ND U 7,800 ND U 30,000 ND U 11,000

300,000 -- 2,700 340,000 J 2,100 430,000 -- 5,400 360,000 J 2,100
5,800,000 -- 2,200 5,100,000 J 1,700 7,600,000 -- 4,400 8,200,000 J 1,700
400,000 -- 5,100 300,000 J 4,000 110,000 -- 15,000 32,000 J 5,900
690,000 -- 2,700 800,000 J 2,100 1,000,000 -- 5,400 840,000 J 2,100

ND U 7,200 ND U 5,700 ND U 21,000 ND U 8,300
1,000 J 5,400 ND U 5,700 ND U 4,300 ND U 1,700

4,700,000 -- 2,600 4,500,000 J 2,000 6,400,000 -- 5,100 6,800,000 J 2,000
200,000 -- 2,700 240,000 J 2,100 300,000 -- 5,400 230,000 J 2,100
39,000 -- 3,600 42,000 J 2,800 44,000 -- 11,000 37,000 J 4,100

ND U 2,600 ND U 2,100 ND U 5,300 ND U 2,000
ND U 4,200 ND U 3,300 63,000 -- 8,400 ND U 3,200
ND U 1,800 ND U 1,400 ND U 3,600 ND UJ 1,400

3,000,000 J 2,400 2,600,000 J 2,000 4,200,000 -- 4,600 4,400,000 J 1,800
ND U 3,400 ND U 2,600 ND U 6,600 ND U 2,600
ND U 3,500 ND U 2,800 ND U 6,900 ND U 2,700
ND U 1,600 ND U 1,200 ND U 3,200 ND U 1,200

900,000 -- 4,500 1,000,000 J 2,400 1,300,000 -- 8,900 1,000,000 J 3,400

KAFB-106V2-217KAFB-106V2-217 KAFB-106V2-217 KAFB-106V2-217

KAFB-106V2 217.1 KAFB-106V2 217.1 KAFB-106V2 217.1

7/5/2019 10/15/2019 10/22/2019

REG REG REG

KAFB-106V2 217.1

5/9/2019

REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-217KAFB-106V2-217 KAFB-106V2-217 KAFB-106V2-217

KAFB-106V2 217.1 KAFB-106V2 217.1 KAFB-106V2 217.1

7/5/2019 10/15/2019 10/22/2019

REG REG REG

KAFB-106V2 217.1

5/9/2019

REG

140,000,000 -- 170,000 140,000,000 -- 220,000 160,000,000 -- 220,000 150,000,000 -- 310,000
0.0019 J 0.00023 0.0021 J 2,400 0.002 J 0.00023 0.0018 J 0.00021

12 -- 0.01 12 -- 0.01 10 -- 0.0099 6.5 -- 0.0092
ND U 0.01 ND U 0.01 ND U 0.0099 ND U 0.0092

0.0021 -- 0.00023 0.002 J 2,400 0.0014 J 0.00023 0.00077 J 0.00021
ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.012

0.0046 -- 0.0001 0.0044 -- 0.00011 0.0026 -- 0.0001 0.0014 -- 0.000096
84 -- 0.14 84 -- 0.15 80 -- 0.14 79 -- 0.13
2.5 -- 0.038 2.4 -- 0.04 7.6 -- 0.038 13 -- 0.035

0.06 -- 0.00023 0.066 -- 0.00024 0.065 -- 0.00023 0.064 -- 0.00021
0.0014 J 0.00023 0.0015 J 0.00024 0.0014 J 0.00023 0.0011 J 0.00021
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 8,700 ND U 2,900 ND U 3,200 ND U 2,300
ND U 4,600 ND U 1,500 ND U 1,700 ND U 1,200
ND U 42,000 ND U 14,000 ND U 11,000 ND U 7,500

27,000 -- 5,600 130,000 J 1,800 41,000 J 2,000 65,000 -- 1,500
5,600 J 8,800 7,700 J 2,900 5,400 J 3,200 12,000 -- 2,300
ND U 6,800 ND U 2,300 ND U 2,500 ND U 1,800

12,000 -- 5,600 44,000 J 1,800 17,000 J 2,000 21,000 -- 1,500
ND U 2,500 ND U 840 ND U 910 ND U 670
ND U 20,000 ND U 6,800 ND U 5,600 ND U 3,600

240,000 -- 17,000 250,000 J 5,600 140,000 J 4,600 340,000 J 3,000
ND U 23,000 ND U 7,700 ND U 6,300 ND U 4,100
ND U 4,700 ND U 1,500 ND U 1,700 ND U 1,200

5,900,000 -- 14,000 5,200,000 J 4,500 4,400,000 J 3,700 2,300,000 -- 2,400
2,200,000 -- 3,600 1,900,000 J 1,200 1,600,000 J 1,300 650,000 -- 970

ND U 7,600 ND U 2,500 ND U 2,800 ND U 2,000
ND U 12,000 ND U 3,900 ND U 4,200 ND U 3,100
ND U 18,000 ND U 5,900 ND U 4,800 ND U 3,100
ND U 7,200 ND U 2,400 ND U 2,600 ND U 1,900
ND U 15,000 ND U 5,000 ND U 4,100 ND U 2,700
ND U 5,600 ND U 1,800 ND U 2,000 ND U 1,500
ND U 12,000 ND U 3,900 ND U 3,200 ND U 2,100

6,600,000 -- 3,900 5,900,000 J 1,300 4,600,000 J 1,400 2,600,000 -- 1,000
ND U 9,700 ND U 3,200 ND U 3,500 ND U 2,600
ND U 5,600 ND U 1,900 ND U 2,000 ND U 1,500
ND U 11,000 ND U 3,600 ND U 2,900 13,000 -- 1,900
ND U 27,000 ND U 9,100 ND U 7,400 ND U 7,300

190,000 -- 4,900 390,000 J 1,600 230,000 J 1,800 230,000 -- 1,300
10,000,000 -- 4,000 8,300,000 J 1,300 6,600,000 J 1,400 1,700,000 -- 1,100

52,000 -- 14,000 150,000 J 4,600 110,000 J 3,800 130,000 -- 2,500
390,000 -- 5,000 930,000 J 1,600 520,000 J 1,800 540,000 -- 1,300

ND U 20,000 ND U 6,600 ND U 5,400 ND U 3,500
ND U 4,000 1,800 J 1,300 ND U 1,100 890 J 5,300

5,700,000 -- 4,700 5,800,000 J 1,500 4,100,000 J 1,700 4,700,000 J 1,200
96,000 -- 5,000 270,000 J 1,600 150,000 J 1,800 140,000 -- 1,300
31,000 -- 9,800 15,000 J 3,200 ND U 2,600 37,000 -- 1,700

ND U 4,800 ND U 1,600 ND U 1,800 ND U 1,300
ND U 7,700 ND U 2,600 ND U 2,800 ND U 2,000
ND U 3,400 ND U 1,100 ND U 1,200 ND U 890

3,300,000 -- 4,300 3,900,000 J 1,400 2,700,000 J 1,600 3,400,000 -- 1,100
ND U 6,100 ND U 2,000 ND U 2,200 ND U 1,600
ND U 6,400 ND U 2,100 ND U 2,300 ND U 1,700
ND U 2,900 ND U 970 ND U 1,000 ND U 770

490,000 -- 8,200 1,200,000 J 2,700 670,000 J 4,500 680,000 -- 2,200

KAFB-106V2-217

KAFB-106V2-217

1/13/2020

REG

KAFB-106V2-252KAFB-106V2-217 KAFB-106V2-217

KAFB-106V2 252.2KAFB-106V2 217.1 KAFB-106V2 217

4/11/201910/31/2019 11/5/2019

REGREG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-217

KAFB-106V2-217

1/13/2020

REG

KAFB-106V2-252KAFB-106V2-217 KAFB-106V2-217

KAFB-106V2 252.2KAFB-106V2 217.1 KAFB-106V2 217

4/11/201910/31/2019 11/5/2019

REGREG REG

120,000,000 -- 250,000 150,000,000 -- 200,000 130,000,000 -- 340,000 90,000,000 -- 330,000

0.0017 J 0.00021 0.0015 J 0.00028 0.00045 J 0.00018 0.0018 J 0.00022

3.8 -- 0.0091 2.6 -- 0.012 1.2 -- 0.0099 7.6 -- 0.0097
ND U 0.0091 ND U 0.012 ND U 0.0099 ND U 0.0097

0.00037 J 0.00021 0.0002 J 0.00028 ND U 0.00018 0.0021 -- 0.00022
ND U 0.012 ND U 0.016 ND U 0.013 ND U 0.012

0.0007 -- 0.000095 0.00036 -- 0.00012 0.00011 J 0.0001 0.0032 -- 0.0001
78 -- 0.13 78 -- 0.17 79 -- 0.14 84 -- 0.14
16 -- 0.035 18 -- 0.046 18 -- 0.038 7.9 -- 0.037

0.063 -- 0.00021 0.064 -- 0.00028 0.054 -- 0.00018 0.027 -- 0.00022
0.0007 J 0.00021 0.00046 J 0.00028 ND U 0.00018 0.002 J 0.00022
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,300 ND U 2,400 ND U 5,500 ND U 9,700
ND U 1,200 ND U 1,300 ND U 2,900 ND U 5,100
ND U 7,400 ND U 7,900 ND U 18,000 ND U 47,000

73,000 -- 1,500 170,000 -- 1,600 150,000 J 3,500 130,000 -- 6,200
14,000 -- 2,300 11,000 -- 2,400 13,000 J 5,500 13,000 J 9,800

ND U 1,800 ND U 1,900 ND U 4,300 ND U 7,600
24,000 -- 1,500 47,000 -- 1,600 54,000 J 3,500 48,000 -- 6,200

ND U 660 ND U 700 ND U 1,600 ND U 2,800
ND U 3,600 ND U 3,800 ND U 8,600 ND U 23,000

340,000 J 2,900 290,000 -- 3,100 320,000 J 7,100 290,000 -- 19,000
ND U 4,100 12,000 -- 4,300 ND U 9,800 ND U 26,000
ND U 1,200 11,000 -- 1,300 ND U 2,900 ND U 5,200

2,300,000 -- 2,400 2,500,000 -- 2,500 3,100,000 J 5,700 2,500,000 -- 15,000
660,000 -- 960 770,000 -- 1,000 950,000 J 2,300 980,000 -- 4,100

ND U 2,000 ND U 2,100 ND U 4,800 ND U 8,500
ND U 3,100 ND U 3,300 ND U 7,400 ND U 13,000
ND U 3,100 ND U 3,300 ND U 7,500 ND U 20,000
ND U 1,900 ND U 2,000 ND U 4,500 ND U 8,000
ND U 2,600 ND U 2,800 ND U 6,300 ND U 17,000
ND U 1,500 ND U 1,600 ND U 3,500 ND U 6,200
ND U 2,100 ND U 2,200 ND U 5,000 ND U 13,000

2,500,000 -- 1,000 2,500,000 -- 1,100 2,900,000 J 2,500 3,100,000 -- 4,400
ND U 2,600 ND U 2,700 ND U 6,100 ND U 11,000
ND U 1,500 ND U 1,600 ND U 3,600 ND U 6,300

12,000 -- 1,900 6,100 -- 2,000 5,700 J 4,500 ND U 12,000
ND U 7,200 ND U 7,600 ND U 12,000 ND U 30,000

270,000 -- 1,300 310,000 -- 1,400 300,000 J 3,100 320,000 -- 5,500
1,600,000 -- 1,000 2,100,000 -- 1,100 2,800,000 J 2,500 2,800,000 -- 4,500
130,000 -- 2,400 130,000 -- 2,600 120,000 J 5,900 59,000 -- 16,000
640,000 -- 1,300 750,000 -- 1,400 710,000 J 3,100 770,000 -- 5,500

ND U 3,500 ND U 3,700 ND U 8,300 7,000 J 22,000
1,300 J 5,200 ND UJ 5,600 ND U 8,400 ND U 4,400

4,900,000 J 1,200 3,900,000 -- 1,300 4,100,000 J 3,000 4,600,000 -- 5,200
170,000 -- 1,300 230,000 -- 1,400 210,000 J 3,100 210,000 -- 5,500
37,000 -- 1,700 40,000 -- 1,800 29,000 J 4,100 ND U 11,000

ND U 1,300 ND U 1,400 ND U 3,100 ND U 5,400
ND U 2,000 ND U 2,200 ND U 4,900 77,000 -- 8,600
ND U 880 ND U 940 ND U 2,100 ND U 3,800

3,600,000 -- 1,100 3,500,000 -- 1,200 2,800,000 J 2,700 4,000,000 -- 4,800
ND U 1,600 ND U 1,700 ND U 3,900 ND U 6,800
ND U 1,700 ND U 1,800 ND U 4,000 ND U 7,100
ND U 770 ND U 810 ND U 1,800 ND U 3,200

810,000 -- 2,200 980,000 -- 2,300 930,000 J 3,500 1,000,000 -- 9,200

10/15/2019

KAFB-106V2 252.2

KAFB-106V2-252

KAFB-106V2 252.2 DUP

4/11/2019

Field Duplicate

KAFB-106V2-252KAFB-106V2-252 KAFB-106V2-252

KAFB-106V2 252.2KAFB-106V2 252.2

7/5/20195/9/2019

REGREG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

10/15/2019

KAFB-106V2 252.2

KAFB-106V2-252

KAFB-106V2 252.2 DUP

4/11/2019

Field Duplicate

KAFB-106V2-252KAFB-106V2-252 KAFB-106V2-252

KAFB-106V2 252.2KAFB-106V2 252.2

7/5/20195/9/2019

REGREG REG

90,000,000 -- 330,000 89,000,000 -- 170,000 87,000,000 -- 180,000 98,000,000 -- 140,000
0.0018 J 0.00022 0.0021 -- 0.00023 0.0018 J 2,400 0.00057 J 0.00023

7.5 -- 0.0096 5 -- 0.01 2.9 -- 0.011 0.11 -- 0.01
ND U 0.0096 ND U 0.01 ND U 0.011 ND U 0.01

0.002 -- 0.00022 0.0015 J 0.00023 0.00072 J 2,400 ND U 0.00023
ND U 0.012 ND U 0.013 ND U 0.014 ND U 0.013

0.0032 -- 0.0001 0.0021 -- 0.00011 0.0012 -- 0.00011 ND U 0.00011
84 -- 0.14 81 -- 0.14 81 -- 0.15 79 -- 0.14
8 -- 0.037 13 -- 0.039 15 -- 0.041 20 -- 0.039

0.028 -- 0.00022 0.037 -- 0.00023 0.04 -- 0.00024 0.037 -- 0.00023
0.002 J 0.00022 0.0022 -- 0.00023 0.0013 J 0.00024 ND U 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 4,400 ND U 3,100 ND U 2,600 ND U 3,000
ND U 2,300 ND U 1,700 ND U 1,400 ND U 1,600
ND U 21,000 ND U 15,000 ND U 13,000 ND U 11,000

110,000 -- 2,800 25,000 J 2,000 150,000 J 1,700 34,000 J 2,000
15,000 -- 4,400 10,000 J 3,200 18,000 J 2,600 8,400 J 3,100

ND U 3,400 ND U 2,500 ND U 2,000 ND U 2,400
39,000 -- 2,800 10,000 J 2,000 49,000 J 1,700 13,000 J 2,000

ND U 1,300 ND U 910 ND U 760 ND U 880
ND U 10,000 ND U 7,400 ND U 6,200 ND U 5,400

350,000 -- 8,400 290,000 J 6,100 370,000 J 5,000 180,000 J 4,400
ND U 12,000 8,600 J 8,400 ND U 7,000 ND U 6,100
ND U 2,300 13,000 J 1,700 ND U 1,400 ND U 1,600

2,800,000 -- 6,800 2,400,000 J 4,900 3,000,000 J 4,100 2,000,000 J 3,500
1,100,000 -- 1,800 760,000 J 1,300 940,000 J 1,100 330,000 J 1,300

ND U 3,800 ND U 2,800 ND U 2,300 ND U 2,700
ND U 5,900 ND U 4,200 ND U 3,500 ND U 4,100
ND U 8,900 ND U 6,400 ND U 5,300 ND U 4,600
ND U 3,600 ND U 2,600 ND U 2,200 ND U 2,500
ND UJ 7,600 ND U 5,400 ND U 4,500 ND U 3,900
ND U 2,800 ND U 2,000 ND U 1,700 ND U 1,900
ND U 5,900 ND U 4,200 ND U 3,500 ND U 3,100

3,500,000 -- 2,000 2,600,000 J 1,400 3,100,000 J 1,200 1,500,000 J 1,400
ND U 4,900 ND U 3,500 ND U 2,900 ND U 3,400
ND U 2,800 ND U 2,000 ND U 1,700 ND U 2,000
ND U 5,400 1,600 J 3,900 2,900 J 3,200 1,600 J 2,800
ND U 14,000 ND U 9,900 ND U 8,200 ND U 7,200

320,000 -- 2,500 140,000 J 1,800 390,000 J 1,500 150,000 J 1,700
3,100,000 -- 2,000 2,600,000 J 1,400 3,000,000 J 1,200 570,000 J 1,400

67,000 -- 7,000 64,000 J 5,000 120,000 J 4,200 110,000 J 3,700
780,000 -- 2,500 320,000 J 1,800 930,000 J 1,500 350,000 J 1,700

ND U 10,000 ND U 7,100 ND U 5,900 ND U 5,200
ND U 2,000 ND U 1,400 4,200 J 1,200 ND U 1,000

5,100,000 -- 2,300 3,500,000 J 1,700 4,700,000 J 1,400 3,000,000 J 1,600
210,000 -- 2,500 78,000 J 1,800 270,000 J 1,500 91,000 J 1,700

ND U 4,900 ND U 3,500 ND U 2,900 ND U 2,600
ND U 2,400 ND U 1,800 ND U 1,400 ND U 1,700
ND U 3,900 ND U 2,800 ND U 2,300 ND U 2,700
ND UJ 1,700 ND U 1,200 ND U 1,000 ND U 1,200

4,400,000 -- 2,200 2,900,000 J 1,500 4,200,000 J 1,300 2,600,000 J 1,500
ND U 3,100 ND U 2,200 ND U 1,800 ND U 2,100
ND U 3,200 ND U 2,300 ND U 1,900 ND U 2,200
ND U 1,500 ND U 1,000 ND U 870 ND U 1,000

990,000 -- 4,100 400,000 J 3,000 1,200,000 J 2,500 440,000 J 4,300

KAFB-106V2-252

KAFB-106V2-252

1/13/2020

REG

KAFB-106V2 252.2 KAFB-106V2 252.2 KAFB-106V2 252

10/22/2019 10/31/2019 11/5/2019

KAFB-106V2-252 KAFB-106V2-252 KAFB-106V2-252

REG REG REG
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2-252

KAFB-106V2-252

1/13/2020

REG

KAFB-106V2 252.2 KAFB-106V2 252.2 KAFB-106V2 252

10/22/2019 10/31/2019 11/5/2019

KAFB-106V2-252 KAFB-106V2-252 KAFB-106V2-252

REG REG REG

88,000,000 -- 210,000 74,000,000 -- 150,000 94,000,000 -- 120,000 66,000,000 -- 230,000

0.000039 J 0.00021 ND U 0.0003 ND U 0.00025 ND U 0.00017

0.11 -- 0.0092 0.099 -- 0.013 0.1 -- 0.011 0.21 -- 0.0096
ND U 0.0092 ND U 0.013 ND U 0.011 ND U 0.0096
ND U 0.00021 ND U 0.0003 ND U 0.00025 ND U 0.00017
ND U 0.012 ND U 0.017 ND U 0.014 ND U 0.012
ND U 0.000096 0.000098 J 0.00014 ND U 0.00011 ND U 0.0001
79 -- 0.13 79 -- 0.18 79 -- 0.16 79 -- 0.13
20 -- 0.035 20 -- 0.051 20 -- 0.042 20 -- 0.037

0.025 -- 0.00021 0.012 -- 0.0003 0.0061 -- 0.00025 ND U 0.00017
ND U 0.00021 ND U 0.0003 ND U 0.00025 ND U 0.00017
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Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1-Dichloroethane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Carbon Disulfide
Carbon Tetrachloride
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethanol
Ethyl Acetate
Ethylbenzene
Hexane
Isopropyl Alcohol
m- & p-Xylenes
Methylene Chloride
Naphthalene
n-Heptane
o-Xylene
Propylene (Propene)
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, Total

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

VOCs Method TO-15 (µg/m3)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 2,300 ND U 4,500 ND U 8,900
ND U 1,200 ND U 2,400 4,200 J 4,700
ND U 7,600 ND U 14,000 ND U 29,000

48,000 -- 1,500 100,000 -- 2,900 240,000 J 5,700
9,200 -- 2,400 7,500 U 4,500 14,000 J 8,900
ND U 1,800 ND U 3,500 ND U 7,000

17,000 -- 1,500 33,000 -- 2,900 86,000 J 5,700
ND U 680 ND U 1,300 ND U 2,600
ND U 3,700 ND U 7,100 ND U 14,000

340,000 J 3,000 390,000 -- 5,800 630,000 J 11,000
ND U 4,200 11,000 J 8,000 ND U 16,000
ND U 1,200 17,000 -- 2,400 ND U 4,800

1,800,000 -- 2,400 2,400,000 -- 4,600 4,300,000 J 9,200
440,000 -- 980 590,000 -- 1,900 1,200,000 J 3,700

ND U 2,000 ND U 3,900 ND U 7,800
ND U 3,200 ND U 6,100 ND U 12,000
ND U 3,200 ND U 6,100 ND U 12,000
ND U 1,900 ND U 3,700 1,100 J 7,300
ND U 2,700 ND U 5,200 ND U 10,000
ND U 1,500 ND U 2,900 ND U 5,700
ND U 2,100 ND U 4,000 ND U 8,000

2,000,000 -- 1,000 2,500,000 -- 2,000 4,000,000 J 4,000
ND U 2,600 ND U 5,000 ND U 9,900
ND U 1,500 ND U 2,900 ND U 5,700

10,000 -- 1,900 11,000 -- 3,700 11,000 J 7,300
ND U 7,400 ND U 14,000 ND U 18,000

190,000 -- 1,300 180,000 -- 2,600 320,000 J 5,000
1,200,000 -- 1,100 1,200,000 -- 2,100 2,600,000 J 4,100

78,000 -- 2,500 100,000 -- 4,800 120,000 J 9,500
440,000 -- 1,300 430,000 -- 2,600 810,000 J 5,000

ND U 3,500 ND U 6,800 ND U 13,000
ND UJ 5,300 970 J 5,100 ND U 14,000

4,200,000 -- 1,200 5,800,000 -- 2,400 7,500,000 J 4,800
100,000 -- 1,300 120,000 -- 2,600 250,000 J 5,000
33,000 -- 1,800 30,000 -- 3,400 43,000 J 6,700

ND U 1,300 ND U 2,500 ND U 4,900
ND U 2,100 ND U 4,000 20,000 J 7,900
ND U 900 ND U 1,700 ND U 3,400

3,000,000 -- 1,200 3,900,000 J 2,200 4,400,000 J 4,400
ND U 1,600 ND U 3,200 800,000 J 6,200
ND U 1,700 ND U 3,300 ND U 6,500
ND U 780 ND U 1,500 ND U 3,000

540,000 -- 2,200 550,000 -- 4,200 1,000,000 J 5,600

KAFB-106V2 269.5KAFB-106V2 269.5 KAFB-106V2 269.5

5/9/2019 7/5/20194/11/2019

KAFB-106V2-270 KAFB-106V2-270KAFB-106V2-270

REGREG REG

Kirtland AFB BFF
Quarterly Bioventing Status Report
SWMUs ST-106/SS-111 Page 53 of 55

June 2020



Table C-1
Summary of Soil Gas Analytical Results

Parameter Analytical Method Analyte

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10)

Butane

Carbon Dioxide
Carbon Monoxide
Ethane
Hydrogen
Methane
Nitrogen (Ammonia As N)
Oxygen
Pentane
Propane

Fixed Gases Method D1945 (%)

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD

KAFB-106V2 269.5KAFB-106V2 269.5 KAFB-106V2 269.5

5/9/2019 7/5/20194/11/2019

KAFB-106V2-270 KAFB-106V2-270KAFB-106V2-270

REGREG REG

94,000,000 -- 220,000 120,000,000 -- 160,000 140,000,000 -- 170,000

0.0017 J 0.00022 0.002 -- 0.00022 0.0028 -- 2,300

6.8 -- 0.0098 5.8 -- 0.0094 4.7 -- 0.0099
ND U 0.0098 ND U 0.0094 ND U 0.0099

0.0017 J 0.00022 0.0017 J 0.00022 0.0011 J 2,300
ND U 0.013 ND U 0.012 ND U 0.013

0.0026 -- 0.0001 0.0023 -- 9.8E-05 0.0014 -- 0.0001
83 -- 0.14 81 -- 0.13 80 -- 0.14
9.6 -- 0.038 12 -- 0.036 14 -- 0.038

0.024 -- 0.00022 0.029 -- 0.00022 0.046 -- 0.00023
0.0018 J 0.00022 0.0021 -- 0.00022 0.0021 -- 0.00023
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Table C-1
Summary of Soil Gas Analytical Results

µg/m3 = microgram per cubic meter

mg/m3 = milligram per cubic meter

GRO = gasoline range organics

ID = identification

KAFB = Kirtland Air Force Base

LOD = limit of detection

ND = not detected

REG = normal field sample

TPH = total petroleum hydrocarbon

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 limit of detection.

-- = Validation qualifier not assigned.

% = percentage

Shading = detected concentrations above the detection limit

R = Qualifier denotes the data was rejected based on a data usability assessment and evaluation of data comparability to previous and subsequent data collected for the same well and interva
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Well ID 253053 253056 0001

253053 and 

253056

253053 and 

0001

253056 

and 0001

KAFB‐106027 471.84 471.8 471.89 0.04 ‐0.05 ‐0.09

KAFB‐106044 471.97 471.95 472.04 0.02 ‐0.07 ‐0.09

KAFB‐106045 471.63 471.66 471.73 ‐0.03 ‐0.1 ‐0.07

0.01 ‐0.07 ‐0.08

Interface Probe Difference Between:

Average Difference



Table E-2-1
Gauging Calibration Corrections, Q1 2020

Well 
Location ID

Reference 
Elevation 
Interval

(ft AMSL)
Date of 

Measurement

Depth to 
LNAPL 
(ft MRP)

Depth to 
Water 

(ft MRP)

Water Level 
Interface 

Probe Used
(Serial 

Number)

Correction 
Applied 

(ft)

Corrected 
Depth to 
LNAPL 
(ft MRP)

Corrected 
Depth to 

Water 
(ft MRP)

KAFB-106001a 4857/4838 1/20/2020 — 468.06 0001 0.08 — 467.98

KAFB-106002 4857 1/21/2020 — 464.75 0001 0.08 — 464.67
KAFB-106003 4857 1/21/2020 — 462.89 0001 0.08 — 462.81
KAFB-106004 4857 1/20/2020 — 468.49 0001 0.08 — 468.41
KAFB-106005 4857 1/22/2020 — 469.4 253056 0.00 — 469.40
KAFB-106006 4857 1/22/2020 — 474.28 253056 0.00 — 474.28
KAFB-106007 4857 1/20/2020 — 472.94 0001 0.08 — 472.86
KAFB-106008 4857 1/22/2020 — 474.5 253056 0.00 — 474.50
KAFB-106009 4857 1/21/2020 — 471.32 0001 0.08 — 471.24
KAFB-106010 4857 1/22/2020 — 466.02 253056 0.00 — 466.02
KAFB-106011 4857 1/21/2020 — 476.13 0001 0.08 — 476.05
KAFB-106012R 4857 1/21/2020 — 467.91 0001 0.08 — 467.83
KAFB-106013 4857 1/21/2020 — 473.31 0001 0.08 — 473.23
KAFB-106014 4857 1/21/2020 — 473.17 0001 0.08 — 473.09

KAFB-106015a 4857/4838 1/22/2020 — 465.04 253053 0.00 — 465.04

KAFB-106016 4857 1/20/2020 — 465.6 0001 0.08 — 465.52

KAFB-106017a 4857/4838 1/21/2020 — 465.69 0001 0.08 — 465.61

KAFB-106018a 4857/4838 1/20/2020 — 459.51 0001 0.08 — 459.43

KAFB-106019a 4857/4838 1/21/2020 — 477.73 0001 0.08 — 477.65

KAFB-106020 4857 1/20/2020 — 463.89 0001 0.08 — 463.81

KAFB-106021a 4857/4838 1/21/2020 — 436.96 253053 0.00 — 436.96

KAFB-106022a 4857/4838 1/21/2020 — 440.79 253053 0.00 — 440.79

KAFB-106023 4857 1/22/2020 — 451.51 253053 0.00 — 451.51
KAFB-106024 4857 1/20/2020 — 466.73 0001 0.08 — 466.65

KAFB-106025a 4857/4838 1/21/2020 — 439.56 253053 0.00 — 439.56

KAFB-106026 4857 1/21/2020 — 444.66 253053 0.00 — 444.66
KAFB-106027 4857 1/20/2020 — 471.89 0001 0.08 — 471.81
KAFB-106028 4857 1/22/2020 — 471.68 253056 0.00 — 471.68
KAFB-106029 4857 1/21/2020 — 433.1 253053 0.00 — 433.10
KAFB-106030 4838 1/21/2020 — 433.2 253053 0.00 — 433.20
KAFB-106031 4814 1/21/2020 — 433.24 253053 0.00 — 433.24
KAFB-106032 4857 1/21/2020 — 439.88 253053 0.00 — 439.88
KAFB-106033 4838 1/21/2020 — 440.03 253053 0.00 — 440.03
KAFB-106034 4814 1/21/2020 — 440.88 253053 0.00 — 440.88
KAFB-106035 4857 1/22/2020 — 444.77 253053 0.00 — 444.77
KAFB-106036 4838 1/22/2020 — 445.22 253053 0.00 — 445.22
KAFB-106037 4838 1/22/2020 — 445.87 253053 0.00 — 445.87
KAFB-106038 4857 1/21/2020 — 474.6 0001 0.08 — 474.52
KAFB-106039 4838 1/21/2020 — 474.38 0001 0.08 — 474.30
KAFB-106040 4814 1/21/2020 — 473.28 0001 0.08 — 473.20
KAFB-106041 4857 1/20/2020 — 446.85 253053 0.00 — 446.85
KAFB-106042 4857 1/20/2020 — 446.61 253053 0.00 — 446.61
KAFB-106043 4814 1/20/2020 — 446.84 253053 0.00 — 446.84
KAFB-106044 4838 1/20/2020 — 472.04 0001 0.08 — 471.96
KAFB-106045 4814 1/20/2020 — 471.73 0001 0.08 — 471.65
KAFB-106046 4857 1/20/2020 — 475.71 0001 0.08 — 475.63
KAFB-106047 4838 1/20/2020 — 476.22 0001 0.08 — 476.14
KAFB-106048 4814 1/20/2020 — 475.96 0001 0.08 — 475.88
KAFB-106049 4857 1/21/2020 — 438.08 253053 0.00 — 438.08
KAFB-106050 4838 1/21/2020 — 437.5 253053 0.00 — 437.50
KAFB-106051 4814 1/21/2020 — 437.8 253053 0.00 — 437.80
KAFB-106052 4857 1/21/2020 — 441.15 253053 0.00 — 441.15
KAFB-106053 4838 1/21/2020 — 441.06 253053 0.00 — 441.06
KAFB-106054 4814 1/21/2020 — 440.66 253053 0.00 — 440.66
KAFB-106055 4857 1/21/2020 — 447.53 253053 0.00 — 447.53
KAFB-106057 4838 1/21/2020 — 447.89 253053 0.00 — 447.89
KAFB-106058 4814 1/21/2020 — 448.44 253053 0.00 — 448.44
KAFB-106059 4857 1/20/2020 470.94 471.1 253056 0.00 470.94 471.10
KAFB-106060 4838 1/20/2020 — 468.62 0001 0.08 — 468.54
KAFB-106061 4814 1/20/2020 — 468.6 0001 0.08 — 468.52
KAFB-106062 4814 1/20/2020 — 474.39 0001 0.08 — 474.31

KAFB-106063b 4838 NA NA NA NA NA NA NA

KAFB-106064b 4857 NA NA NA NA NA NA NA

KAFB-106065 4838 1/22/2020 — 471.83 0001 0.08 — 471.75
KAFB-106066 4814 1/22/2020 — 471.83 0001 0.08 — 471.75
KAFB-106067 4857 1/21/2020 — 470.68 0001 0.08 — 470.60
KAFB-106068 4814 1/21/2020 — 470.38 0001 0.08 — 470.30
KAFB-106069 4838 1/21/2020 — 470.28 0001 0.08 — 470.20
KAFB-106070 4857 1/22/2020 — 441.44 253053 0.00 — 441.44
KAFB-106071 4814 1/22/2020 — 443.68 253053 0.00 — 443.68
KAFB-106072 4838 1/22/2020 — 441.98 253053 0.00 — 441.98
KAFB-106073 4838 1/20/2020 — 462.76 0001 0.08 — 462.68
KAFB-106074 4814 1/20/2020 — 463.48 0001 0.08 — 463.40
KAFB-106075 4857 1/20/2020 — 463.48 0001 0.08 — 463.40
KAFB-106076 4857 1/22/2020 467.84 467.88 253056 0.00 467.84 467.88
KAFB-106077 4838 1/21/2020 — 469.16 0001 0.08 — 469.08
KAFB-106078 4814 1/21/2020 — 468.3 0001 0.08 — 468.22
KAFB-106079 4857 1/22/2020 — 472.55 253056 0.00 — 472.55
KAFB-106080 4838 1/22/2020 — 471.14 253056 0.00 — 471.14
KAFB-106081 4814 1/21/2020 — 472.45 0001 0.08 — 472.37
KAFB-106082 4857 1/20/2020 — 458.69 0001 0.08 — 458.61
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Table E-2-1
Gauging Calibration Corrections, Q1 2020

Well 
Location ID

Reference 
Elevation 
Interval

(ft AMSL)
Date of 

Measurement

Depth to 
LNAPL 
(ft MRP)

Depth to 
Water 

(ft MRP)

Water Level 
Interface 

Probe Used
(Serial 

Number)

Correction 
Applied 

(ft)

Corrected 
Depth to 
LNAPL 
(ft MRP)

Corrected 
Depth to 

Water 
(ft MRP)

KAFB-106083 4838 1/20/2020 — 458.36 0001 0.08 — 458.28
KAFB-106084 4814 1/20/2020 — 461.07 0001 0.08 — 460.99
KAFB-106085 4857 1/22/2020 — 439.86 253053 0.00 — 439.86
KAFB-106086 4838 1/22/2020 — 440.25 253053 0.00 — 440.25
KAFB-106087 4814 1/22/2020 — 439.42 253053 0.00 — 439.42
KAFB-106088 4857 1/22/2020 — 447.18 253053 0.00 — 447.18
KAFB-106089 4838 1/22/2020 — 446.89 253053 0.00 — 446.89
KAFB-106090 4814 1/22/2020 — 445.68 253053 0.00 — 445.68
KAFB-106091 4857 1/21/2020 — 436.79 253053 0.00 — 436.79
KAFB-106092 4838 1/21/2020 — 436.9 253053 0.00 — 436.90
KAFB-106093 4814 1/21/2020 — 436.99 253053 0.00 — 436.99
KAFB-106094 4857 1/21/2020 — 467.89 0001 0.08 — 467.81
KAFB-106095 4838 1/21/2020 — 467.44 0001 0.08 — 467.36
KAFB-106096 4814 1/21/2020 — 468.08 0001 0.08 — 468.00
KAFB-106097 4838 1/21/2020 — 470.24 0001 0.08 — 470.16
KAFB-106098 4814 1/21/2020 — 470.32 0001 0.08 — 470.24
KAFB-106099 4838 1/20/2020 — 465.46 0001 0.08 — 465.38
KAFB-106100 4814 1/20/2020 — 465.48 0001 0.08 — 465.40
KAFB-106101 4838 1/21/2020 — 462.97 0001 0.08 — 462.89
KAFB-106102 4814 1/21/2020 — 463.11 0001 0.08 — 463.03
KAFB-106103 4838 1/22/2020 — 451.74 253053 0.00 — 451.74
KAFB-106104 4814 1/22/2020 — 451.21 253053 0.00 — 451.21
KAFB-106105 4838 1/21/2020 — 444.41 253053 0.00 — 444.41
KAFB-106106 4857 1/21/2020 — 444.28 253053 0.00 — 444.28
KAFB-106107 4814 1/21/2020 — 444.52 253053 0.00 — 444.52

KAFB-106148-484c 4857 1/22/2020 — 467.11 253056 0.00 — 467.11

KAFB-106149-484c 4857 1/22/2020 — 469.08 253056 0.00 — 469.08

KAFB-106150-484c 4857 1/22/2020 467.36 467.47 253056 0.00 467.36 467.47

KAFB-106151-484c 4857 1/20/2020 — 469.03 253056 0.00 — 469.03

KAFB-106152-484c 4857 1/22/2020 — 470.63 253056 0.00 — 470.63

KAFB-106153-484c 4857 1/22/2020 — 472.07 253056 0.00 — 472.07

KAFB-106154-484c 4857 1/22/2020 — 470.27 253056 0.00 — 470.27

KAFB-106155-484c 4857 1/22/2020 — 470.64 253056 0.00 — 470.64

KAFB-106156-484c 4857 1/20/2020 — 464.19 253056 0.00 — 464.19

KAFB-106201 4857 1/21/2020 — 479.31 253053 0.00 — 479.31
KAFB-106202 4838 1/21/2020 — 480.37 253053 0.00 — 480.37
KAFB-106203 4814 1/21/2020 — 480.77 253053 0.00 — 480.77
KAFB-106204 4857 1/20/2020 — 454.85 253053 0.00 — 454.85
KAFB-106205 4838 1/20/2020 — 455.21 253053 0.00 — 455.21
KAFB-106206 4814 1/20/2020 — 455.33 253053 0.00 — 455.33
KAFB-106207 4857 1/20/2020 — 465.41 253053 0.00 — 465.41
KAFB-106208 4838 1/20/2020 — 465.11 253053 0.00 — 465.11
KAFB-106209 4814 1/20/2020 — 464.47 253053 0.00 — 464.47

KAFB-106211c 4857 1/21/2020 — 465.57 0001 0.08 — 465.49

KAFB-106212 4814 1/22/2020 — 445.43 253053 0.00 — 445.43
KAFB-106213 4857 1/22/2020 — 448.24 253053 0.00 — 448.24
KAFB-106214 4838 1/22/2020 — 448.28 253053 0.00 — 448.28
KAFB-106215 4814 1/22/2020 — 448.51 253053 0.00 — 448.51
KAFB-106216 4857 1/20/2020 — 456.91 253053 0.00 — 456.91
KAFB-106217 4838 1/20/2020 — 456.81 253053 0.00 — 456.81
KAFB-106218 4814 1/20/2020 — 456.95 253053 0.00 — 456.95
KAFB-106219 4857 1/20/2020 — 462.77 253053 0.00 — 462.77
KAFB-106220 4838 1/20/2020 — 462.74 253053 0.00 — 462.74
KAFB-106221 4814 1/20/2020 — 462.53 253053 0.00 — 462.53
KAFB-106222 4857 1/20/2020 — 455.74 253053 0.00 — 455.74
KAFB-106223 4838 1/20/2020 — 456.46 253053 0.00 — 456.46
KAFB-106224 4814 1/20/2020 — 457.6 253053 0.00 — 457.60
KAFB-106225 4857 1/20/2020 — 449.32 253053 0.00 — 449.32
KAFB-106226 4838 1/20/2020 — 449.94 253053 0.00 — 449.94
KAFB-106227 4814 1/20/2020 — 450.69 253053 0.00 — 450.69

KAFB-106229a,c 4857/4838 1/22/2020 — 436.71 253053 0.00 — 436.71

KAFB-106230 4814 1/21/2020 — 446.76 253053 0.00 — 446.76

KAFB-106231 4857 1/21/2020 — 449.17 253053 0.00 — 449.17
KAFB-106232 4814 1/21/2020 — 448.69 253053 0.00 — 448.69
KAFB-106235-438 4857 1/20/2020 — 438.48 253053 0.00 — 438.48
KAFB-106235-472 4838 1/20/2020 — 438.44 253053 0.00 — 438.44
KAFB-106235-501 4814 1/20/2020 — 438.46 253053 0.00 — 438.46
KAFB-106236-436 4857 1/20/2020 — 438.15 253053 0.00 — 438.15
KAFB-106236-470 4838 1/20/2020 — 438.13 253053 0.00 — 438.13
KAFB-106236-499 4814 1/20/2020 — 438.15 253053 0.00 — 438.15
KAFB-106240-449 4857 1/21/2020 — 470.29 0001 0.08 — 470.21
KAFB-106241-428 4857 1/21/2020 — 447.15 253053 0.00 — 447.15
KAFB-106242-418 4857 1/21/2020 — 438.88 253053 0.00 — 438.88
KAFB-106243-425 4857 1/22/2020 — 443.46 253053 0.00 — 443.46
KAFB-106244-445 4857 1/20/2020 — 466.22 0001 0.08 — 466.14
KAFB-106245-460 4857 1/22/2020 — 484.19 0001 0.08 — 484.11
KAFB-106247-450 4857 1/20/2020 — 474.93 0001 0.08 — 474.85
KAFB-106S1-447 4857 1/22/2020 — 468.01 253056 0.00 — 468.01
KAFB-106S2-451 4857 1/22/2020 — 475.22 253056 0.00 — 475.22
KAFB-106S3-449 4857 1/22/2020 — 474.31 253056 0.00 — 474.31
KAFB-106S4-446 4857 1/22/2020 — 469.21 0001 0.08 — 469.13
KAFB-106S5-446 4857 1/22/2020 — 466.3 253056 0.00 — 466.30
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Table E-2-1
Gauging Calibration Corrections, Q1 2020

Well 
Location ID

Reference 
Elevation 
Interval

(ft AMSL)
Date of 

Measurement

Depth to 
LNAPL 
(ft MRP)

Depth to 
Water 

(ft MRP)

Water Level 
Interface 

Probe Used
(Serial 

Number)

Correction 
Applied 

(ft)

Corrected 
Depth to 
LNAPL 
(ft MRP)

Corrected 
Depth to 

Water 
(ft MRP)

KAFB-106S7-451 4857 1/22/2020 — 471.78 253056 0.00 — 471.78
KAFB-106S8-451 4857 1/22/2020 — 474.3 253056 0.00 — 474.30
KAFB-106S9-447 4857 1/20/2020 — 469.3 253056 0.00 — 469.30
KAFB-3411 4857 1/20/2020 — 466.67 0001 0.08 — 466.59
a Well used in analyses for both REI 4857 and 4838. 
b Well was not gauged due to presence of monitoring equipment. 
c Well not permanently designated in REI listed.
AMSL = above mean sea level

ft = foot/feet
ID = identification
LNAPL = light non-aqueous phase liquid
MRP = measurement reference point
REI = reference elevation interval

— = LNAPL not detected
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United States Department of the Interior 
U. S. GEOLOGICAL SURVEY 

New Mexico Water Science Center 
Albuquerque, New Mexico 87110 

 
 

MEMORANDUM FOR RECORD 
 

April 28, 2020 
 

Attention: Cynthia Cash, AFCEC 
 

Through: 
 
 

From: 

Subject: 

Kimberly Beisner, Water Quality Specialist, NMWSC 
Stuart Norton, Supervisory Hydrologist, NMWSC 

 
Kate Wilkins, Hydrologic Technician, NMWSC 

 
Quarterly Organic Data Transmittal for Kirtland Air Force Base (KAFB)  Bulk Fuels 
Facility (BFF) Ethylene Dibromide (EDB) Plume Sentinel Wells for the January 
2020 to March 2020 Quarter. 

 

The USGS installed sentinel wells downgradient of the KAFB BFF EDB plume and upgradient 
from community water-supply wells, as a means of providing independent observation of water 
quality in the vicinity of community water-supply wells. Samples are collected from the sentinel 
wells on a quarterly basis in accordance with the USGS fundamental science practices. This 
memorandum provides a summary of organic data results for the USGS KAFB BFF EDB plume 
Sentinel Wells (Figure 1, Table 1). Laboratory analytical results for the quarter from January 
2020  through March 2020 are presented in Table 2. 

 
Site Descriptions 

 
All the sentinel well sites (Figure 1, Table 1) are located in urban areas. The Trumbull well nest 
is located in a parking lot at the intersection of Trumbull Avenue SE and Mesilla Street SE. The 
surrounding neighborhood has a lot of vehicle traffic. The Cesar Chavez well nest is located 
behind the Cesar E. Chavez Community Center, and the site is separated from vehicle traffic. 
The Southern well nest is located east of Phil Chacon Park, and the site is generally separated 
from vehicle traffic. The VA well nest is located next to Randolph Road SE, which has a lot of 
vehicle traffic. 

 
Sampling Period 

 
Samplers were deployed between October 7, 2019 and October 10, 2019. Environmental 
samples were collected between January 6, 2020 and January 9, 2020. 



Sampling Protocols 
 

Samples were collected using dual membrane diffusion samplers following USGS sampling 
protocols outlined in the National Field Manual for the collection of water-quality data (U.S. 
Geological Survey, variously dated). The quality assurance samples collected include a source 
solution blank, trip blank, field blanks, equipment blank, matrix spike and replicate. 

 
 

Sample Analysis 
 

To improve data quality, ensure timely delivery of the data and improve quality assurance 
documentation, in November 2018, USGS began using the USGS National Water Quality 
Laboratory (NWQL) for organic compounds analyses. All samples collected quarterly at the 
USGS KAFB EDB sentinel wells are being analyzed by the NWQL. Organic compound analysis is 
completed by NWQL using method O-4127-96 (Connor and others, 1998). Effective October 1, 
2019, laboratory reporting thresholds were modified to reflect detection limits of EPA Method 
SW8260C and EPA Method SW8011. The method is approved to be in conformance with the 
National Environmental Laboratory Accreditation Program (NELAP). 

 
Data Review 

 
The data presented herein have been reviewed and approved by USGS staff,  as outlined in the 
work plan (Travis, 2017). Results are reported in Table 2. No detections were found in the 
environmental samples. The data reviewed within this memorandum were in accordance with 
the quality assurance requirements outlined in the work plan.  

 
The data are publicly available via NWIS at https://waterdata.usgs.gov/nwis/. If you have any 
questions regarding the data, please feel free to contact me at 505-830-7946 or 
klwilkins@usgs.gov. 

 

Sincerely, 

KATE WILKINS
Digitally signed by KATE 
WILKINS 
Date: 2020.04.28 11:41:37 
-06'00'



 
 

Kate Wilkins 
Project Chief 
Hydrologic Technician 
USGS New Mexico Water Science Center 

 
 

cc: Sheen Kottkamp, AFCEC 
Ben Moayyad, USACE 
Bernard Bockisch, EA Engineering 
Stuart Norton, USGS 
Kimberly Beisner, USGS 
Michael Johnson, USGS 

 
References: 

 
Connor, B.F., Rose, D.L., Noriega, M.C., Murtagh, L.K., and Abney, S.R., 1998, Methods of 
analysis by the U.S. Geological Survey National Water Quality Laboratory--Determination of 86 
volatile organic compounds in water by gas chromatography/mass spectrometry, including 
detections less than reporting limits: U.S. Geological Survey Open-File Report 97-829, 78 p. 

 
Travis, R., 2017, Work Plan For The Quarterly Sampling of the Kirtland Air Force Base Bulk Fuels 
Facility Plume Sentinel Wells. 31 p. 

 
U.S. Geological Survey, variously dated, National field manual for the collection of water-quality 
data: U.S. Geological Survey Techniques of Water-Resources Investigations, book 9, chaps. A1- 
A10, available online at http://pubs.water.usgs.gov/twri9A. 



 

Figure 1: Location of Kirtland Air Force Base Bulk Fuels Facility, USGS sentinel wells, and community water supply wells, Albuquerque and 
Kirtland Air Force Base, New Mexico. 

 



Table 1: Sentinel Well Site Information 

 
Site 

Identification 
Number 

 
 
 

Station Name 

 
Construction 
Completion 

Date 

Well Depth 
(feet below 
land surface 

(bls)) 

 
Well 

Diameter 
(inches) 

 
 

Screened Interval 
(feet bls) 

Cesar Chavez Sentinel Wells 

 
350359106335201 

10N.04E.30.134A CESAR 
CHAVEZ SENTINEL WELL 1A 

 
11/20/2014 

 
519 

 
2.5 

 
459 - 509 

 
350359106335202 

10N.04E.30.134B CESAR 
CHAVEZ SENTINEL WELL 1B 

 
10/28/2014 

 
620 

 
2.5 

 
580 - 600 

 
350359106335203 

10N.04E.30.134C CESAR 
CHAVEZ SENTINEL WELL 1C 

 
10/28/2014 

 
1,040 

 
2.5 

 
1,000 - 1,020 

 
350359106335204 

10N.04E.30.134D CESAR 
CHAVEZ SENTINEL WELL 1D 

 
10/28/2014 

 
1,338 

 
2.5 

 
1,298 - 1,318 

Southern Sentinel Wells 

 
350359106333901 

10N.04E.30.144A SOUTHERN 
SENTINEL WELL 1A 

 
12/11/2014 

 
538 

 
2.5 

 
468 - 518 

 
350359106333902 

10N.04E.30.144B SOUTHERN 
SENTINEL WELL 1B 

 
3/22/2015 

 
610 

 
2.5 

 
570 - 590 

 
350359106333903 

10N.04E.30.144C SOUTHERN 
SENTINEL WELL 1C 

 
3/22/2015 

 
1,090 

 
2.5 

 
1,050 - 1,070 

 
350359106333904 

10N.04E.30.144D SOUTHERN 
SENTINEL WELL 1D 

 
3/22/2015 

 
1,400 

 
2.5 

 
1,360 - 1,380 

Trumbull Sentinel Wells 

 
350408106335601 

10N.04E.30.1243A TRUMBULL- 
NEST-1A 

 
4/18/2013 

 
522 

 
2.5 

437 - 467; 467 - 
517 

 
350408106335602 

10N.04E.30.1243B TRUMBULL- 
NEST-1B 

 
4/18/2013 

 
1,018 

 
2.5 

 
998 - 1,008 

 
350408106335603 

10N.04E.30.1243B TRUMBULL- 
NEST-1C 

 
4/18/2013 

 
1,432 

 
2.5 

 
1,412 - 1,422 

VA Sentinel Wells 

 
 

350304106345401 

10N.03E.36.1433A 
T10N.R03E.S36.1433A Shallow 

VA Sentinel Well 

 
 

4/26/2016 

 
 

660 

 
 

3 

 
 

620 -640 

 
 

350304106345402 

10N.03E.36.1433B 
T10N.R03E.S36.1433A Middle 

VA Sentinel Well 

 
 

4/26/2016 

 
 

860 

 
 

3 

 
 

820 - 840 

 
 

350304106345403 

10N.03E.36.1433C 
T10N.R03E.S36.1433A Deep VA 

Sentinel Well 

 
 

4/26/2016 

 
 

1,040 

 
 

3 

 
 

1,000 - 1,020 
 



Table 2
Groundwater Analytical Results for Sentinel Wells, January - March 2020

Site Name:
Station Identification:

Sample Date:
Sample Type:

Sample Depth (ft bgs):
Site Elevation (ft above sea level):

Parameter Analytical Method Analyte
NMAC 

NMWQCCa EPA MCLb

Project 
Screening 

Levelc Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL

EDB 1,2-dibromoethaned 0.1 0.05 0.05 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028

Benzene 10 5 5 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Ethylbenzene 750 700 700 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Naphthalene 30 NS 30 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Toluene 750 1,000 750 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Total Xylenes 620 10,000 620 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8

Site Name:

Station Identification:

Sample Date:

Sample Type:

Sample Depth (ft bgs):

Site Elevation (ft above sea level):

Parameter Analytical Method Analyte
NMAC 

NMWQCCa EPA MCLb

Project 
Screening 

Levelc Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL

EDB 1,2-dibromoethaned 0.1 0.05 0.05 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028

Benzene 10 5 5 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Ethylbenzene 750 700 700 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Naphthalene 30 NS 30 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Toluene 750 1,000 750 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Total Xylenes 620 10,000 620 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8

Site Name:

Station Identification:

Sample Date:

Sample Type:

Sample Depth (ft bgs):

Site Elevation (ft above sea level):

Parameter Analytical Method Analyte
NMAC 

NMWQCCa EPA MCLb

Project 
Screening 

Levelc Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL

EDB 1,2-dibromoethaned 0.1 0.05 0.05 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028

Benzene 10 5 5 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Ethylbenzene 750 700 700 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Naphthalene 30 NS 30 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Toluene 750 1,000 750 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Total Xylenes 620 10,000 620 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8

VOCs

VOCs

1000 1414

Trumbull 1B Trumbull 1C

350408106335602 350408106335603350408106335601

 USGS Method            
O-4127-96 (μg/L)

 USGS Method            
O-4127-96 (μg/L)

5337.76

Environmental

Trumbull 1A

01/06/2020 1200 01/06/2020 1100

Environmental Environmental

5337.76 5337.76

01/06/2020 1300

484

Cesar Chavez 1A Cesar Chavez 1B Cesar Chavez 1C Cesar Chavez 1D

350359106335201 350359106335202 350359106335203 350359106335204

580 1062 1370

01/08/2020 1300 01/08/2020 1200 01/08/2020 1100

350359106333904

Southern 1A

Environmental

591

Southern 1B Southern 1C Southern 1D

350359106333901 350359106333902 350359106333903

Environmental Environmental Environmental Environmental

01/08/2020 1400

5363.20 5363.10 5363.10 5363.10

506

01/07/2020 1400

VOCs

1002 1303

5350.33 5350.23 5350.23 5350.23

496

01/07/2020 1200 01/07/2020 1300 01/07/2020 1100

Environmental Environmental Environmental

 USGS Method            
O-4127-96 (μg/L)

USGS Sentinel Well Data, January 6-9, 2020



Table 2
Groundwater Analytical Results for Sentinel Wells, January - March 2020

Site Name:

Station Identification:

Sample Date:

Sample Type:

Sample Depth (ft bgs):

Site Elevation (ft above sea level):

Parameter Analytical Method Analyte
NMAC 

NMWQCCa EPA MCLb

Project 
Screening 

Levelc Result Val Qual MRL Result Val Qual MRL Result Val Qual MRL

EDB 1,2-dibromoethaned 0.1 0.05 0.05 <0.028 U 0.028 <0.028 U 0.028 <0.028 U 0.028

Benzene 10 5 5 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Ethylbenzene 750 700 700 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Naphthalene 30 NS 30 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Toluene 750 1,000 750 <0.6 U 0.60 <0.6 U 0.60 <0.6 U 0.60

Total Xylenes 620 10,000 620 <1.8 U 1.8 <1.8 U 1.8 <1.8 U 1.8

b EPA National Primary Drinking Water Regulations, MCLs and Secondary MCLs, Title 40CFR Part 141, 143 (May 2009).

d 1,2-dibromoethane is reported as a MDL based on NELAP certification. The MDL for 1,2-dibromoethane is 0.014 μg/L.

μg/L = microgram per liter

bgs = below-ground surface

CFR = Code of Federal Regulations

EDB = ethylene dibromide (1,2-dibromoethane)

EPA = U.S. Environmental Protection Agency

ft = foot/feet

MCL = maximum contaminant level

MRL = USGS National Water Quality Laboratory Method Reporting Level

MDL = USGS National Water Quality Laboratory Method Detection Limit
NMAC = New Mexico Administrative Code

NMWQCC = New Mexico Water Quality Control Commission

Val Qual = validation qualifier

VOC = volatile organic compound

Results:

< = less than the limit of quantification (numerical result)

Qualifiers:
Val Quals based on criteria set by NWQL.

U =  A result that is either not detected or below the Method Detection Level.

References:
New Mexico Administrative Code. 2004. State of New Mexico, Title 20.6.2 Ground and Surface Water Protection.

350304106345403

01/09/2020 1200 01/09/2020 1100

622

a NMWQCC 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 2004).  

820 1000

Environmental Environmental Environmental

350304106345402

c  The project screening level was selected to satisfy the requirements of the Kirtland AFB Hazardous Waste Permit Number NM9570024423 as the lowest of (1) NMWQCC numeric standard or (2) EPA MCL. 

5340.668 5340.668 5340.668

VOCs

 USGS Method            
O-4127-96 (μg/L)

VA Middle VA DeepVA Shallow

01/09/2020 1300

350304106345401

USGS Sentinel Well Data, January 6-9, 2020
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LIST OF ACRONYMS AND ABBREVIATIONS 
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LIST OF ACRONYMS AND ABBREVIATIONS 
 
%   percent 
µg/L   micrograms per liter 
 
AFB   Air Force Base 
amsl   above mean sea level 
 
BFF   Bulk Fuels Facility 
BTEX   benzene, toluene, ethylbenzene, and total xylenes 
 
DMS   dual-membrane sampler 
DO   dissolved oxygen 
 
EDB   ethylene dibromide 
 
GWM   groundwater monitoring 
GWTS   groundwater treatment system 
 
mg/L   milligrams per liter 
 
PSL   project screening limit 
 
Q1   first quarter of the year (January 1 through March 31) 
Q2   second quarter of the year (April 1 through June 30) 
Q4   fourth quarter of the year (September 1 through December 31) 
 
REI   reference elevation interval 
RPD   relative percent different 
 
SE   southeast 
 
VA   Veteran’s Affairs 
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1. EXPLANATION OF REFERENCE ELEVATION INTERVAL 
DESIGNATIONS 

 
The following text was initially provided in the Fourth Quarter (Q4) 2016 Quarterly and Annual Report 
(Kirtland Air Force Base [AFB], 2017a): 
 
In previous reports, the distribution of groundwater contamination had been described in terms of 
shallow, intermediate, and deep intervals within the ethylene dibromide (EDB) plume.  These intervals 
were broadly defined by permeable zones in which EDB migration had been identified, and these 
intervals have been used to guide the vertical design of monitoring wells.  However, with the 
implementation of the groundwater treatment system (GWTS) interim measure north of Ridgecrest Drive, 
Southeast (SE), combined with the anticipated continuing water table rebound of approximately 2 feet per 
year for the next decade, these definitions of shallow, intermediate, and deep become problematic.  Not 
all contamination will move upward with the rising water table; therefore, the base of the deep zone is 
expected to remain somewhat fixed.  In addition, as the water table rises, the plume is expected to 
increase in thickness over time and impact a shallower layer of the aquifer that is not present today.  For 
these reasons, the continued use of shallow, intermediate, and deep nomenclature will be inadequate to 
accurately describe changing vertical plume concentrations and changes in the plume related to the 
GWTS operation. 
 
To assess performance of the GWTS, particularly regarding plume capture and plume collapse, several 
methods of analysis that compare variations in groundwater flow paths and contaminant concentration 
trends will be employed both horizontally and vertically.  Horizontally, visualizing how concentrations 
vary in map view, from upgradient to downgradient, around Bullhead Park and the Veteran’s Affairs 
(VA) Medical Center, has not changed as these features are fixed.  However, in the vertical dimension, 
shallow, intermediate, and deep are changing with time and are not fixed.  Therefore, to fix these layers to 
accommodate consistent performance analysis in the vertical dimension, and to provide for future 
addition of new layers (i.e., a shallower zone) as the water table rises, the concept of reference elevation 
interval (REI) is introduced in this Report.  In concept, what were once the deep, intermediate, or shallow 
zones will now be represented as layers in cake (e.g., with a bottom elevation and a top elevation).  
Because of the nature of the permeable zones, the bottom and top undulate somewhat rather than being 
perfectly flat; however, the plume can still be visualized in terms of these layers.  As the water table rises, 
layers can be added to the top.  Because these fixed layers are defined, vertical water levels and vertical 
contaminant concentrations can be compared over time and always to the same references.  This will 
allow meaningful analysis of trends that demonstrate plume capture and collapse with consistent 
reference points.  The three REIs are 4857, 4838, and 4814, corresponding to the historically identified 
shallow, intermediate, and deep zones, respectively.  Table 3-4 includes the REI assignations for the 
groundwater monitoring (GWM) network. 
 
The association of the former groundwater zones and REIs relative to the depth of well screen intervals 
within the GWM network is summarized below: 
 

 REI 4857 is currently the uppermost interval so named because the GWM wells comprising this 
dataset are screened across the elevation of 4,857 feet above mean sea level (amsl).  Data 
collected or measured from these GWM wells are representative of the hydrogeologic conditions 
of this zone that is bounded on top by the water table surface and bounded on the bottom by a 
surface that intercepts the bottom of the REI 4857 well screens.  The screen elevations for the 
GWM wells within this dataset range from 4,879 feet amsl down to 4,827 feet amsl, and include 
all wells formerly categorized as shallow, and two new GWM wells completed in December 2016 
(KAFB-106235-463 and KAFB-106236-461).  These two new wells were not sampled in Q4 
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2016.  A total of 62 wells comprise this dataset, eight of which are included in both the REI 4857 
and REI 4838 datasets:  KAFB-106001, KAFB-106015, KAFB-106017, KAFB-106018, KAFB-
106019, KAFB-106021, KAFB-106022, and KAFB-106025.  The reason for this double 
assignation is due to well screen construction lengths (25-30 feet) and, thus, overlapping screen 
intervals in REI 4838 by more than 5 feet.  This means that samples collected from these eight 
wells are representative of REI 4857, and are also representative of at least a third of REI 4838.  
Of note, a majority of the REI 4857 wells were designed to be water table wells with partially 
submerged screens, having relatively long screen lengths ranging from 20 to 30 feet.  However, 
due to rising groundwater elevations, only 14 GWM wells included in REI 4857 remained with 
partially submerged screens as of Q4 2016.  

 
 REI 4838 directly underlies REI 4857 and is so named because all but one of the screens of the 

GWM wells comprising this dataset are screened across the elevation of 4,838 feet amsl.  Data 
collected or measured from these GWM wells are representative of the hydrogeologic conditions 
of this zone that is bounded on top by the bottom surface of REI 4857 and bounded on the bottom 
by a surface that intercepts the mid-point between the REI 4838 screens and the underlying REI 
4814 screens.  The screen elevations for the GWM wells within this dataset range from 4,848 feet 
amsl down to 4,800 feet amsl, and includes all but two of the wells previously categorized as 
intermediate; the exceptions are GWM wells KAFB-106230 and KAFB-106232, which are now 
included in the REI 4814 dataset due to the depth of their screens.  Eight wells are included in 
both in REI 4857 and REI 4838 datasets, as discussed above.  The REI 4838 GWM well dataset 
contains one anomalous well assignment (KAFB-106037).  This well, having a screened 
elevation between 4,815 and 4,800 feet amsl, was previously assigned as a deep well.  However, 
it is part of the only clustered well group having four wells (all other have either two or three).  
Having three REIs meant excluding one well from this system in the capture analyses.  KAFB-
106037 was chosen over KAFB-106036 because analysis of historical groundwater level 
measurements from this clustered well group showed that it was in better communication with the 
nearby interim measure extraction well KAFB-106228.  KAFB-106037 was placed in REI 4838 
because the deepest well in the clustered well group (KAFB-106212) is screened below 
extraction well KAFB-106228, which necessitated its inclusion in the underlying REI 4814.  
A total of 46 GWM wells are included in REI 4838.   

 
 REI 4814 directly underlies REI 4838 and currently represents the lowest elevation dataset.  This 

dataset includes all but one well (KAFB-106037) previously designated as deep, as well as the 
two previously designated intermediate wells (KAFB-106230 and KAFB-106232), as described 
above.  The screened intervals for GWM wells within this dataset cover a large vertical extent of 
the aquifer ranging from an elevation of 4,824 feet amsl down to an elevation of 4,720 feet amsl.  
Not all of the screened intervals overlap, prohibiting the assignment of a reference elevation 
common to all wells.  There are 16 wells with screen elevations ranging from 4,824 to 4,798 feet 
amsl, while 20 well screens fall within the 4,781- TO 4,753 feet amsl range, and three well 
screens from 4,740- to 4,720 feet amsl.  A reference elevation of 4,814 feet amsl was chosen as 
an identifier for this interval because it passes through the screens of the uppermost group of 
wells in the dataset allowing for the addition of a deeper REI if required in the future.  Data 
collected or measured from these GWM wells are representative of the hydrogeologic conditions 
of this zone that is bounded on top by the bottom surface of REI 4838 and bounded on the bottom 
by a surface that intercepts the bottom of the REI 4814 well screens.  There are 39 GWM wells 
installed in REI 4814.
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2. DISCUSSION OF FIELD PARAMETERS FROM PASSIVE 
SAMPLING 

 
2.1 COMPARISON OF FIELD PARAMETERS BETWEEN PASSIVE AND LOW-

FLOW SAMPLING 
 
The following text was initially provided in the Second Quarter (Q2) 2017 Quarterly Report (Kirtland 
AFB, 2017b): 
 
Upon initiating the Q2 2017 passive sampling, field parameter measurements were notably skewed from 
historical measurements.  Following the collection of field parameters from 13 GWM well locations with 
passive samplers, it was apparent that field parameter data collected from the passive samplers were not 
representative of the groundwater conditions due to the pore diameter of the passive sampling 
membranes, and continued collection of field parameters from passive samplers was terminated pending 
discussion with the New Mexico Environment Department.  Therefore, field parameters were only 
collected from wells that utilized low-flow sampling techniques (all located south of 
Gibson Boulevard SE).   
 
2.2 PASSIVE SAMPLER EVALUATION 
 
The following text was initially provided in the Q4 2017 Quarterly and Annual Report 
(Kirtland AFB, 2018a): 
 
A demonstration was performed in Q4 2017 to assess a proposed transition from collecting grab samples 
using a low-flow methodology (Bennett pump sampling systems) to a passive sampling technique (i.e., 
dual-membrane sampler [DMS]).  This demonstration consisted of comparing low-flow sample analytical 
results and passive sample analytical results for EDB; benzene, toluene, ethylbenzene, and total xylenes 
(BTEX); and inorganic compounds from groundwater samples collected from five source area wells 
(Figure E-7-1).  The results are reported in Table 3-14, and shown on Figure 3-23.   
 
In addition, field parameters were compared between the low-flow purge water using a YSI Pro Plus 
multiparameter probe with a flow-through cell, and measurements taken in situ within the well using an 
Aqua TROLL® 600 multiparameter sonde deployed within the well screen depth (Table 3-15).  If passive 
sampling is approved for source area wells, reliable field parameter measurements will not be achieved 
from the DMSs and, therefore, an in situ method may be proposed if continued field parameter collection 
is necessary.  
 
The analytical results from this demonstration are summarized below.  In accordance with the work plan 
(Kirtland AFB, 2017c), the low-flow sample data are used for reporting purposes.  The sample results 
from the DMSs are only used for demonstration purposes, and a relative percent difference (RPD) was 
calculated for each analyte within each sample (Table 3-14).  The approved Quality Assurance Project 
Plan acceptable RPD for duplicate groundwater samples is 35 percent (%) for analytical results and was, 
therefore, used herein to determine a comparable threshold value.  The RPD acceptance threshold of 35% 
is relevant when comparing two samples utilizing the same sampling methodology.  A comparison of 
results collected via two different sampling methods, one discrete (DMS) and one indiscrete (Bennett 
Pump), may result in widely varying RPDs.  The 35% threshold has been selected to illustrate that the 
two methods provide results that are comparable to two samples obtained using the same sampling 
methodology.  Analytical results and RPDs are summarized below: 
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 EDB was detected in all groundwater samples collected using both low-flow and passive 
technologies.  The RPD for EDB from samples collected from KAFB-106005 was 10%.  The 
EDB concentrations from the other four wells in the demonstration ranged from 0.85 to 5.9 
micrograms per liter (µg/L), with RPDs ranging from 48 to 175%; above the acceptable 35% 
RPD. 

 
 Benzene was detected in all groundwater samples (at concentrations above the project screening 

limit [PSL] of 5 µg/L) using both low-flow and passive technologies.  The RPD for the benzene 
results was 0% for KAFB-106008 (both methods had a benzene concentration of 2,300 µg/L) and 
the RPD was relatively low for two other wells (KAFB-106005 and KAFB-106006) at 26 and 
31%, respectively.  The RPD for benzene from groundwater samples collected from KAFB-
106014 and KAFB-106059 was 64 and 121%, respectively; above the acceptable 35% RPD. 

 
 Toluene was detected or estimated in all groundwater samples collected using both low-flow and 

passive technologies.  The RPD for toluene ranged from 16 to 195%, and was below the 
acceptable 35% RPD in two wells (KAFB-106005 and KAFB-106008).   

 
 Ethylbenzene was detected in all groundwater samples collected using both low-flow and passive 

technologies.  The RPD for ethylbenzene was 0% in KAFB-106006 (both methods had an 
ethylbenzene concentration of 3 µg/L) and the RPD was relatively low for KAFB-106005 (19%).  
The ethylbenzene concentrations from the other three wells in the demonstration ranged from 
45 to 470 µg/L, with RPDs ranging from 39 to 164%; above the acceptable 35% RPD. 

 
 Total xylenes were detected all groundwater samples collected using both low-flow and passive 

technologies, with the exception of the DMS sample from KAFB-106006, precluding the ability 
to calculate an RPD from that well.  The RPD for total xylenes was 17% from KAFB-106005, 
within the 35% RPD.  The RPD was above 35% in the remaining wells (KAFB-106008, KAFB-
106014, and KAFB-106059).   

 
It should be noted that while some RPD values for EDB and benzene exceeded the 35% threshold, no 
significant differences in analyte concentrations were observed between either sampling method or the 
respective analyte PSL.  Both methods yielded comparable results that were either both below or above 
the PSL.  The only exception to this was the EDB results from well KAFB-106006.  At this well, the low-
flow sampling method resulted in an estimated value below the PSL (0.014 µg/L) while the passive 
sampling method resulted in a value above the PSL (0.21 µg/L).  When comparing plume maps utilizing 
either the passive sampling data or the low-flow sampling data, only minimal shifts of some internal 
isocontours occur between the two sample types (Figure 3-23); however, the overall contoured boundary 
(specified as the PSL concentration) generally remained unchanged. 
 

 Inorganic concentrations observed in the groundwater samples collected using the two methods 
were generally in agreement, with only a few samples that exceeded the 35% RPD, as follows: 

 
― Dissolved manganese in KAFB-106005 (40% RPD) and KAFB-106014 (46% RPD) 

 
― Nitrate/nitrite nitrogen in KAFB-106005 (156% RPD) and KAFB-106006 (40% RPD) 

 
― Dissolved iron in KAFB-106006 (44% RPD) 

 
― Chloride in KAFB-106014 (80% RPD). 
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The results from the field parameter demonstration are summarized below.  In accordance with the work 
plan (Kirtland AFB, 2017c), the low-flow purge water data are used for reporting purposes as measured 
using the YSI Pro Plus.  The field parameters from the Aqua TROLL® 600 multiparameter sonde are used 
for demonstration purposes only, and an RPD was calculated for each parameter within each well 
(Table 3-15).  An RPD of 50% was deemed acceptable for the field parameters, and is conservative given 
the variability and relatively low concentrations of dissolved oxygen (DO) and turbidity.  In accordance 
with the work plan (Kirtland AFB, 2017c), field parameters were collected until stabilization of three 
consecutive readings within 10% of one another was achieved, or a maximum of 1 hour.  The final, 
stabilized field parameters measurements are used for reporting and demonstration purposes.     
 

 Turbidity had relatively high RPDs, with the exception of KAFB-106014 at 20%; the remaining 
four wells had an RPD for turbidity ranging from 60 to 198%.  

 
 Temperature was consistent between the two methods, with a maximum RPD of 12% (KAFB-

106008).  
 

 DO had relatively high RPDs in three wells (KAFB-106005, KAFB-106006, and KAFB-
106008).  DO had relatively low RPDs in KAFB-106014 (46%) and KAFB-106059 (28%).  
Although DO had relatively high RPDs in three of the demonstration wells, the results were all 
<1 milligrams per liter (mg/L), with the exception of the low-flow result from KAFB-106006 
(2.94 mg/L).   

 
 Specific conductivity was consistent between the two methods, with a maximum RPD of 43% 

(KAFB-106005). 
 

 pH was consistent between the two methods, with a maximum RPD of 7% (KAFB-106059). 
 

 Oxidation-reduction potential had relatively high RPDs in wells KAFB-106005 and KAFB-
106059 at 55 and 54%, respectively.  The other wells demonstrated relatively low RPDs for 
oxidation reduction potential, ranging from 5 to 29%.    

 
These results indicate that passive sampling techniques (i.e., DMSs) generally provide results that are 
comparable to low-flow techniques for inorganic parameters.  For volatile parameters, including EDB and 
BTEX, the results indicate good agreement between the two methods for relatively lower concentrations 
(e.g., KAFB-106005 and KAFB-106006); however, the higher concentrations of EDB and BTEX did not 
provide as comparable results between the two methods (e.g., KAFB-106008, KAFB-106014, and 
KAFB-106059).  Plume delineation in the source area at the PSL for both EDB and benzene was 
comparable between both methods.  Significant differences in concentration contours were only observed 
at concentrations exceeding the PSL by approximately three orders of magnitude (Figure 3-23).  The only 
exception to the plume boundary was for the EDB PSL contour extending further south around KAFB-
106006 due to the higher passive sampler concentration.  
 
Previous demonstrations have shown generally comparable results between the two methods, with no 
consistent bias identified (i.e., neither method has consistently resulted in higher or lower concentrations).  
Furthermore, vertical profiles were evaluated in Q4 2016 and first quarter (Q1) 2017 (Kirtland AFB, 
2017d) that demonstrated most source area wells that were evaluated did not have significant vertical 
gradients and, therefore, matching the passive sample depths to the low-flow sample depth, as was done 
for this demonstration, should not result in a significant sample bias.  The two field parameter methods 
(low-flow purge water versus in situ measurements) resulted in agreement between the methods, with 
turbidity being the parameter with the greatest discrepancies.  Temperature, pH, and specific conductivity 
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all revealed consistent measurements between the two methods.  Although DO resulted in RPDs greater 
than 50% in three wells, all results were <1 mg/L, with the exception of the low-flow result from KAFB-
106006 (2.94 mg/L). 
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3. REGIONAL GROUNDWATER GRADIENT 
 
The following text was initially provided in the Q2 2018 Quarterly Report (Kirtland AFB, 2018b): 
 
The GWM well network for the Kirtland AFB Bulk Fuels Facility (BFF) jet fuel dissolved-phase 
contamination is screened near the top of the saturated interval of the Santa Fe Group aquifer system.  
Historically, this aquifer system was the sole water supply for the Albuquerque metropolitan area and the 
groundwater flow was from north-northeast to south-southwest toward the Rio Grande (Bexfield and 
Anderholm, 2000).  As the population increased, water demand also increased and the Santa Fe aquifer 
system experienced significant stress resulting in water level declines in excess of 100 feet near Kirtland 
AFB (Powell and McKean, 2014).  Furthermore, the groundwater flow changed direction from south-
southwest (toward the Rio Grande) to an easterly and northeasterly direction, away from the Rio Grande 
and toward the city and its drinking water supply wells (Powell and McKean, 2014).  It is important to 
note the predominant groundwater flow direction, which the dissolved-phase constituents migrated along, 
was north-northeast.  To reduce the use of groundwater while maintaining municipal water supply, in 
2008, the Albuquerque Bernalillo County Water Utility Authority began diverting water from the San 
Juan-Chama Drinking Water Project.  As a result, this surface water diversion has relieved the pumping 
stress of the Santa Fe aquifer system and groundwater levels have been rebounding approximately 3-4 ft 
per year, with rates varying depending upon the proximity to pumping wellfields or historical 
groundwater sinks (Beman, 2013).  A more detailed discussion of the conceptual site model can be found 
in Section 7 of the RFI Report (Kirtland AFB, 2018c). 
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4. DESCRIPTION OF FORMER WELL DESIGNATIONS AND 
ASSOCIATED SAMPLING REGIMES 

 
The following text was initially provided in the Q4 2018 Quarterly and Annual Report 
(Kirtland AFB, 2019): 
 
In previous reports, GWM wells were assigned designations based either on their location related to the 
groundwater gradient and their spatial relationship to the dissolved-phase EDB or simply on their location 
(i.e., source area, etc.).  However, due to the changing regional groundwater gradient (Section 3), these 
designations may no longer be appropriate or meaningful.  In order to present analytical data and data 
summaries conveniently at the project scale, all GWM wells will hereafter be designated simply as 
“groundwater monitoring well,” except for newly added wells (which includes any newly installed wells), 
and the presentation of analytical data will be centered on analytes as opposed to former well designation.  
The former well designations and monitoring well objective are provided in Table 3-1 along with the 
current sampling regime by quarter.  A brief description of the former well designations and the 
frequency of samples collected by designation is provided below. 

 
Newly Added Wells—Newly added wells include both existing wells that are added to the GWM network 
as well as newly installed wells that have not completed four quarters of baseline sampling.  Newly added 
GWM wells require a minimum of four consecutive quarters of baseline full-suite analytical sampling 
before receiving a designation that determines the long-term sampling regime.  These wells have been 
added to define the plume boundary and provide additional water table monitoring due to the rising 
groundwater elevation. 
 
Source Area Wells—Primarily located in the BFF south of Randolph Road SE and proximal to the spill 
site on-Base.  Sampled during Q2 and Q4.  These wells monitor the higher concentrations of dissolved-
phase contaminants on-Base. 

 
Downgradient Proximal Wells—Located north of Ridgecrest Drive SE surrounding the historical low 
concentration dissolved-phase EDB to the west, north, and east into the distal portion of the GWM 
network.  Analytical data for these wells have been historically below the maximum contaminant level for 
EDB.  Sampled every quarter.  These wells assist in plume boundary definition. 

 
Veterans Affairs (VA) Proximal Wells—Three sets of nested wells located between the historical 
dissolved-phase EDB south of Ridgecrest Drive SE and the Raymond G. Murphy VA Medical Center as a 
means to detect any potential contaminant migration toward the VA medical campus.  Sampled every 
quarter.  These wells provide additional wellhead protection monitoring for the VA supply well. 
 
Signal Wells—Three wells located along the south side of Ridgecrest Drive SE to monitor BTEX and 
provide early indication if theses dissolved-phase constituents are migrating from the source area into the 
interim measure Target Capture Zone.  Sampled during Q2 and Q4. 

 
GWM Wells—Primarily located north of Ridgecrest Drive SE within the historical footprint of the 
dissolved-phase EDB.  Analytical data from these wells serve to define the volume and mass of the 
dissolved-phase EDB throughout the GWM network.  Sampled in Q2 and Q4. 
 





APPENDIX E-6 

Kirtland AFB BFF  March 2020 
Quarterly and Annual Report – October-December 2019 
SWMUs ST-106/SS-111 E-6-5-1 

5. REFERENCES 
 
Beman, J.E.  2013.  Water-level data for the Albuquerque Basin and adjacent areas, central New Mexico,  

period of record through September 30, 2012.  U.S. Geological Survey Data Series 790.  32 p. 
 
Bexfield, L.M. and S.K. Anderholm.  2000.  Predevelopment water-level map of the Santa Fe Group 

aquifer system in the Middle Rio Grande Basin between Cochiti Lake and San Acacia, New 
Mexico: U.S. Geological Survey Water-Resources Investigations Report 00-4249, 1 sheet. 

 
Kirtland Air Force Base (AFB).  2017a.  Quarterly Monitoring Report October-December 2016 and 

Annual Report for 2016, Bulk Fuels Facility, SWMU ST-106/SS-111.  Prepared by EA Engineering, 
Science, and Technology, Inc., PBC for Kirtland AFB under USACE–Albuquerque District Contract 
No. W912DR-12-D-0006.  March. 

 
Kirtland AFB.  2017b.  Quarterly Monitoring Report April-June 2017, Bulk Fuels Facility, SWMU ST-

106/SS-111.  Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 
under USACE–Albuquerque District Contract No. W912DR-12-D-0006.  September. 

 
Kirtland AFB.  2017c.  Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water Supply 

Sampling Revision 1, Bulk Fuels Facility, Solid Waste Management Unit ST-106/SS-111.  Prepared 
by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB under USACE–
Albuquerque District Contract No. W9128F-13-D-0006.  December. 

 
Kirtland AFB.  2017d.  Quarterly Monitoring Report January-March 2017, Bulk Fuels Facility, SWMU 

ST-106/SS-111.  Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 
under USACE–Albuquerque District Contract No. W912DR-12-D-0006.  June. 

 
Kirtland AFB.  2018a.  Quarterly Monitoring Report October-December 2017 and Annual Report for 

2017, Bulk Fuels Facility, SWMU ST-106/SS-111.  Prepared by EA Engineering, Science, and 
Technology, Inc., PBC for Kirtland AFB under USACE–Albuquerque District Contract No. 
W912DR-12-D-0006.  March. 

 
Kirtland AFB.  2018b.  Quarterly Monitoring Report April-June 2018, Bulk Fuels Facility, SWMU ST-

106/SS-111.  Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 
under USACE–Albuquerque District Contract No. W912DR-12-D-0006.  September. 

 
Kirtland AFB.  2018c.  Phase I RCRA Facility Investigation Report, Bulk Fuels Facility Releases, Solid 

Waste Management Unit ST-106/SS-111.  Prepared by Sundance Consulting, Inc. for Kirtland AFB 
under USACE-Albuquerque District Contract No. W912PP-16-C-0002.  August. 

 
Kirtland AFB.  2019.  Quarterly Monitoring Report October-December 2018 and Annual Report for 

2018, Bulk Fuels Facility, SWMU ST-106/SS-111.   Prepared by EA Engineering, Science, and 
Technology, Inc., PBC for Kirtland AFB under USACE–Albuquerque District Contract No. 
W912DR-12-0006.  March. 

 
Powell, R.I. and S.E. McKean.  2014.  Estimated 2012 groundwater potentiometric surface and drawdown 

from predevelopment to 2012 in the Santa Fe Group aquifer system in the Albuquerque metropolitan 
area, central New Mexico: U.S. Geological Survey Scientific Investigations Map 3301. 

 

 





APPENDIX E-6 

Kirtland AFB BFF  March 2020 
Quarterly and Annual Report – October-December 2019 
SWMUs ST-106/SS-111 

FIGURES 
  



APPENDIX E-6 

Kirtland AFB BFF  March 2020 
Quarterly and Annual Report – October–December 2019 
SWMUs ST-106/SS-111 

List of Appendix E-6 Figures 
 

 Q4 2017 Figure 3-23 – Source Area Well Comparison between Low Flow Samples and Passive 
Samplers in REI 4857, Q4 2017 
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Notes: 
Monitoring wells used in comparison study:

KAFB-106005, KAFB-106006, KAFB-106008,
KAFB-106014, and KAFB-106059.
EDB plume based on model generated with 

C-Tech MVS Premier Version 9.94.
Values in parentheses are duplicate sample results.
All units are measured in µg/L.

µg/L = micrograms per liter
EDB = ethylene dibromide
ND = nondetect

Q4 = quarter 4
Qualifer(s):
J = denotes the analyte was positively identified,

but the associated numerical value is estimated. 
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 Q4 2016 Table 3-4 – Groundwater Monitoring Wells Included in Q4 2016 Monitoring Activities 
 

 Q4 2017 Table 3-14 – Comparison of Analytical Results between Bennett Pumps and Passive 
Samplers in Source Area Wells, Q4 2017 
 

 Q4 2017 Table 3-15 – Comparison of Analytical Results between YSI and Aqua-Troll Parameter 
Readings for Source Area Wells, Q4 2017 
 

 Q4 2018 Table 3-1 – Groundwater Monitoring Program 



Table 3-4

Groundwater Monitoring Wells Included in Q4 2016 Monitoring Activities

Well Location ID

Reference Elevation 

Interval (ft AMSL) Installation Date

Date 

Sampled

Screen Interval
a

(ft bgs)

Screen Interval
a

(AMSL)

Dedicated 

Sampling System 

(Yes/No)?

Screen 

Submerged 

(Yes/No)?

Estimated Pump 

Intake Depth (ft 

bags)
b

Analytical Suite
c

KAFB-3411 4857 11/10/1999 11/16/2016 461-504 4879-4836 No Yes 505.31 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106001 4857/4838 11/10/2000 11/10/2016 483-508 4859-4834 No Yes 487.83 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106002 4857 3/26/2002 10/20/2016 479-504 4861-4836 Yes Yes 503.99 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106007 4857 11/14/2007 10/31/2016 484-509 4860-4835 Yes Yes 504.07 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106015 4857/4838 10/14/2008 10/25/2016 485-510 4855-4830 No Yes 490.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106016 4857 10/17/2008 10/24/2016 475-500 4864-4839 Yes Yes 494.73 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106019 4857/4838 12/9/2008 11/7/2016 493-518 4859-4834 No Yes 497.95 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106020 4857 12/19/2008 10/25/2016 482-507 4859-4834 No Yes 484.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106021 4857/4838 6/7/2009 10/5/2016 458-483 4856-4831 No Yes 460.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106022 4857/4838 6/12/2009 10/13/2016 462-487 4856-4831 Yes Yes 483.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106023 4857 6/27/2009 11/10/2016 473-498 4856-4831 No Yes 475.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106024 4857 8/3/2009 11/2/2016 481-506 4862-4837 Yes Yes 502.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106025 4857/4838 12/5/2010 10/5/2016 465-490 4852-4827 No Yes 467.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106027 4857 5/1/2010 10/24/2016 481-501 4864-4844 Yes Yes 490.59 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106035 4857 8/9/2011 10/27/2016 452-482 4869-4839 No No 474.35 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106036 4838 8/5/2011 10/27/2016 481-496 4841-4826 No Yes 483.80 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106037 4838 7/14/2011 11/8/2016 507-522 4815-4800 No Yes 509.21 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106039 4838 7/26/2011 10/27/2016 508-523 4840-4825 No Yes 513.50 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106040 4814 7/19/2011 10/29/2016 530-545 4817-4802 No Yes 536.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106042 4857 5/31/2011 11/10/2016 469-484 4855-4840 No Yes 471.06 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106043 4814 5/18/2011 10/10/2016 543-558 4781-4766 Yes Yes 550.60 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106044 4838 1/7/2011 10/24/2016 504-519 4842-4827 Yes Yes 511.70
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106045 4814 1/17/2011 11/14/2016 528-543 4817-4802 No Yes 535.80
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106046 4857 4/8/2011 10/31/2016 490-510 4863-4843 Yes Yes 504.95 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106047 4838 4/8/2011 10/31/2016 512-527 4841-4826 Yes Yes 519.55 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106048 4814 4/8/2011 11/15/2016 535-550 4818-4803 No Yes 537.50 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106052 4857 7/25/2011 10/12/2016 449-479 4870-4840 Yes Yes 472.28 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106053 4838 7/11/2011 10/12/2016 478-493 4841-4826 Yes Yes 486.10 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106054 4814 6/28/2011 10/12/2016 504-519 4814-4799 Yes Yes 511.60 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106055 4857 6/24/2011 10/12/2016 465-485 4860-4840 Yes Yes 479.90 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106057 4838 6/19/2011 10/12/2016 484-499 4841-4826 Yes Yes 493.05 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106058 4814 6/14/2011 10/13/2016 511-526 4815-4800 Yes Yes 518.07 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106070 4857 5/23/2011 10/17/2016 460-485 4858-4833 Yes Yes 474.85 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106071 4814 5/13/2011 10/18/2016 548-563 4773-4758 Yes Yes 555.43 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106072 4838 5/1/2011 11/3/2016 475-495 4844-4824 No Yes 477.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106073 4838 5/5/2011 11/14/2016 499-514 4841-4826 No Yes 501.74 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106074 4814 4/28/2011 11/14/2016 569-584 4772-4757 No Yes 571.56 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106075 4857 4/17/2011 10/19/2016 480-500 4860-4840 Yes Yes 494.90 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106082 4857 4/5/2011 11/1/2016 472-492 4863-4843 No Yes 474.10 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106083 4838 4/15/2011 11/7/2016 495-510 4840-4825 No Yes 497.62 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106084 4814 4/5/2011 11/1/2016 566-581 4768-4753 No Yes 571.50 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106085 4857 7/8/2011 10/17/2016 446-476 4871-4841 Yes No 468.96 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106086 4838 6/26/2011 11/8/2016 476-491 4842-4827 No Yes 478.03 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106087 4814 6/19/2011 11/8/2016 546-561 4771-4756 No Yes 548.01 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106088 4857 6/3/2011 10/17/2016 460-480 4864-4844 Yes Yes 475.06 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106089 4838 5/23/2011 10/15/2016 481-496 4843-4828 Yes Yes 488.99 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106090 4814 5/23/2011 10/18/2016 555-570 4768-4753 Yes Yes 562.41 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106091
e

4857 6/4/2011 10/13/2016 / 12/15/16 454-474 4860-4840 Yes Yes 468.98 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106092 4838 5/24/2011 10/17/2016 474-489 4840-4825 Yes Yes 480.35 VOCs, EDB, metals, anions, alkalinity, FP

Groundwater Monitoring Wells
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Table 3-4

Groundwater Monitoring Wells Included in Q4 2016 Monitoring Activities

Well Location ID

Reference Elevation 

Interval (ft AMSL) Installation Date

Date 

Sampled

Screen Interval
a

(ft bgs)

Screen Interval
a

(AMSL)

Dedicated 

Sampling System 

(Yes/No)?

Screen 

Submerged 

(Yes/No)?

Estimated Pump 

Intake Depth (ft 

bags)
b

Analytical Suite
c

Groundwater Monitoring WellsKAFB-106093 4814 5/24/2011 10/13/2016 544-559 4770-4755 Yes Yes 550.38 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106094 4857 6/26/2011 10/20/2016 484-504 4861-4841 Yes Yes 499.11 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106095 4838 6/24/2011 10/19/2016 504-519 4841-4826 Yes Yes 511.03 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106096 4814 6/7/2011 10/20/2016 576-591 4769-4754 Yes Yes 583.75 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106103 4838 6/21/2011 10/18/2016 485-500 4844-4829 Yes Yes 492.46 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106104 4814 6/15/2011 10/18/2016 510-525 4818-4803 Yes Yes 517.41 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106105 4838 8/19/2011 11/2/2016 484-499 4838-4823 No Yes 486.06 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106106 4857 8/10/2011 10/11/2016 454-484 4868-4838 Yes Yes 476.17 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106107 4814 8/30/2011 11/10/2016 510-525 4812-4797 No Yes 512.27 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106212 4814 2/17/2015 10/31/2016 543-558 4779-4764 No Yes 453.97 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106213 4857 2/10/2015 10/13/2016 448-478 4877-4847 Yes No 475.30 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106214 4838 3/9/2015 10/17/2016 478-493 4848-4833 Yes Yes 490.08 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106215 4814 4/28/2015 11/7/2016 547-562 4779-4764 No Yes 549.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106219 4857 3/12/2015 10/6/2016 463-493 4877-4847 Yes No 475.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106220 4838 3/12/2015 10/6/2016 493-508 4847-4832 Yes Yes 490.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106221 4814 6/5/2015 10/6/2016 561-576 4779-4764 Yes Yes 554.40 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106225 4857 1/19/2015 10/11/2016 450-480 4876-4846 Yes No 474.70 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106226 4838 2/3/2015 11/8/2016 480-495 4847-4832 No Yes 482.14 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106227 4814 5/6/2015 10/11/2016 548-563 4780-4765 Yes Yes 554.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106029 4857 6/4/2011 10/4/2016 451-471 4860-4840 No Yes 465.35 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106030 4838 5/25/2011 10/4/2016 469-484 4842-4827 Yes Yes 476.97 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106031 4814 5/25/2011 10/4/2016 496-510 4815-4801 Yes Yes 502.49 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106032 4857 6/24/2011 10/26/2016 456-476 4862-4842 No Yes 470.74 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106033 4838 6/24/2011 10/26/2016 477-492 4841-4826 No Yes 480.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106034 4814 6/24/2011 10/26/2016 502-517 4817-4802 Yes Yes 509.33 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106049 4857 5/13/2011 10/11/2016 457-477 4859-4839 No Yes 471.50 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106050 4838 5/2/2011 10/11/2016 474-489 4842-4827 Yes Yes 482.57 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106051 4814 4/26/2011 10/11/2016 500-515 4816-4801 Yes Yes 508.87 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106201 4857 10/4/2012 10/10/2016 487-517 4868-4838 No Yes 502.00
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106202 4838 9/23/2012 10/10/2016 517-532 4838-4823 Yes Yes 521.77 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106203 4814 9/9/2012 10/10/2016 620-635 4735-4720 Yes Yes 627.50
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106204 4857 8/29/2012 10/10/2016 462-492 4871-4841 No No 477.55
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106205 4838 8/21/2012 10/10/2016 492-507 4841-4826 Yes Yes 500.00
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106206 4814 8/9/2012 10/10/2016 593-608 4741-4726 Yes Yes 600.85
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106207 4857 8/22/2012 10/25/2016 473-503 4872-4842 No No 488.00
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106208 4838 8/16/2012 10/10/2016 503-518 4841-4826 No Yes 510.50
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106209 4814 8/7/2012 10/25/2016 603-617 4741-4727 No Yes 610.00
d

VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106216 4857 2/10/2015 10/13/2016 455-485 4879-4849 Yes No 475.08 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106217 4838 2/17/2015 11/7/2016 485-500 4849-4834 No Yes 487.06 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106218 4814 5/26/2015 10/13/2016 552-567 4781-4766 Yes Yes 554.58 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106222 4857 1/15/2015 10/12/2016 458-488 4875-4845 Yes No 475.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106223 4838 2/17/2015 10/12/2016 488-503 4846-4831 Yes Yes 489.50 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106224 4814 5/15/2015 10/12/2016 555-570 4780-4765 Yes Yes 554.58 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106231 4857 9/8/2015 10/3/2016 440-475 4887-4852 Yes No 470.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106232 4814 9/1/2015 10/3/2016 503-518 4824-4809 No Yes 503.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106003 4857 1/25/2003 10/24/2016 476-501 4861-4836 No Yes 501.70 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106004 4857 1/4/2006 11/15/2016 484-509 4859-4834 No Yes 488.77 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106013 4857 9/19/2008 11/9/2016 486-511 4862-4837 No Yes 491.72 VOCs, EDB, metals, anions, alkalinity, FP

Downgradient Proximal Wells

Veterans Affairs Proximal Wells
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Table 3-4

Groundwater Monitoring Wells Included in Q4 2016 Monitoring Activities

Well Location ID

Reference Elevation 

Interval (ft AMSL) Installation Date

Date 

Sampled

Screen Interval
a

(ft bgs)

Screen Interval
a

(AMSL)

Dedicated 

Sampling System 

(Yes/No)?

Screen 

Submerged 

(Yes/No)?

Estimated Pump 

Intake Depth (ft 

bags)
b

Analytical Suite
c

Groundwater Monitoring WellsKAFB-106097 4838 4/27/2011 11/9/2016 506-521 4842-4827 No Yes 508.14 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106098 4814 4/17/2011 11/9/2016 531-546 4817-4802 No Yes 533.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106099 4838 5/12/2011 11/2/2016 501-516 4842-4827 No Yes 503.11 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106100 4814 5/3/2011 10/19/2016 526-541 4817-4802 No Yes 533.47 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106101 4838 2/21/2011 10/24/2016 496-511 4841-4826 No Yes 503.22 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106102 4814 3/3/2011 11/1/2016 521-534 4816-4803 No Yes 526.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106005 4857 1/22/2007 11/15/2016 479-504 4865-4840 No Yes 484.04 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106006 4857 10/31/2007 11/8/2016 483-508 4866-4841 No Yes 484.60 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106008 4857 11/21/2007 11/17/2016 486-511 4863-4838 No Yes 491.10 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106009 4857 11/28/2007 11/3/2016 480-505 4865-4840 No Yes 485.70 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106010 4857 12/6/2007 11/16/2016 483-508 4860-4835 No Yes 485.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106011 4857 9/23/2008 10/24/2016 486-511 4864-4839 Yes Yes 505.83 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106012R 4857 4/23/2014 11/8/2016 465-495 4877-4847 No No 495.52 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106014 4857 10/3/2008 11/16/2016 486-511 4861-4836 No Yes 491.17 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106028 4857 3/19/2012 10/19/2016 486-510 4863-4839 Yes Yes 506.80 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106059 4857 4/7/2011 11/14/2016 483-503 4862-4842 No Yes 488.60 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106060 4838 4/16/2011 10/20/2016 503-518 4842-4827 Yes Yes 510.29 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106061 4814 4/8/2011 10/20/2016 573-588 4772-4757 Yes Yes 580.20 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106062 4814 3/19/2011 10/24/2016 575-590 4773-4758 Yes Yes 582.70 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106063 4838 4/8/2011 11/2/2016 505-520 4844-4829 No Yes 510.38 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106064 4857 3/24/2011 11/15/2016 485-505 4863-4843 No Yes 490.18 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106065 4838 5/17/2011 10/19/2016 508-523 4841-4826 Yes Yes 515.35 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106066 4814 5/16/2011 10/19/2016 575-590 4774-4759 Yes Yes 583.06 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106067 4857 5/11/2011 10/19/2016 485-505 4863-4843 Yes Yes 499.99 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106068 4814 5/2/2011 10/17/2016 580-595 4767-4752 Yes Yes 587.41 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106069 4838 5/1/2011 11/1/2016 506-521 4841-4826 No Yes 508.08 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106076 4857 4/8/2011 11/21/2016 480-500 4865-4845 No Yes 482.14 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106077 4838 4/8/2011 11/16/2016 504-519 4841-4826 No Yes 506.00 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106078 4814 4/8/2011 11/16/2016 573-588 4772-4757 Yes Yes 581.01 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106079 4857 3/22/2011 10/20/2016 483-503 4864-4844 Yes Yes 498.78 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106080 4838 4/17/2011 10/20/2016 503-518 4843-4828 Yes Yes 511.77 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106081 4814 4/16/2011 10/20/2016 574-589 4772-4757 Yes Yes 582.34 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106017 4857/4838 11/19/2008 10/18/2016 482-507 4857-4832 Yes Yes 501.56 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106018 4857/4838 11/24/2008 10/18/2016 476-501 4857-4832 Yes Yes 495.70 VOCs, EDB, metals, anions, alkalinity, FP

KAFB-106038 4857 8/5/2011 11/15/2016 478-508 4870-4840 No No 509.27 VOCs, EDB, metals, anions, alkalinity, FP

Signal Wells

Source Area Wells
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Table 3-4

Groundwater Monitoring Wells Included in Q4 2016 Monitoring Activities

b
 Portable equipment sampling depths are estimated to the nearest half foot due to slight inaccuracies with the mechanism measuring the pump setting in the field

d
 Pump setting estimated as half-way between top and bottom of screen.

AMSL = above mean sea level

bgs = below ground surface

EDB = ethylene dibromide

FP = field parameter

ft = foot/feet

ID = identification

Q = quarter

VOC = volatile organic compound

c
 The analytical methods for EDB and VOCs are 8011 and 8260C, respectively.  Metals analyses consisted of select total metals (arsenic, calcium, lead, potassium, magnesium, and sodium by analytical method 6020A/6010C and select and dissolved metals (iron and manganese) (6010C).  Anions 

analysis consisted of ammonia by method 4500NH3B/C, bromide by method 300.0A, chloride by method 300.0A, nitrate/nitrite nitrogen by method 353.2, sulfate by method 300.0A, and sulfide by method 4500 S2CF.  FP include pH, specific conductivity, dissolved oxygen, oxidation reduction 

potential, temperature, and turbidity.

a
 Screen interval is rounded to the nearest foot.

e 
Due to fuel contamination at the location of well at KAFB-106091, the well was resampled for EDB, benzene, ethylbenzene, toluene, and total xylenes on December 15, 2016
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Table 3-14

Comparison of Analytical Results between Bennett Pumps and Passive Samplers in Source Area Wells, Q4 2017

Well Location ID:

Sample Date: 10/23/2017 10/18/2017

Field Sample ID: GW005-174 GW005-174D GW006-174 GW006-174D GW008-174 GW008-174D

Sample Collection Method: Bennett Pump DMS
a

Bennett Pump DMS
a

Bennett Pump DMS
a

Parameter Analytical Method Analyte

Project 

Screening 

Level
d

Result
b

Result
b

Relative 

Percent 

Difference
c

Result
b

Result
b

Relative 

Percent 

Difference
c

Result
b

Result
b

Relative 

Percent 

Difference
c

EDB Method SW8011 (µg/L) 1,2-dibromoethane 0.05 0.32 0.29 10 0.014 J 0.21 175 4.1 2.5 48

Benzene 5 230 300 26 37 27 31 2300 2300 0

Ethylbenzene 700 29 35 19 3 3 0 120 190 45

Toluene 750 4 3 29 7 0.6 J 168 1700 2000 16

Xylenes, Total 620 63 75 17 2 < 1 U NA 310 490 45

Calcium NS 250 243 3 35.2 35.0 1 121 138 13

Iron, dissolved 1.0 0.164 J 0.189 J 14 0.390 J 0.610 44 3.58 3.55 J 1

Magnesium NS 39.7 38.5 3 5.46 5.51 1 20.0 22.5 12

Manganese, dissolved 0.2 0.136 0.0905 40 0.702 0.798 13 5.80 6.80 16

Potassium NS 5.42 5.22 4 2.08 2.01 3 3.31 3.54 7

Sodium NS 80.9 77.8 4 22.5 22.1 2 34.8 36.7 5

Arsenic 0.01 < 0.0020 U < 0.0020 U NA 0.0010 J < 0.0020 U NA 0.00080 J < 0.0020 U NA

Lead 0.015 0.00015 J < 0.00025 U NA < 0.00025 U < 0.00025 U NA < 0.00025 U 0.00030 J NA

Bromide NS 3.8 3.5 8 < 2.5 U < 2.5 U NA 1.9 J 2.0 J 5

Chloride 250 211 J 217 3 9.7 9.3 4 16.0 16.8 5

Sulfate 250 480 529 10 33.8 33.7 0 3.0 J 2.6 J 14

Method E353.2 (mg/L) Nitrate/Nitrite Nitrogen 10
e 0.50 J 0.062 J 156 0.10 J 0.15 J 40 < 0.10 U < 0.10 U NA

Alkalinity, bicarbonate (as CaCO3) NS 167 J 134 22 107 106 1 344 371 8

Alkalinity, carbonate (as CaCO3) NS < 5.0 U < 5.0 U NA < 5.0 U < 5.0 U NA < 5.0 U < 5.0 U NA

Alkalinity, total (as CaCO3) NS 167 J 134 22 107 106 1 344 371 8

Anions Method E300.0 (mg/L)

Alkalinity Method SM2320B (mg/L)

KAFB-106005

VOCs Method SW8260C (µg/L) 

Total Metals Method SW6010C (mg/L)

Method SW6020A (mg/L)

KAFB-106006 KAFB-106008

10/19/2017 10/20/2017
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Table 3-14

Comparison of Analytical Results between Bennett Pumps and Passive Samplers in Source Area Wells, Q4 2017

Well Location ID:

Sample Date:

Field Sample ID:

Sample Collection Method:

Parameter Analytical Method Analyte

Project 

Screening 

Level
d

EDB Method SW8011 (µg/L) 1,2-dibromoethane 0.05

Benzene 5

Ethylbenzene 700

Toluene 750

Xylenes, Total 620

Calcium NS

Iron, dissolved 1.0

Magnesium NS

Manganese, dissolved 0.2

Potassium NS

Sodium NS

Arsenic 0.01

Lead 0.015

Bromide NS

Chloride 250

Sulfate 250

Method E353.2 (mg/L) Nitrate/Nitrite Nitrogen 10
e

Alkalinity, bicarbonate (as CaCO3) NS

Alkalinity, carbonate (as CaCO3) NS

Alkalinity, total (as CaCO3) NS

Anions Method E300.0 (mg/L)

Alkalinity Method SM2320B (mg/L)

VOCs Method SW8260C (µg/L) 

Total Metals Method SW6010C (mg/L)

Method SW6020A (mg/L)

10/20/2017 10/19/2017

GW014-174 GW014-174D GW059-174 GW059-174D GW059-574 GW059-574D

Bennett Pump DMS
a

Bennett Pump DMS
a

Bennett Pump DMS
a

Result
b

Result
b

Relative 

Percent 

Difference
c

Result
b

Result
b

Relative 

Percent 

Difference
c

Result
b

Result
b

Relative 

Percent 

Difference
c

0.85 4.2 133 5.9 1.0 142 6.4 1.0 146

160 310 64 15000 3700 121 16000 3600 127

67 45 39 870 86 164 890 86 165

170 2 195 18000 6600 93 18000 6300 96

140 2 194 3000 1700 55 3000 1600 61

67.2 54.8 20 138 113 20 137 138 1

< 0.200 U < 0.200 U NA 7.38 5.98 21 7.28 5.98 20

10.2 8.83 14 24.7 20.3 20 24.5 24.7 1

1.19 1.91 46 4.07 3.45 16 4.08 3.49 16

2.79 2.32 18 3.99 3.47 14 3.94 3.99 1

30.4 25.6 17 41.1 34.8 17 40.6 42.1 4

< 0.0020 U < 0.0020 U NA 0.0024 J 0.0020 J 18 0.0023 J 0.0017 J 30

< 0.00025 U < 0.00025 U NA < 0.00025 U < 0.00025 U NA < 0.00025 U < 0.00025 U NA

1.8 J 1.6 J 12 2.3 J 2.2 J 4 2.3 J 2.0 J 14

55.0 23.7 80 61.4 52.6 15 61.0 47.4 25

21.0 17.1 20 < 5.0 U < 5.0 U NA < 5.0 U 3.0 J NA

< 0.10 U 0.79 J NA < 0.10 U < 0.10 U NA < 0.10 U < 0.10 U NA

165 168 2 403 382 5 406 372 9

< 5.0 U < 5.0 U NA < 5.0 U < 5.0 U NA < 5.0 U < 5.0 U NA

165 168 2 403 382 5 406 372 9

KAFB-106059

10/19/2017

KAFB-106014
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Table 3-14

Comparison of Analytical Results between Bennett Pumps and Passive Samplers in Source Area Wells, Q4 2017

a
 Sample aliquots were collected using dual-membrane samplers. 

b
 Nondetect results are reported less than the LOD.

c
 RPD is calculated as (A-B) / (A+B/2) X 100 where the Bennett pump result is A and the DMS result is B.

-- = sample not analyzed for this parameter

DMS = dual-membrane sampler

EDB = ethylene dibromide (1,2-dibromoethane)

LOD = limit of detection

LOQ = limit of quantitation

NA = RPD is not calculated if both results are nondetect or if one or both of the results are below the LOQ.

RPD = relative percent difference

VOC = volatile organic compound

Shaded = RPD value exceeds 35 percent field duplicate sample precision criteria (Kirtland AFB Quality Assurance Project Plan for Bulk Fuels Facility Expansion of the Dissolved-Phase Plume 

Groundwater Treatment System Design Solid Waste Management Unit ST-106/SS-111 (USAF 2016) 

Qualifiers:

J = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated.

U = Qualifier denotes the analyte is not detected above the detection limit.

UJ = The analyte was analyzed for but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.
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Table 3-15

Comparison of Analytical Results between YSI and Aqua-Troll Parameter Readings for Source Area Wells, Q4 2017

10/23/2017 10/18/2017 10/19/2017 10/19/2017 10/20/2017 10/18/2017 10/20/2017 10/19/2017

Parameter Analyte

NMAC 

NMWQCC
a

Project 

Screening Level
b

YSI Aqua-troll

Relative 

Percent 

Difference YSI Aqua-troll

Relative 

Percent 

Difference YSI Aqua-troll

Relative 

Percent 

Difference YSI Aqua-troll

Relative 

Percent 

Difference
Turbidity NS NS 10.9 3.63 100.1 2.65 1.43 59.8 9.07 1.5 143.2 3.66 3.00 19.8

Temperature (°C) NS NS 18.3 19.77 7.7 19.9 20.43 2.6 17.50 19.82 12.4 18.80 19.68 4.6

DO (mg/L) NS NS 0.6 0.07 156.9 2.94 .64 128.5 0.28 0.07 120.0 0.32 0.20 46.2

Spec Cond (µS/cm) NS NS 2463 1590.6 43.0 334.5 329.46 1.5 882.00 967.87 9.3 618.00 467.64 27.7

pH (S.U.) NS NS 7.06 7.03 0.4 7.57 7.51 0.8 6.95 6.89 0.9 7.44 7.16 3.8

ORP (mV) NS NS -154.90 -270.9 54.5 -161.10 -169.50 5.1 -113.30 -152.10 29.2 -210.60 -194.30 8.1

Field Parameters

483

KAFB-106005

Reference Elevation Interval 4857 4857 4857 4857

KAFB-106014

486 490 490

Well Location ID:

Sample Date:

Sample Depth (ft bgs):

KAFB-106006 KAFB-106008
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Table 3-15

Comparison of Analytical Results between YSI and Aqua-Troll Parameter Readings for Source Area Wells, Q4 2017

Parameter Analyte

NMAC 

NMWQCC
a

Project 

Screening Level
b

Turbidity NS NS

Temperature (°C) NS NS

DO (mg/L) NS NS

Spec Cond (µS/cm) NS NS

pH (S.U.) NS NS

ORP (mV) NS NS

Field Parameters

Reference Elevation Interval 

Well Location ID:

Sample Date:

Sample Depth (ft bgs):

10/19/2017 10/19/2017

YSI Aqua-troll

Relative 

Percent 

Difference
1.66 273.15 197.6

20.2 19.99 1.0

0.58 .77 28.1

1016 896.17 12.5

7.24 6.78 6.6

-134.8 -77.5 54.0

4857

488

KAFB-106059
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Table 3-15

Comparison of Analytical Results between YSI and Aqua-Troll Parameter Readings for Source Area Wells, Q4 2017

µg/L = microgram per liter

µS/cm = microsiemens per centimeter

ºC = degree Celsius

EPA = U.S. Environmental Protection Agency

ID = identification

NMAC = New Mexico Administrative Code

NMWQCC = New Mexico Water Quality Control Commission

REG = normal field sample

Spec Cond = Specific Conductivity

S.U. = standard unit

a
 NMWQCC numeric standards per the NMAC Title 20.6.2.3101A, Standards for Groundwater of 10,000 mg/L Total Dissolved Solids Concentration or Less (NMAC 2004).  For metals, 

b
  The project screening level was selected to satisfy the requirements of the Kirtland AFB Hazardous Waste Permit Number NM9570024423 as the lowest of (1) NMWQCC numeric 

standard or (2) EPA MCL. If no NMQWCC standard or MCL exists for any analyte, then the project screening level will be the EPA RSL.
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Table 3-1
Groundwater Monitoring Program

Location ID
1st Quarter 

(January-March)

2nd Quarter
Semiannual
(April-June)

3rd Quarter 
(July-September)

4th Quarter
Annual 

(October-December)

Former Well Designation 
and Monitoring Well 

Objectiveh,g

KAFB-106041b,d EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106149-484b,e EDB, metals anions, alkalinity BTEX, EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106151-484b,e EDB, metals anions, alkalinity BTEX, EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106152-484b,e EDB, metals anions, alkalinity BTEX, EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106153-484b,e EDB, metals anions, alkalinity BTEX, EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106235-463b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106235-492b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106235-521b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106236-461b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106236-490b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity NA

KAFB-106236-519b,f EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106240-449b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106241-428b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106242-418b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106243-425b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106244-445b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106245-460b,g EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, metals anions, alkalinity EDB, VOCs, metals anions, alkalinity NA

KAFB-106001 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106002 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106003 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106004 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 

KAFB-106005b BTEX, EDB, metals, anions, alkalinity BTEX, EDB, metals, anions, alkalinity BTEX, EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity Source Area 

KAFB-106006 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106007 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106008 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

KAFB-106009b BTEX, EDB, metals, anions, alkalinity BTEX, EDB, metals, anions, alkalinity BTEX, EDB, metals, anions, alkalinity EDB, VOCs, metals, anions, alkalinity Source Area 

KAFB-106010 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106011 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106012R BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, metals, anions, alkalinity, FP EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106013 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106014 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

KAFB-106015b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106016 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106017 None BTEX, Naphthalene, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Signal 
KAFB-106018 None BTEX, Naphthalene, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Signal 
KAFB-106019 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106020 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106021b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106022b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106023b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106024 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106025b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106026c -- -- -- -- Groundwater Monitoring 

KAFB-106027 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106028 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

KAFB-106029b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106030b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

Newly Added Wellsa

Groundwater Monitoring Wellsa
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Table 3-1
Groundwater Monitoring Program

Location ID
1st Quarter 

(January-March)

2nd Quarter
Semiannual
(April-June)

3rd Quarter 
(July-September)

4th Quarter
Annual 

(October-December)

Former Well Designation 
and Monitoring Well 

Objectiveh,g

KAFB-106031b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106032b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106033b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106034b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106035b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106036b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106037b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106038 None BTEX, Naphthalene, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Signal 
KAFB-106039 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106040 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106042b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106043b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106044 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106045 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106046 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106047 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106048 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106049b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106050b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106051b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106052b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106053b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106054b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106055b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106057b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106058b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106059 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106060 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106061 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106062 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106063 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106064 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106065 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106066 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106067 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106068 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106069 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

KAFB-106070b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106071b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106072b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106073 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106074 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106075 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106076 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106077 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106078 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

KAFB-106079b None BTEX, EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Source Area 

KAFB-106080 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 

Groundwater Monitoring Wellsa
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Table 3-1
Groundwater Monitoring Program

Location ID
1st Quarter 

(January-March)

2nd Quarter
Semiannual
(April-June)

3rd Quarter 
(July-September)

4th Quarter
Annual 

(October-December)

Former Well Designation 
and Monitoring Well 

Objectiveh,g

KAFB-106081 None BTEX, EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Source Area 
KAFB-106082 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106083 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106084 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106085b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106086b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106087b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106088b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106089b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106090b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106091b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106092b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106093b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106094 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 

KAFB-106095b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106096 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
KAFB-106097 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106098 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106099 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106100 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106101 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 
KAFB-106102 BTEX, EDB, FP BTEX, EDB, metals, anions, alkalinity, FP BTEX, EDB, FP EDB, VOCs, metals, anions, alkalinity, FP VA Proximal 

KAFB-106103b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106104b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106105b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106106b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106107b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106201b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106202b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106203b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106204b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106205b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106206b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106207b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106208b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106209b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106212b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106213b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106214b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106215b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106216b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106217b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106218b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106219b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106220b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106221b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106222b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 
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Table 3-1
Groundwater Monitoring Program

Location ID
1st Quarter 

(January-March)

2nd Quarter
Semiannual
(April-June)

3rd Quarter 
(July-September)

4th Quarter
Annual 

(October-December)

Former Well Designation 
and Monitoring Well 

Objectiveh,g

KAFB-106223b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106224b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106225b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106226b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106227b None EDB, metals, anions, alkalinity None EDB, VOCs, metals, anions, alkalinity Groundwater Monitoring 

KAFB-106230c -- -- -- -- Groundwater Monitoring 

KAFB-106231b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-106232b EDB EDB, metals, anions, alkalinity EDB EDB, VOCs, metals, anions, alkalinity Downgradient Proximal 

KAFB-3411 None EDB, metals, anions, alkalinity, FP None EDB, VOCs, metals, anions, alkalinity, FP Groundwater Monitoring 
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Table 3-1
Groundwater Monitoring Program

NA = not applicable

g Monitoring Well Objective:

Downgradient Proximal Wells—Located north of Ridgecrest Drive SE surrounding the historical EDB plume to the west, north, and east into the distal portion of the GWM network.  Analytical data for these wells have been historically below 
the maximum contaminant level (MCL) for EDB.  Sampled every quarter.  These wells assist in plume boundary definition.

Veterans Affairs (VA) Proximal Wells—Three sets of nested wells located between the historical EDB plume south of Ridgecrest Drive SE and the Raymond G. Murphy VA Medical Center as a means to detect any potential contaminant 
migration towards the VA medical campus.  Sampled every quarter.  These wells provide additional wellhead protection monitoring for the VA supply well.

Signal Wells—Three wells located along the south side of Ridgecrest Drive SE to monitor benzene, toluene, ethylbenzene, and total xylenes (BTEX) and provide early indication if the benzene plume is migrating from the source area into the 
interim measure target area capture zone created by the groundwater extraction wells.  Sampled during Q2 and Q4.

Groundwater Monitoring Wells—Primarily location north of Ridgecrest Drive SE within the historical footprint of the EDB plume.  Analytical data from these wells serve to define the volume and mass of the EDB plume throughout the GWM 
network.  Sampled in Q2 and Q4.

USACE.  2018.  Quarterly Monitoring Report April-June 2018, Bulk Fuels Facility, SWMU ST-106/SS-111.  
Prepared by EA Engineering, Science, and Technology, Inc., PBC for the USACE–Albuquerque District under USACE Contract No. W912WR-12-D-0006.  September.

FP = field parameter
ID = identification

VOC = volatile organic compound

a The groundwater monitoring network consists of 149 wells that are currently sampled under Solid Waste Management Unit ST106/SS-111.  Select wells are identified for additional or more frequent monitoring of risk-driving constituents.  
Metals analysis consists of select total metals (arsenic, calcium, lead, potassium, magnesium, and sodium) and select dissolved metals (iron and manganese).  Anions analysis consists of bromide, chloride, nitrate/nitrite nitrogen, and sulfate.  
Field parameters include pH, specific conductivity, dissolved oxygen, oxidation reduction potential, temperature, and turbidity.

h In previous reports, groundwater monitoring wells were designated based on their location related to groundwater gradient and the EDB plume or on their location, i.e. “downgradient”, “source area”, etc.  However, due to the changing 
regional groundwater gradient (see Quarter 2 2018 Quarterly Monitoring Report [USACE 2018]), these designations are not always appropriate.  To simplify and more accurately represent dynamic hydrologic conditions, all groundwater 
monitorings wells will be designated simply as “groundwater monitoring well” after completing a baseline sampling of four quarters.  Prior to the baseline sampling, the wells will be designated as "newly added".  

e Newly added to the groundwater monitoring network in first quarter 2018. 
f  Newly installed groundwater monitoring well that was completed in fourth quarter 2016.
g Newly installed groundwater monitoring well that was completed in third quarter 2018.

BTEX = benzene, toluene, ethylbenzene, and total xylenes

EDB = ethylene dibromide

b Well sampled with passive sampling methodology; field parameter measurements are not representative and therefore are not collected.
c Well no longer sampled due to safety concerns.
d Newly added to the groundwater monitoring network in fourth quarter 2017. 

Newly Added Wells—Newly added wells can include both existing wells that are added to the GWM network as well as newly installed wells.  Newly added GWM wells require a minimum of four consecutive quarters of baseline full-suite 
analytical sampling before receiving a designation that determines the long-term sampling regime.  These wells have been added to define the plume boundaries and provide additional water table monitoring due to the rising groundwater 
elevation.

Source Area Wells—Primarily located in the BFF south of Randolph Road SE and proximal to the spill site on-Base.  Sampled during Q2 and Q4.  These wells monitor the higher concentrations of dissolved-phase plumes on-Base.
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