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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.  The report pertains to bioventing pilot testing performed at the Bulk Fuels Facility, Solid Waste 
Management Unit ST-106/SS 111, located in Albuquerque, New Mexico.  The dry and wet respiration 
pilot tests were conducted between April and July 2019.  The data obtained from these tests were used to 
provide operational parameters that are being used for the implementation of the bioventing pilot test.   

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) leak 
(Solid Waste Management Unit 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 installation of the 
bioventing system, baseline monitoring, and respiration testing performed to provide operational 
parameters and implementation 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 measure oxygen utilization rate by microbes in the subsurface.  The rate of oxygen utilization is 
directly proportional to the aerobic biodegradation rate of fuel hydrocarbons in the subsurface and can be 
used as an indication of 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 (SVMWs) KAFB-106V1 and KAFB-
106V2 were installed under the Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water 
Supply Sampling, Revision 2 dated March 2017 (Kirtland AFB, 2017b).  This work plan was approved 
by NMED in a letter dated February 23, 2018 (NMED, 2018b). 

The scope of work described in the Work Plan included the following tasks: 

1. Installation of bioventing monitoring wells.

2. Installation of the bioventing pilot testing system.

3. Collection of baseline respirometry parameters and analytical samples.

4. Performance of short-term respiration tests, both dry and wet, in nine bioventing test wells.

5. Performance of a long-term (2-year) bioventing pilot test utilizing the data from the short-term
respiration tests to determine the air injection parameters.

This report describes the activities for Tasks 1 through 5 above that were performed at the BFF between 
March and November 2019.  Currently, the long-term bioventing pilot test has been initiated and data are 
being collected. 

ES-1 Installation of Bioventing Monitoring Wells 

The bioventing respiration pilot test utilizes existing soil vapor extraction wells (SVEWs) and existing 
SVMWs for air injection.  Installation of two nested SVMWs (KAFB-106V1 and KAFB-106V2) was 
completed in the first quarter of 2019 as part of the work plan (Figure 1-2).  Each SVMW is comprised of 
six 0.75-inch outside diameter nested vapor probes with 2 feet (ft) of screen each targeting different 
depths of the vadose zone.  Vapor probes were installed at depths varying between 102 and 262.5 ft below 
ground surface to facilitate discrete vertical monitoring of the vadose zone.  Well installation activities 
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were initiated in October 2018 and were concluded in March 2019.  The SVMWs were used for baseline 
monitoring, post-dry respiration monitoring, post-wet respiration monitoring, and long-term bioventing 
pilot test monitoring.  The SVMWs were installed in accordance with the Vadose Zone Coring, Vapor 
Monitoring, and Water Supply Sampling Work Plan (Kirtland AFB, 2017b). 

ES-2 Installation of Bioventing System 

Installation of the bioventing equipment was performed between February 25 and March 5, 2019.  The 
bioventing equipment utilized for the pilot test includes a 1.5-horsepower regenerative blower used to 
inject air into the SVEWs and two 1-horsepower Gast rotary vane pumps used to inject air into the 
SVMWs.  Power service to the equipment is provided via a 100-amp breaker from Building 1033 within 
the BFF.  The service is equipped with a digital meter, a main disconnect, and service breakers to the 
blower and each rotary vane pump.  The electrical service was inspected and tested prior to startup and 
was installed in accordance with local and state electrical code. 

ES-3 Baseline Respirometry and Vapor Sampling 

Baseline respirometry readings and laboratory analytical sampling were performed prior to the initiation 
of the respiration test to assess background respirometry parameters and hydrocarbon concentrations 
within the source area.  

ES-4 Respiration Testing 

Respiration testing was performed to determine the optimal air inflow rates and other operational 
parameters for bioventilation. Oxygen utilization rates and biodegradation rates were calculated based on 
respiration testing data to assess operational air and moisture inputs. Intrinsic permeability and radius of 
influence calculations were made to assess the effective zone or area of remedial effect for the pilot test. 
Analytical data was collected to determine contaminant concentrations and trends that will be assessed 
subsequent to further operation of the bioventilation pilot test.   

The oxygen utilization rates and corresponding biodegradation rates were calculated for both dry and wet 
conditions as described.  The overall average oxygen utilization rate for the dry respiration test was 
0.414 percent (%) per day.  The overall average oxygen utilization rate for the wet respiration test was 
0.316% per day.  Oxygen utilization rates were marginally higher during the dry respiration testing 
compared to the wet respiration testing indicating that the moisture addition did not increase the rate of 
biodegradation. The need to add moisture will be further assessed during the long-term bioventing pilot 
test. 

Biodegradation rates were generally low for both the dry and wet respiration tests.  The dry respiration 
testing ranged between 0.096 and 0.378 milligrams per kilogram per day (mg/kg/day).  Biodegradation 
rates during the wet respiration testing ranged between 0.081 and 0.371 mg/kg/day.  In general, the dry 
respiration testing indicated slightly higher biodegradation rates. 

Oxygen demand flow rates for the dry respiration test varied between 0.49 and 3.74 standard cubic feet 
per minute (scfm).  Oxygen demand flow rates for the wet respiration test varied between 0.42 and 
0.366 scfm.  The oxygen demand flow rate was marginally higher for the dry respiration testing due to the 
higher oxygen utilization rates. 

Intrinsic permeability was calculated for the SVEWs under both the dry and wet respiration conditions.  
Intrinsic permeability varied between 16 and 25 darcys and was marginally higher during the dry 
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respiration test compared to the wet respiration test.  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. 

The radius of influence (ROI) was monitored using two methods:  physical or pressure response and 
oxygen response.  Due to low injection flow rates, pressures, and short injection periods, a reliable 
pressure ROI was not obtained.  As a result, the oxygen ROI was calculated using the oxygen utilization.  
The oxygen ROI varied between 138 and 143 ft for the dry respiration test and between 138 and 152 ft for 
the wet respiration test.  The ROI may have been marginally higher for the wet respiration test due to the 
overall lower oxygen utilization rates.  ROI data will be assessed on a quarterly basis as the pilot test 
progresses.  

ES-5  Long-Term Bioventing Pilot Test 

The long-term bioventing pilot test was initiated on October 7, 2019, utilizing operational parameters 
obtained from the data analysis of the respiration tests.  Monitoring of the long-term bioventing pilot test 
is ongoing.  Data obtained from the first month of the long-term bioventing pilot test operation indicated 
that oxygen is being sufficiently delivered within the vadose zone.  Pilot test operation and monitoring 
will continue in accordance with the work plan (Kirtland AFB, 2017a).   

Respiration and analytical data collected from each quarter will be reported in the appropriate quarterly 
groundwater monitoring report.  An annual report for the first year of bioventing pilot test operation is 
anticipated to be included within the appropriate quarterly groundwater monitoring report.
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INTRODUCTION 

Solid Waste Management Unit (SWMU) ST-106/SS-111 is 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).   

1.1 Planning and 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.  This report is the compliance 
deliverable for the Work Plan for Bioventing and Air-Lift Enhanced Bioremediation Pilot Tests (Kirtland 
AFB, 2017a) per the February 25, 2019 NMED letter requirement (NMED, 2019). 

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 the 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).  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 for the 
Corrective Measures Evaluation Report. The goal of the bioventing pilot test is to measure oxygen 
utilization rate by microbes in the subsurface.  The rate of oxygen utilization is directly proportional to the 
aerobic biodegradation rate of fuel hydrocarbons in the subsurface and can be used as an indication of the 
effectiveness of bioventing to achieve site cleanup.   

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. 

The bioventing respiration pilot test utilizes existing soil vapor extraction wells (SVEWs) and existing 
SVMWs 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.  Components of the bioventing pilot test that have been implemented 
thus far include the following: 

 Installation of bioventing SVMWs.
 Installation of the bioventing pilot test system.
 Collection of baseline respirometry field parameters and analytical soil vapor samples.
 Short duration dry and wet bioventing respiration tests (approximately 3 weeks per test).
 Implementation of the long-term bioventing pilot test.
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Data collected from the short-duration respiration tests were used to provide operational parameters for 
the long-term bioventing pilot test which was started on October 7, 2019. Operation and monitoring of the 
long-term bioventing pilot test are currently ongoing and are being conducted in accordance with the 
approved work plan (Kirtland AFB, 2017a).  

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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BACKGROUND INFORMATION 

2.1 Site Description 

Kirtland AFB is located in Bernalillo County, in central New Mexico, southeast of and adjacent to the 
City of Albuquerque and the Albuquerque International Sunport (Figure 1-1).  The approximate area of 
the base is 52,287 acres.  The BFF site is located in the northwestern portion of Kirtland AFB.   

2.2 Site History 

The BFF and associated infrastructure operated from 1953 until 1999.  During this time, the fueling area 
was separated into a tank holding area where bulk shipments of fuel were received and a fuel loading area 
where individual fuels trucks were filled.  Kirtland AFB removed the underground piping at the facility 
from service in 1999 due to discovery of underground leakage.   

To comply with NMED Hazardous Waste Bureau requirements, Interim Measures were implemented for 
soil.  Impacted soil was excavated in the release area to a depth of approximately 20 feet (ft) below 
ground surface in the area shown on Figure 1-2.  Soil vapor extraction activities were performed at the 
site between 2003 and 2015 to reduce the mass of contaminants in the vadose zone.  The soil vapor 
extraction system was shut down in the second quarter of 2015 due to low mass removal rates (Kirtland 
AFB, 2017a).  The use of bioventing as a remedial method is being assessed to determine if additional 
contaminant mass destruction can be achieved in the vadose zone.  

2.3 Ongoing Soil Vapor Monitoring 

Semiannual soil vapor monitoring has been ongoing as part of the SWMU ST-106/SS-111 investigation 
to monitor the nature and extent of soil vapor concentrations in the vadose zone.  A total of 284 soil 
vapor monitoring points at 56 soil vapor monitoring locations are being sampled semiannually.  The 
results from the vapor monitoring data indicate that the majority of the petroleum hydrocarbon 
concentrations found in the vadose zone are located in the vicinity of the release area. 
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SCOPE OF ACTIVITIES 

This section describes the field activities for the bioventing pilot test.  Section 3.1 provides a brief 
summary of the SVMW installation.  Section 3.2 provides a summary of the bioventing equipment and 
installation.  Section 3.3 provides a summary of the baseline respirometry and baseline vapor sampling 
activities.  Section 3.4 provide a summary of the dry respiration field test, water injection, and wet 
respiration field test activities.  Field activities were conducted in accordance with the NMED approved 
Work Plan (Kirtland AFB, 2017a). 

3.1 Soil Vapor Monitoring Well Installation 

Implementation of the vadose zone coring and well installation project was initiated in October 2018 in 
accordance with the Vadose Zone Coring, Vapor Monitoring, and Water Supply Sampling Work Plan 
(Kirtland AFB, 2017b).  Two nested SVMWs (KAFB-106V1 and KAFB-106V2) were completed in the 
first quarter of 2019 as part of the work plan (Figure 1-2).  Each SVMW is comprised of six 0.75-inch 
outside diameter nested vapor probes with 2 ft of screen each targeting different depths of the vadose 
zone. Vapor probes were installed at depths varying between 102 and 270 ft below ground surface.  Table 
1-1 provides the screened intervals.  Each probe is isolated from the others using a bentonite chip seal.  
The lithologic logs and well construction diagrams for KAFB-106V1 and KAFB-106V2 are provided in 
Appendix A.   

3.2 Bioventing Equipment Installation 

Installation of the bioventing system began in February 2019.  A 230-volt, 3-phase electrical service was 
installed between February 25 and March 5, 2019.  Power was pulled from panel B in Building 1033 
within the BFF and consists of the following components: 

 100-amp breaker within Building 1033.
 Overhead power line installed across the service road.
 Electrical panel with disconnect.
 Digital electric meter.
 Connection of the 1.5-horsepower regenerative blower.
 Buried electrical completed with surface mounted outlets for rotary vane pump power supply.

The 1.5-horsepower regenerative blower is part of a turnkey Geotech air injection blower skid equipped 
with a high-pressure shutoff and pressure relief valve.  The blower unit provides injection air to the 
SVEWs through a 2-inch polyethylene conveyance line that manifolds to the individual SVEWs.  Each 
SVEW is equipped with a direct read-out flowmeter located at the well head.  Conveyance piping is 
connected to the well head via rubber couplings. 

Due to high head losses associated with high volume injection flow rates through the 0.5-inch diameter 
SVMWs, the regenerative blower could not be used for air injection due to pressure limitations.  As a 
result, injection air is provided to the SVMWs via two 1-horsepower Gast rotary vane pumps.  Each vane 
pump is equipped with a copper cooling coil, galvanized steel manifold, direct read-out rotameters, and 
quick connect fittings.  

3.3 Baseline Respirometry and Vapor Sampling 

Background respirometry was performed on the testing wells identified in Table 1-1.  Respirometry field 
parameters were collected in accordance with Table 3-1.  Respirometry readings were collected using the 
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following method:  a sample train, consisting of 0.5-inch fluorinated ethylene propylene tubing and 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 methane readings were collected using a calibrated Landtec GEM 5000 portable gas 
analyzer.  Baseline respirometry readings were recorded and are presented in Tables 3-2 through 3-10. 

Immediately after collection of field parameters, analytical samples were collected from each well screen 
depth on SVMWs KAFB-106V1 and KAFB-106V2.  Analytical samples were collected using 6-liter 
Summa cannisters and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX)/total 
petroleum hydrocarbons (TPH)-gasoline range organics (GRO) by U.S. Environmental Protection Agency 
(EPA) Method TO-3, VOCs by EPA Method TO 15 selected ion monitoring (SIM), and fixed gases/C1-
C5 hydrocarbon compounds by ASTM International D1945 (Table 3-11).  Samples were shipped to 
Eurofins Air Toxics under chain-of-custody documentation. 

3.4 Respirometry Field Testing 

The main objective of the bioventing respiration pilot testing was to assess oxygen utilization rates and 
corresponding biodegradation rates for both the natural state (dry) and moisture added (wet) conditions.  
Field activities included the following: 

 The dry respiration pilot test was conducted between April 22 and May 9, 2019.

 Post-dry respiration sampling was performed on May 9, 2019.

 The water injection was performed on May 23 and 24, 2019.  After the water was injected, the
test cells were allowed approximately 4 weeks to acclimate prior to the start of the wet respiration
testing.  Prior to the start of air injection, another set of respirometry measurements was collected
from the bioventing test wells to provide a baseline reading for the wet respiration pilot test.

 The wet respiration pilot test was conducted between June 20 and July 5, 2019.

 Post-wet respiration sampling was performed on July 5, 2019.

Analytical samples were collected after each of the respiration tests to evaluate hydrocarbon degradation 
(Table 3-12).  No measurable degradation was observed due to the high concentration of hydrocarbons 
and the limited amount of ambient air supplied to the subsurface. 

3.4.1 Dry Respirometry Testing 

3.4.1.1 Air Injection and Pressure Monitoring 
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Injection of ambient air was performed between April 22 and 28, 2019, and consisted of the injection of 
air into each well sufficient to achieve the estimated pore volume of air (porosity assumed to be 
35 percent [%]).  A 15-ft radius from the injection well was assumed for the calculation of each test cell 
control volume.  The thickness of each test cell control volume was the filter pack length, plus 5 ft above 
and below to account for vertical air flow.  The injection rate was calculated based on the addition of four 
pore volumes of the test cell in each well.  Air injection was monitored and controlled using rotameters 
located at the injection wellhead.  A Gast rotary vane pump was used for air injection into wells 
SVMW-10 and SVMW-11.  A skid-mounted, 1.5-horsepower Rotron 454 regenerative blower was used 
for air injection into wells SVEW-01, SVEW-02/03, and SVEW-04/05.  Air injection flow rates and well 
head pressures were recorded daily and are presented in Tables 3-13 through 3-15.  During air injection, 
well head pressures were monitored in wells KAFB-106V1 and KAFB-106V2 and are presented in 
Tables 3-16 and 3-17. 

3.4.1.2 Dry Respirometry 

Dry respirometry data collection began immediately after the air injection was completed and was 
performed in the same manner as the baseline monitoring, as described above.  Respirometry data were 
collected between April 28 and May 8, 2019.  Respirometry data are presented in Tables 3-2 through 
3-10.  Oxygen concentration within the subsurface was plotted against time for each well location and a 
linear regression was applied to determine the oxygen utilization rate.  Collection of respirometry data 
was performed in accordance with the Work Plan (Kirtland AFB, 2017a). 

3.4.1.3 Dry Respirometry Vapor Sampling 

Vapor samples were collected following the dry respirometry testing from each well screen on wells 
KAFB-106V1 and KAFB-106V2 on May 9, 2019.  Analytical samples were collected using 6-liter 
Summa cannisters and were analyzed for BTEX/TPH-GRO by EPA Method TO-3, VOCs by EPA 
Method TO-15 SIM, and fixed gases/C1-C5 hydrocarbon compounds by ASTM International D1945.  
Samples were shipped to Eurofins Air Toxics under chain-of-custody documentation.  Analytical results 
are discussed and presented in Section 4. 

3.4.2 Water Injection 

Water was injected into the respiration testing wells on May 23 and 24, 2019 after completion of the dry 
respiration field test.  The injection was performed in batches utilizing 250-gallon graduated polyethylene 
totes staged at the well heads.  The water utilized for injection was obtained from the Kirtland AFB BFF 
groundwater treatment system.  The water was staged in lined roll-off containers until laboratory results 
were received and it was confirmed that no hydrocarbon contamination was present (Appendix B-1).  
Prior to injection, the water was field tested for residual chlorine in order to reduce the possibility that 
chlorinated water could inhibit microbial growth in the subsurface.  This was performed in accordance 
with the NMED approval letter for Bioventing Air Lift Bioremediation (NMED, 2018a).  Upon 
confirmation that residual chlorine was not present, the water injection proceeded. 

Water was delivered to the totes using a 500-gallon, trailer-mounted water tank.  The totes were filled to 
a graduated marking and then gravity drained into the wells.  Batch volumes were recorded in the field 
notes.  Injections on wells SVMW-10 and SVMW-11 were performed directly down the well casing. 
Injections on wells SVEW-01, SVEW-02/03, and SVEW-04/05 were performed through a 1-inch 
diameter cross-linked polyethylene tremie pipe that was placed near the bottom of the screen.  Injection 
totals for each well are provided in Table 3-18.  
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3.4.2.1 Post-Water Injection Respirometry 

Post-water injection respirometry was performed on the testing wells, prior to air injection, identified in 
Table 1-1.  Respirometry field parameters were collected in accordance with Table 3-1.  Respirometry 
readings were collected to provide a baseline for the wet respirometry testing; analytical vapor samples 
were not collected. 

3.4.3 Wet Respirometry Testing 

3.4.3.1 Air Injection and Pressure Monitoring 

Injection of ambient air was performed between June 20 and 26, 2019, and consisted of the injection of 
air into each well sufficient to achieve the estimated pore volume of air (porosity assumed to be 35%).  
A 15-ft radius from the injection well was assumed for the calculation of each test cell control volume.  
The thickness of each test cell control volume was equal to the filter pack length, plus 5 ft above and 
below to account for vertical air flow.  The injection rate was calculated based on the addition of four 
pore volumes of the test cell in each well.  Air injection was monitored and controlled using rotameters 
located at the injection wellhead.  A Gast rotary vane pump was used for air injection into wells 
SVMW-10 and SVMW-11.  A skid-mounted, 1.5-horsepower Rotron 454 regenerative blower was used 
for air injection into wells SVEW-01, SVEW-02/03, and SVEW-04/05.  Air injection flow rates and well 
head pressures were recorded daily and are presented in Tables 3-13 through 3-15.  During air injection, 
well head pressures were monitored in wells KAFB-106V1 and KAFB-106V2 and are presented in 
Tables 3-16 and 3-17. 

3.4.3.2 Wet Respirometry 

Wet respirometry data collection began immediately after the air injection was completed and was 
performed in the same manner as the baseline monitoring, as described above.  Respirometry data were 
collected between June 26 and July 5, 2019.  Respirometry data are presented in Tables 3-2 through 3-10.  
Oxygen concentration within the subsurface was plotted against time for each well location and a linear 
regression was applied to determine the oxygen utilization rate.  Collection of respirometry data was 
performed in accordance with the Work Plan (Kirtland AFB, 2017a). 

3.4.3.3 Post-Wet Respirometry Vapor Sampling 

Post-wet respirometry samples were collected from all depths on wells KAFB-106V1 and KAFB-106V2 
on July 5, 2019.  Analytical samples were collected using 6-liter Summa cannisters and analyzed for 
BTEX/TPH-GRO by EPA Method TO-3, VOCs by EPA Method TO-15 SIM, and fixed gases/C1-C5 
hydrocarbon compounds by ASTM International D1945.  Samples were shipped to Eurofins Air Toxics 
under chain-of-custody documentation.  
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FIELD INVESTIGATION RESULTS 

Analysis of collected data and the calculation of the long-term bioventing operational parameters are 
discussed below. 

4.1 Respiration Data Analysis 

Field measurements were collected from each testing well over an 11-day period for the dry respiration 
test and over a 9-day period for the wet respiration test.  Both tests were conducted with technical 
guidance from Dr. Robert Hinchee. 

Upon collection of the data, it was observed that oxygen and carbon dioxide concentrations varied from 
day to day.  This was more prevalent within the SVEWs (which have 15-ft long screens) than in the 
SVMWs (which have 2-ft long screens).  The Horiba unit was field checked against atmospheric oxygen 
and carbon dioxide conditions any time a large change in the concentration of oxygen or carbon dioxide 
occurred to check that the instrument was functioning properly.  To perform this check, the instrument 
was disconnected from the sample train and a fresh air sample was analyzed.  If the oxygen and carbon 
dioxide readings were at atmospheric conditions of 20.9 and 0.0%, respectively, then the field readings 
were accepted as correct.  None of the instrument readings collected during respirometry were considered 
suspect. 

Soil vapor variability of this kind is not unusual and can have a variety of causes including barometric 
pressure driven flow, temperature, precipitation, gravitational effects (e.g., Pitchford et al., 1989; 
Contaminated Land: Applications in Real Environments, 2011; Hartman, 2002).  While variability of 
oxygen/carbon dioxide was observed in many of the wells during the respiration testing, the changes were 
more prevalent within the SVEWs, possibly due to the longer screen intervals that would be more greatly 
affected by barometric pressure changes.  

Barometric pressure was plotted versus the oxygen data (Appendix C-1).  While increases and decreases 
in barometric pressure may influence subsurface pumping, they do not account for all the variability 
observed; other factors, discussed above, likely also influenced the data.  However, oxygen 
concentrations overall consistently declined during the respiration testing providing clear evidence of 
oxygen demand and hydrocarbon biodegradation.  The impact of this variability is taken into account by 
applying a safety factor to the bioventing operational flow rate. A safety factor of 4 times the calculated 
oxygen utilization rate is being supplied to ensure oxygen is being delivered at a rate much greater than it 
is being utilized. 

Relative humidity measurements were conducted as requested by the NMED approval letter dated 
February 25, 2019 (NMED, 2019) and are presented in Tables 3-2 through 3-10.  The results suggest little 
or no change to soil vapor humidity as the result of moisture addition.  The relative humidity 
measurements were significantly impacted by ambient air temperatures as shown in the Relative 
Humidity vs. Temperature graphs provided in Appendix C-2.  As can be seen in the data, substantially 
lower relative humidity was measured during the wet respiration testing than the dry.  It appears this is an 
artifact of timing; ambient air temperatures were warmer during the wet test.  Measurement instability 
occurs when a soil vapor sample is extracted above ground and run though the instrument.  On warm 
days, the sample temperature increases to near ambient, which decreases relative humidity. As the 
ambient temperature fluctuates, so does the relative humidity 

For comparison purposes, absolute humidity was estimated for both the dry and wet respirometry in select 
wells and is provided in Appendix C-3.  In some of the locations, the absolute humidity appears 
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marginally higher in the wet test; however, the reasons for this are unclear.  The water injected into the 
wells for the wet test was likely warmer than the soils resulting in warmer soil immediately surrounding 
the sampling point screens.  This could account for the absolute humidity differences.   

4.2 Bioventing  Parameters 

Data collected during the respiration pilot tests were utilized to calculate oxygen utilization rates and 
corresponding biodegradation rates. These data were used to calculate long-term bioventing pilot test 
operational parameters including bioventing flow rate, and estimate intrinsic permeability, and radius of 
influence (ROI).  Field data from both the dry and wet respiration tests are provided in Tables 3-2 through 
3-10.  Bioventing assessment and operational parameters were calculated using the field data that were
collected and calculated as described in Work Plan (Kirtland AFB, 2017a).  Discussion of the operational
parameters is provided below.

4.2.1 Oxygen Utilization Rate 

Field measurements were collected during the respiration tests and data were plotted versus time 
(Appendix D-1 provides graphs of oxygen utilization and Appendix D-2 provides corresponding carbon 
dioxide production).  A linear regression was applied to determine the oxygen utilization rate.  

Oxygen utilization rates for the dry respiration testing varied between 0.163 and 0.475% per day for the 
SVMWs and between 0.497 and 0.639% per day for the SVEWs (Appendix D-1 and Table 4-1).  The 
oxygen utilization rate averaged 0.340% per day for the SVMWs while averaging 0.563% per day for the 
SVEWs.  The overall average oxygen utilization rate for the dry respiration test was 0.414% per day.  

Oxygen utilization rates for the wet respiration testing ranged between 0.138 and 0.520% per day for the 
SVMWs and between 0.020 and 0.626% per day for the SVEWs (Appendix D-1, Table 4-1).  The oxygen 
utilization rate averaged 0.307% per day for the SVMWs while averaging 0.335% per day for the 
SVEWs.  The overall average oxygen utilization rate for the wet respiration test was 0.316% per day.  
Oxygen utilization rates were marginally higher during the dry respiration testing compared to the wet 
respiration testing indicating that the moisture addition did not increase the rate of biodegradation. 

4.2.2 Biodegradation Rate 

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 E-1.  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 0.096 and 0.281 milligrams per 
kilogram per day (mg/kg/day) for the SVMWs and between 0.294 and 0.378 mg/kg/day for the SVEWs 
(Table 4-1).  Biodegradation rates during the wet respiration testing ranged between 0.081 and 
0.308 mg/kg/day for the SVMWs and between 0.012 and 0.371 mg/kg/day for the SVEWs.  

4.2.3 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 based on the oxygen utilization rate and corresponding biodegradation rates for each 
well under both the dry and wet respiration conditions (Appendix E-1).  The long-term operational 
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bioventing flow rate is based on the oxygen demand air flow rate times a safety factor (in this case, four 
times the oxygen demand air flow rate [Section 5.2 below]).  

Oxygen demand flow rates for the dry respiration test varied between 0.49 and 0.79 standard cubic feet 
per minute (scfm) for the SVMWs and between 2.50 and 3.74 scfm for the SVEWs.  Oxygen demand 
flow rates for the wet respiration test varied between 0.42 and 0.86 scfm for the SVMWs and between 
0.11 and 3.66 scfm for the SVEWs.  The oxygen demand flow rate was marginally higher for the dry 
respiration testing due to the higher oxygen utilization rates.  The calculated flow rate for each well is 
provided on Table 4-1. 

4.2.4 Intrinsic Permeability 

Intrinsic permeability was calculated for the SVEWs under both the dry and wet respiration conditions 
(Table 4-1).  The calculations are provided in Appendix E-2.  Intrinsic permeability varied between 
16 and 25 darcys and was marginally higher during the dry respiration test compared to the wet 
respiration test.  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. 

4.2.5 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 during 
the ambient air injections (Tables 3-13 through 3-15).  However, due to low injection flow rates, 
pressures, and short injection periods that 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 oxygen utilization rates and long-term bioventing 
operation flow rates as described in the Work Plan (Kirtland AFB, 2017a).  The oxygen ROI for each well 
under both the dry and wet respiration conditions is presented in Table 4-1 and calculations are provided 
in Appendix E-1.  The oxygen ROI varied between 138 and 143 ft for the dry respiration test and between 
138 and 152 ft for the wet respiration test.  The ROI was marginally higher for the wet respiration test due 
to the overall lower oxygen utilization rates.  ROI data will be assessed on a quarterly basis as the pilot 
test progresses.  

4.2.6 Soil Vapor Analytical Results 

Laboratory analytical samples were collected from each of the screened intervals in SVMWs KAFB-
106V1 and KAFB-106V2 to evaluate the contaminant destruction rate and the degradation of BTEX, 
ethylene dibromide (EDB), and TPH-GRO.  Field parameters collected during sampling are provided in 
Tables 4-2 through 4-13.   

Analytical samples were collected prior to the air injection for the dry respiration test, after the dry 
respiration test was completed, and after the wet respiration test was completed.  Soil vapor analytical 
data and the analytical laboratory reports are provided in Appendix B-2.  TPH-GRO, BTEX, and EDB 
concentrations were collected and are provided in Table 3-12.   
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4.2.6.1 Baseline Respiration Sampling 

The following is a summary of the laboratory analytical results for the samples collected in April 2019 
prior to the dry respiration testing: 

 TPH-GRO ranged from 43,000,000 to 370,000,000 micrograms per cubic meter (µg/m3).

 The sum of BTEX ranged from 2,400,000 to 9,130,000 µg/m3.

 EDB ranged from 2,500 J to 23,000 µg/m3.

4.2.6.2 Post-Dry Respiration Sampling 

The following is a summary of the laboratory analytical results for the samples collected in May 2019 
after the dry respiration testing but before the wet respiration testing: 

 TPH-GRO ranged from 52,000,000 to 210,000,000 µg/m3.

 The sum of BTEX ranged from 2,820,000 to 7,950,000 µg/m3.  These sums include a mixture of
non-qualified and J-qualified results.

 EDB ranged from 1,900 J to 15,000 µg/m3.

4.2.6.3 Post-Wet Respiration Sampling 

The following is a summary of the laboratory analytical results for the samples collected in July 2019 
after the wet respiration testing: 

 TPH-GRO ranged from 76,000,000 to 220,000,000 µg/m3.

 The sum of BTEX ranged from 2,270,000 to 9,530,000 µg/m3.  The results for each of the
analytes included in the sum were J-qualified.

 EDB ranged from 1,600 J to 24,000 µg/m3.

Significant changes in contaminant concentration due to biodegradation were not expected to be observed 
during the respiration pilot testing due to the limited injection periods.  Data collected during the 
respiration tests will be used as baseline data to assess the biodegradation throughout the full-scale 
bioventing test. 



SECTION 5 

Kirtland AFB BFF January 2020 
Bioventilation Construction and Initiation Report 
SWMU ST-106/SS-111 5-1

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Respirometry Testing Conclusions 

Respiration pilot tests were completed for both dry and wet conditions.  While oxygen and carbon dioxide 
concentrations varied from day to day for both the dry and wet respiration test, a clear decline in 
subsurface oxygen was observed.  Data collected during the dry and wet respiration tests were utilized to 
determine the oxygen utilization rates and other operational parameters.  Comparing the oxygen 
utilization rates and operational parameters between the dry respiration test and the wet respiration test, it 
appears that moisture addition is not beneficial for increasing biodegradation rates.  As a result, the 
bioventing pilot test operational parameters were determined using the data obtained from the dry 
respiration test.  Moisture will be added in the event that hydrocarbon concentration degradation does not 
appear to be occurring or stalls. 

5.2 Long-Term Pilot Test Operational Parameters 

The bioventing pilot test system is designed to supply oxygen to the remediation area at a rate equal to or 
greater than the oxygen utilization rates.  The oxygen demand air flow rate is calculated from the oxygen 
utilization rate and is the minimum flow required to provide sufficient oxygen throughout remediation 
area.  The remediation area for the long-term bioventing test is defined as a control radius of 70 ft (the 
farthest distance between injection wells and observation wells) along with the filter pack thickness of the 
injection well to obtain a volume of impacted soil. 

Due to the low oxygen utilization rates, the corresponding biodegradation rates and oxygen demand air 
flow rates were also low.  As a result, a long-term bioventing pilot test operational design flow rate of 
approximately four times the oxygen demand flow rate is specified to ensure that oxygen is delivered to 
the subsurface at a rate greater than it is being utilized.  Design operational flow rates for the bioventing 
pilot test are presented in Table 4-1.  The air flow rates were calculated based on the method approved in 
the Work Plan (Kirtland AFB, 2017a).  The calculations are presented in Appendix E-1 and the flow rate 
for each well is presented on Table 4-1. 

Utilizing the calculated oxygen utilization rates and long-term bioventing pilot test operation flow rates, 
the oxygen ROI was calculated for each well under both the dry and wet respiration conditions.  These 
oxygen ROIs are presented in Table 4-1 and calculations are provided in Appendix E-1.  The oxygen ROI 
varied between 138 and 143 ft for the dry respiration test and between 138 and 152 ft for the wet 
respiration test.  The calculated oxygen ROIs are much greater that the 70-ft radius control area indicating 
that the long-term bioventing pilot test operational flow rates are adequate to provide oxygen throughout 
the remediation area. 

5.3 Bioventing Pilot Test Implementation 

Prior to startup of the bioventing pilot test, process piping and flow meters were connected to the well 
heads and inspected for leaks and loose fittings.  On October 7, 2019, the bioventing blowers were 
started.  The flow rates for the long-term bioventing pilot test were calculated as described in Section 4.1, 
above, and are provided on Table 4-1.  The process piping and equipment were re-inspected for leaks and 
tightness after the startup of the bioventing equipment.  Initial startup injection parameters of pressure, 
flow rate, oxygen, and carbon dioxide concentrations were collected. 
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5.4 Bioventing Pilot Test Performance Assessment 

Performance monitoring of the long-term bioventing pilot test is being conducted in accordance with the 
Work Plan (Kirtland AFB, 2017a).  Table 4-1 lists the wells to be used for air injection.  Wells KAFB-
106V1 and KAFB-106V2 will be used for monitoring.  Field parameters are being collected from the 
screened intervals in Wells KAFB-106V1 and KAFB-106V2.  Data collected during the long-term 
bioventing pilot test will consist of ambient temperature, barometric pressure, well pressures and flow 
rates, hydrocarbon, oxygen, and carbon dioxide concentrations, relative humidity, and vapor temperature. 
Vapor samples are being collected and submitted to an analytical laboratory for analysis of BTEX/TPH-
GRO by EPA Method TO-3, VOCs by EPA Method TO-15 SIM, and fixed gases/C1-C5 hydrocarbon 
compounds by ASTM International D1945.  Samples are collected on a quarterly basis and submitted to 
Eurofins Air Toxics under chain-of-custody documentation.  

The first month of long-term bioventing pilot testing data is presented in Tables 4-2 through 4-13.  The 
data collected during the first month of the long-term bioventing pilot test indicate that oxygen has been 
distributed throughout the subsurface.  Increases in oxygen concentration are being observed in each 
monitoring point within Wells KAFB-106V1 and KAFB-106V2.  This indicates that operational flow 
rates are sufficient to distribute oxygen throughout the bioventing pilot testing area.  

Monitoring will continue in accordance with the Work Plan (Kirtland AFB, 2017a).  Respiration and 
analytical data collected from each quarter will be reported in the appropriate quarterly groundwater 
monitoring report.  The reports will include: 

 Text describing quarterly activities and deviations from the work plan.
 Summary tables for field and analytical laboratory data.
 Calculations of assessment parameters.
 Assessment of pilot test progress.
 Field data forms and laboratory reports.
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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 Testsa

Attendant 

Observation Wellsb

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

Existing Air Injection

Existing Air Injection

0.5 Existing Air Injection250-252.5

150-152.5

SVEW-02/03-160 145-160 2

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

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Moist" Respiration

Long-Term 
Bioventing

"Dry" Respiration
"Moist" Respiration

Long-Term 
Bioventing

Kirtland AFB BFF
Bioventilation Construction and Initiation Report
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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 Testsa

Attendant 

Observation Wellsb

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 Three types of treatability tests will be conducted:  (1) single well "push-pull" respiration without  moisture addition, (2) single well "push-pull" respiration 
with  moisture addition, and (3) long-term bioventing with multiple injection points operating in concert.
b Observation wells will be used during respiration tests for pressure measurements and physical radius of influence only.  During the long-term bioventing 
test, observation wells will also be used for respiration measurements.

SVEW-04/05-313 298-313

Long-Term 
Bioventing

"Dry" Respiration
"Wet" Respiration

Long-Term 
Bioventing

Long-Term 
Bioventing

Kirtland AFB BFF
Bioventilation Construction and Initiation Report
SWMU ST-106/SS-111 Page 2 of 2

January 2020



Table 3-1

Bioventing Respiration Pilot Testing Field Measurement Equipment and Regimen

Parameter

Field 

Measurement Media Instrument
a

Range/ 

Tolerance Data Use

Respiration Test 

Frequency
b

Long-Term Test 

Frequency
c

Water Activity Relative Humidity Soil gas Amprobe TH-3 0-100 % ± 3% 

R.H. at 23°C
d

Determine relative 

humidity

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter

Pressure/ 

Vacuum

Injection/ 

Extraction 

Pressure 

Distribution

Vadose 

zone

Dwyer 477-A7 0.05 inches 

water column

Evaluate pressure Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter

Carbon Dioxide Concentration in 

percent

Soil gas Horiba 0-30% ± 0.3% 

by volume

Evaluate 

contaminant 

destruction rate

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter

Oxygen Concentration in 

percent

Soil gas Horiba 0-30% ± 0.1% 

by volume

Evaluate 

contaminant 

destruction rate

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter

Total Petroleum 

Hydrocarbons

Concentration in 

parts per million

Soil gas Horiba 0-10,000 ppmv

 ± 10 ppmv

Evaluate soil vapor 

hydrocarbons

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; monthly 

thereafter

Flow Rate Rotameter Soil gas Brooks 

2520A4A37BNBN

0.3-3 scfm Verify 

injection/purge rates

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter

Temperature Temperature Soil gas Amprobe TH-3 -20-60°C ± 

0.8°C

Evaluate 

temperature

Daily for first 3 days; 

days 5 and 7; biweekly 

thereafter

Daily for first 3 days; weekly 

for first month; quarterly 

thereafter
a
 The instrument may be substituted for an engineer approved equivalent.

c
 Schedule may be adjusted based on observed oxygen utilization rates in short-term respiration tests.

% = percent

° C = degree Celsius

ppmv = part per million (by volume)

R.H. = relative humidity

scfm = standard cubic feet per minute

b
 Schedule may be adjusted based on observed oxygen utilization rates; the goal is 5-10 data points in the early linear portion of the 

oxygen decay curve.

d 
This range and tolerance are based on instrument performance.  Due to temperature variation and condensation, the actual field measurements will be less 

accurate.  Test will be terminated when oxygen percent measurements have five linear points and/or oxygen is less than 5 percent.

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

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

January 2020



Table 3-2
SVMW-10-100 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 

(%)

4/11/2019 13:46 0.0/0.0 1 15.1 28,990 69.5 58.1 52 23.34 0.95 11.00 0.0

4/28/2019 11:59 0.7/0.5 2 65.2 10 9.2 80.5 72 24.6 20.88 0.02 0.0

4/28/2019 16:15 0.9/0.9 2 143 76 5.8 85.0 83 24.52 20.73 0.02 0.0

4/29/2019 11:56 0.0/0.0 2 58.8 355 18.4 77.3 72 24.62 20.56 0.04 0.0

4/29/2019 17:05 0.0/0.0 2 55.6 556 23.6 73.8 73 24.52 20.51 0.10 0.0

4/30/2019 15:44 0.5/0.5 2 63.1 966 27.1 73.5 72 24.55 20.23 0.24 0.0

5/1/2019 15:06 0.6/0.6 2 49.0 1,486 27.8 81.8 74 24.60 19.88 0.34 0.0

5/3/2019 13:13 0.9/0.9 2 49.1 2,190 36.8 77.4 70 24.70 19.19 0.62 0.0

5/5/2019 11:08 0.6/0.0 2 48.0 3,500 42.1 77.1 72 24.64 18.30 1.02 0.0

5/9/2019 16:30 0.0/0.0 2 61.4 5,660 48.7 70.0 64 24.56 16.29 2.04 0.0

6/20/2019 9:40 0.0/0.0 2 51.7 18,530 43.1 83.5 77 24.68 6.62 7.52 0.0

6/26/2019 9:31 0.0/0.0 2 49.9 5 6.2 84.0 82 24.79 20.92 0.02 0.0

6/26/2019 15:19 0.0/0.0 2 48.0 10 5.3 89.2 92 24.74 20.88 0.02 0.0

6/27/2019 8:03 0.0/0.0 2 51.5 77 17.7 74.6 72 24.87 20.90 0.06 0.0

6/27/2019 13:46 0.0/0.0 2 50.3 121 14.8 85.7 91 24.84 20.80 0.02 0.0

6/28/2019 11:46 0.0/0.0 2 50.0 269 16.2 87.5 86 24.88 20.75 0.06 0.0

6/30/2019 12:23 0.0/0.0 2 50.1 974 18.2 93.0 90 24.83 20.26 0.20 0.0

7/2/2019 9:51 0.0/0.0 2 50.1 1,679 33.4 82.8 77 24.77 19.82 0.38 0.0

7/5/2019 11:45 0.0/0.0 2 50.0 2,400 26.6 90.4 88 24.81 18.36 0.90 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume
CH4 = methane scfm = standard cubic feet per minute
CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury
in-WC = inches of water column

Post-Injection

Baseline Respirometry

Wet Respirometry

Post-Injection

Pre-Injection

Dry Respirometry

Kirtland AFB BFF
Bioventilation Construction and Initiation Report
SWMU ST-106/SS-111 Page 1 of 1
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Table 3-3

SVMW-10-150 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 

(%)

4/11/2019 14:03 2.3/2.3 1 17.0 24,460 76.4 56.5 63 24.32 3.44 8.14 0.0

4/28/2019 12:05 0.8/0.7 2 52.0 11 13.6 78.5 73 24.60 21.27 0.00 0.0

4/28/2019 16:22 2.4/2.4 2 142.4 33 8.0 83.2 83 24.52 21.16 0.02 0.0

4/29/2019 12:00 0.5/0.0 2 104.4 215 13.1 76.9 72 24.62 20.73 0.06 0.0

4/29/2019 17:09 1.6/1.6 2 58.9 306 17.9 74.2 73 24.53 20.75 0.10 0.0

4/30/2019 15:52 1.2/1.1 2 61.0 519 23.3 71.5 72 24.55 20.62 0.16 0.0

5/1/2019 15:12 0.7/0.7 2 52.1 741 23.2 81.2 74 24.60 20.35 0.24 0.0

5/3/2019 13:06 0.0/0.0 2 52.0 1,413 34.6 77.7 70 24.70 19.34 0.78 0.0

5/5/2019 11:18 0.8/0.8 2 49.8 1,123 36.6 78.0 72 24.64 19.47 0.52 0.0

5/9/2019 16:34 0.0/0.0 2 72.3 1,541 44.2 69.8 64 24.56 18.20 1.06 0.0

6/20/2019 9:59 0.5/0.6 2 49.1 3,880 47.3 83.0 79 24.68 7.56 6.04 0.0

6/26/2019 9:40 -1.4/-1.4 2 52.5 64 7.0 85.8 82 24.79 20.80 0.00 0.0

6/26/2019 15:25 -0.5/-0.5 2 53.1 166 5.5 89.6 92 24.74 20.78 0.00 0.0

6/27/2019 8:10 -1.2/-1.2 2 58.0 506 20.7 74.2 72 24.87 20.40 0.18 0.0

6/27/2019 13:50 -1.4/-1.5 2 53.0 462 13.3 87.3 91 24.84 20.20 0.22 0.0

6/28/2019 11:52 -2.2/-2.2 2 54.8 647 12.6 91.9 86 24.88 19.72 0.54 0.0

6/30/2019 12:29 -0.6/0.0 2 47.9 616 15.5 95.0 90 24.83 19.57 0.70 0.0

7/2/2019 9:56 0.0/0.0 2 50.4 354 24.4 84.4 77 24.77 19.65 0.54 0.0

7/5/2019 11:49 -1.0/-0.9 2 51.8 835 22.8 91.0 88 24.81 18.16 1.12 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Post-Injection

Baseline Respirometry

Wet Respirometry

Pre-Injection

Dry Respirometry

Kirtland AFB BFF
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Table 3-4

SVMW-10-250 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

(%)

4/11/2019 14:24 2.3/2.2 1 18.3 14,580 80.2 55.3 53 24.33 0.34 11.16 0.1
a

4/28/2019 12:11 0.6/0.5 2 66.4 254 16.2 78.3 73 24.60 21.24 0.00 0.0

4/28/2019 16:27 2.5/2.5 2 164 535 9.7 83.1 83 24.52 20.57 0.00 0.0

4/29/2019 12:05 0.0/0.0 2 94.2 989 25.2 76.5 72 24.62 20.48 0.08 0.0

4/29/2019 17:13 1.6/1.6 2 62.1 1,316 34.2 74.1 73 24.53 20.45 0.10 0.0

4/30/2019 16:01 1.4/1.4 2 65.3 1,904 42.5 71.2 72 24.55 20.23 0.20 0.0

5/1/2019 15:16 0.8/0.8 2 58.2 2,450 34.5 80.9 74 24.60 19.82 0.26 0.0

5/3/2019 12:59 -0.5/0.0 2 57.4 3,220 40.7 77.8 70 24.70 19.32 0.48 0.0

5/5/2019 11:29 1.0/1.0 2 53.8 3,730 40.2 78.5 72 24.64 18.62 0.66 0.0

5/9/2019 16:37 0.5/0.5 2 74.6 4,550 47.0 69.6 64 24.56 16.97 1.32 0.0

6/20/2019 10:05 0.5/0.5 2 51.4 7,870 40.4 82.7 77 24.68 6.59 6.84 0.0

6/26/2019 9:45 -1.5/-1.6 2 56.2 118 8.1 86.8 82 24.79 20.82 0.04 0.0

6/26/2019 15:30 0.0/0.0 2 58.9 309 11.2 90.3 92 24.74 20.71 0.00 0.0

6/27/2019 8:15 -1.2/-1.2 2 59.9 894 30.9 73.8 72 24.87 20.19 0.20 0.0

6/27/2019 13:56 -1.7/-1.7 2 55.5 1,039 21.1 88.2 91 24.84 20.03 0.32 0.0

6/28/2019 11:57 -2.2/-2.1 2 56.0 1,546 21.6 93.2 86 24.88 19.57 0.56 0.0

6/30/2019 12:33 0.0/0.0 2 53.7 1,990 22.0 96.4 90 24.83 19.28 0.62 0.0

7/2/2019 10:00 0.0/0.0 2 58.7 2,010 33.3 85.0 77 24.77 19.29 0.44 0.0

7/5/2019 11:52 -0.9/-0.8 2 56.2 2,700 27.7 91.7 88 24.71 17.75 0.96 0.0
a
 CH4 reading is suspect and likely the result of hydrocarbon breakthrough on the carbon filter.

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Baseline Respirometry

Post-Injection

Wet Respirometry

Pre-Injection

Dry Respirometry

Kirtland AFB BFF
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Table 3-5

SVMW-11-100 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

(%)

4/11/2019 12:35 0.7/0.7 2 14.9 30,900 73.1 59.7 53 24.36 0.42 11.26 0.0

4/28/2019 11:28 0.9/0.0 2 50.8 188 10.0 81.5 72 24.60 20.89 0.00 0.0

4/28/2019 15:47 1.1/1.1 2 68.1 1,456 7.4 86.6 83 24.53 20.77 0.00 0.0

4/29/2019 11:33 0.0/0.0 2 39.9 3,290 18.1 80.0 72 24.63 20.68 0.00 0.0

4/29/2019 16:45 0.0/0.0 2 43.9 4,530 26.2 76.2 73 24.53 20.59 0.00 0.0

4/30/2019 15:04 0.7/0.5 2 62.9 5,970 33.6 73.4 68 24.57 20.16 0.00 0.0

5/1/2019 14:46 0.5/0.6 2 50.5 6,870 29.1 85.4 74 24.60 19.81 0.02 0.0

5/3/2019 12:33 0.0/0.0 2 53.9 8,100 43.8 75.2 70 24.70 18.79 0.16 0.0

5/5/2019 10:42 1.2/1.1 2 46.2 10,160 37.5 81.9 70 24.60 17.73 0.44 0.0

5/9/2019 16:15 0.5/0.5 2 63.2 12,270 45.7 72.6 65 24.56 15.65 1.66 0.0

6/20/2019 10:16 1.0/1.0 2 47.2 21,650 48.5 83.0 81 24.68 5.34 8.56 0.0

6/26/2019 9:57 -0.6/-0.7 2 30.3 28 5.0 87.4 82 24.79 20.88 0.00 0.0

6/26/2019 15:40 0.0/0.0 2 50.0 179 4.8 89.8 92 24.74 20.85 0.00 0.0

6/27/2019 8:25 0.0/0.0 2 49.6 651 19.8 74.0 72 24.87 20.74 0.04 0.0

6/27/2019 14:05 0.0/0.0 2 49.2 896 12.0 88.4 91 24.84 20.61 0.04 0.0

6/28/2019 12:03 0.0/0.0 2 48.1 1,525 14.2 94.0 86 24.88 20.20 0.06 0.0

6/30/2019 12:44 0.0/0.0 2 47.0 3,220 18.6 98.2 90 24.83 18.92 0.26 0.0

7/2/2019 10:08 0.0/0.0 2 51.9 5,090 32.7 84.8 77 24.77 17.85 0.56 0.0

7/5/2019 11:57 0.0/0.0 2 51.6 6,170 27.3 92.3 88 24.81 16.39 1.28 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Baseline Respirometry

Post-Injection

Wet Respirometry

Pre-Injection

Dry Respirometry
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Table 3-6

SVMW-11-250 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

(%)

4/11/2019 13:01 2.3/2.2 1 17.2 26,320 72.2 60.6 53 24.37 0.08 11.34 0.0

4/28/2019 11:42 0.9/0.9 2 108.3 240 13.6 79.4 72 24.60 21.05 0.14 0.0

4/28/2019 15:57 2.6/2.6 2 158.6 531 8.1 85.4 83 24.53 20.80 0.14 0.0

4/29/2019 11:40 0.8/0.7 2 64.6 2,170 29.4 78.2 72 24.63 19.58 0.50 0.0

4/29/2019 16:52 1.7/1.7 2 65.9 2,460 37.2 73.2 73 24.52 19.50 0.56 0.0

4/30/2019 15:20 1.1/1.2 2 64.8 3,260 43.9 72.1 68 24.37 19.18 0.68 0.0

5/1/2019 14:52 0.8/0.8 2 52.6 3,870 35.5 83.4 74 24.60 18.88 0.80 0.0

5/3/2019 12:25 -0.7/-0.8 2 56.0 4,960 48.5 74.9 70 24.70 18.10 1.08 0.0

5/5/2019 10:47 1.0/1.0 2 52.6 5,750 40.8 79.7 70 24.60 17.31 1.36 0.0

5/9/2019 16:16 0.6/0.6 2 65.5 7,480 49.3 71.5 65 24.56 15.71 2.24 0.0

6/20/2019 10:21 0.0/0.0 2 55.0 15,220 48.6 83.2 81 24.71 5.77 7.90 0.0

6/26/2019 10:03 -1.2/-1.3 2 57.2 101 8.3 87.5 82 24.79 20.44 0.14 0.0

6/26/2019 15:46 -0.7/-0.8 2 56.3 362 10.7 89.1 92 24.74 20.00 0.32 0.0

6/27/2019 8:31 -2.0/-2.0 2 57.4 1,476 38.2 74.3 72 24.87 19.18 0.86 0.0

6/27/2019 14:08 -1.8/-1.9 2 58.3 2,030 26.3 88.5 91 24.84 18.72 1.06 0.0

6/28/2019 12:07 -1.8/-1.7 2 56.2 4,180 24.6 95.3 86 24.88 17.46 1.78 0.0

6/30/2019 12:49 -0.7/-0.7 2 53.9 4,890 25.1 98.0 90 24.83 17.21 1.94 0.0

7/2/2019 10:11 0.0/0.0 2 54.6 3,060 39.0 84.2 77 24.77 17.80 1.38 0.0

7/5/2019 12:00 -0.7/-0.7 2 56.8 3,940 29.0 92.8 90 24.81 16.45 1.90 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Baseline Respirometry

Post-Injection

Wet Respirometry

Pre-Injection

Dry Respirometry
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Table 3-7

SVMW-11-260 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

(%)

4/11/2019 13:22 0.0/0.0 1 14.4 18390 76.4 59.4 53 24.36 1.15 13.20 0.0

4/28/2019 11:48 0.0/0.0 2 142.0 5.0 16.4 80.0 72 24.60 21.32 0.04 0.0

4/28/2019 16:02 1.0/1.0 2 124.6 11 22.6 86.3 83 24.53 20.55 0.02 0.0

4/29/2019 11:46 0.0/0.0 2 58.5 29 39.8 78.4 73 24.63 20.41 0.02 0.0

4/29/2019 16:57 0.0/0.0 2 57.2 49 44.1 74.1 73 24.52 20.43 0.02 0.0

4/30/2019 15:28 0.0/0.0 2 57.7 131 47.7 72.2 70 24.56 20.37 0.06 0.0

5/1/2019 14:57 0.8/0.7 2 47.3 219 37.8 82.3 74 24.60 20.38 0.04 0.0

5/3/2019 12:16 0.0/0.0 2 48.3 374 50 73.4 70 24.70 19.67 0.08 0.0

5/5/2019 10:55 0.7/0.7 2 49.8 846 41.5 78.4 70 24.60 19.71 0.06 0.0

5/9/2019 16:23 0.0/0.0 2 61.1 2,110 50.1 71.0 65 24.56 18.74 0.08 0.0

6/20/2019 10:28 0.0/0.0 2 46.6 7380 49.0 83.5 82 24.71 6.35 2.24 0.0

6/26/2019 10:10 0.0/0.0 2 47.5 3 22.0 87.5 82 24.82 20.67 0.02 0.0

6/26/2019 15:50 0.0/0.0 2 58.7 8 28.5 88.8 92 24.74 20.48 0.04 0.0

6/27/2019 8:36 0.0/0.0 2 48.8 16 52.5 74.5 72 24.87 20.44 0.06 0.0

6/27/2019 14:13 0.0/0.0 2 47.8 16 34.0 88.4 91 24.84 20.37 0.04 0.0

6/28/2019 12:13 0.0/0.0 2 47.4 22 24.2 94.3 86 24.88 20.17 0.02 0.0

6/30/2019 12:54 0.0/0.0 2 58.1 61 23.7 98.5 90 24.83 19.89 0.08 0.0

7/2/2019 10:15 0.0/0.0 2 49.2 175 42.6 83.3 77 24.77 19.86 0.06 0.0

7/5/2019 12:04 0.0/0.0 2 47.8 382 30.5 93.3 90 24.81 19.28 0.10 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Post-Injection

Baseline Respirometry

Wet Respirometry

Pre-Injection

Dry Respirometry
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Table 3-8

SVEW-01-260 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

(%)

4/13/2019 13:09 0.0/0.0 3 64.6 16,970 33.1 71.4 60 24.51 0.30 12.02 0.1

4/28/2019 12:30 1.1/1.0 3 66.1 7 10.4 80.6 78 24.60 20.77 0.00 0.0

4/28/2019 16:45 2.7/2.7 3 181.1 30 1.7 83.5 83 24.50 20.79 0.02 0.0

4/29/2019 12:29 0.0/0.0 3 65.4 216 15.9 77.3 72 24.62 20.68 0.00 0.0

4/29/2019 17:30 1.6/1.6 3 65.5 320 20.6 73.3 73 24.54 20.63 0.04 0.0

4/30/2019 16:25 1.5/1.3 3 67.8 641 30.3 71.1 72 24.55 20.25 0.14 0.0

5/1/2019 15:33 1.1/1.2 3 69.9 728 25.3 79.8 74 24.60 19.27 0.44 0.0

5/3/2019 11:29 0.0/0.0 3 63.8 1,055 35.0 73.4 70 24.67 13.39 3.88 0.0

5/5/2019 10:19 0.7/0.9 3 65.8 1,442 30.0 80.1 70 24.60 18.08 1.02 0.0

5/6/2019 14:11 0.9/0.6 3 67.6 1,852 20.7 88.8 81 24.58 17.36 1.42 0.0

5/6/2019 14:18 0.0/0.0 3 68.1 1,918 21.1 88.4 81 24.58 17.29 1.44 0.0

5/6/2019 14:23 0.5/0.5 3 68.4 1,953 21.5 88.5 81 24.58 17.18 1.44 0.0

5/9/2019 16:52 0.6/0.5 3 77.7 1,823 40.1 68.3 64 24.56 13.83 3.84 0.0

6/20/2019 10:49 0.5/0.5 3 65.5 4,720 26.7 89.6 82 24.71 6.55 8.06 0.0

6/26/2019 10:43 0.0/0.0 3 67.7 540 17.5 91.0 82 24.82 18.56 1.50 0.0

6/26/2019 16:09 -0.5/-0.6 3 80.5 270 21.6 91.2 88 24.74 13.54 3.96 0.0

6/27/2019 9:05 -2.3/-2.3 3 70.0 87 43.1 77.8 73 24.87 12.88 5.36 0.0

6/27/2019 14:28 -1.2/-1.2 3 69.3 89 29.7 88.5 91 24.84 13.14 5.42 0.0

6/28/2019 12:29 -1.8/-2.0 3 70.0 65 23.5 95.9 86 24.88 14.48 5.14 0.0

6/30/2019 13:13 -0.6/-0.5 3 68.0 106 20.7 100.9 91 24.83 15.45 4.98 0.0

7/2/2019 10:29 0.0/0.0 3 69.9 1,404 35.9 82.4 77 24.77 13.93 5.70 0.0

7/5/2019 12:14 -0.6/-0.6 3 68.3 275 23.9 95.4 90 24.81 14.96 4.44 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Post-Injection

Baseline Respirometry

Wet Respirometry

Pre-Injection

Dry Respirometry

Kirtland AFB BFF
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Table 3-9

SVEW-02/03-160 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

(%)

4/13/2019 13:35 0.0/0.0 2 40.7 14,640 48.2 71.9 60 24.82 0.24 12.52 0.0

4/28/2019 12:38 1.0/1.1 3 163.3 66 1.9 80.3 78 24.60 20.79 0.02 0.0

4/28/2019 16:54 2.6/2.5 3 178.3 163 3.5 82.6 83 24.50 20.79 0.04 0.0

4/29/2019 12:38 0.0/0.0 3 65.2 316 17.0 75.8 72 24.62 20.58 0.12 0.0

4/29/2019 17:38 1.5/1.5 3 65.2 444 21.7 72.8 73 24.53 20.39 0.14 0.0

4/30/2019 16:36 1.2/1.0 3 66.8 622 26.5 70.3 72 24.55 19.87 0.36 0.0

5/1/2019 15:42 1.2/1.2 3 67.3 826 26.9 80.0 74 24.60 19.05 0.72 0.0

5/3/2019 12:00 0.6/0.8 3 64.9 4,220 36.8 73.3 70 24.70 9.81 5.48 0.0

5/5/2019 10:31 1.2/1.3 3 66.8 1,354 28.4 86.3 70 24.60 16.99 1.68 0.0

5/6/2019 14:30 0.8/0.7 3 65.4 1,343 19.5 89.0 81 24.58 16.50 1.88 0.0

5/6/2019 14:35 1.1/1.2 3 65.2 1,429 19.5 89.5 81 24.58 16.10 2.06 0.0

5/6/2019 14:39 1.1/1.1 3 65.7 1,395 19.5 89.5 81 24.59 16.20 1.98 0.0

5/9/2019 17:01 0.0/0.0 3 71.5 2,090 42.3 66.7 63 24.56 13.59 3.48 0.1

6/20/2019 10:39 0.0/0.0 3 64.8 7,200 29.2 86.2 81 24.71 2.15 10.66 0.0

6/26/2019 10:24 -1.0/-.08 3 68.0 855 19.5 88.9 82 24.82 18.08 2.16 0.0

6/26/2019 16:17 -0.7/-0.7 3 72.2 5,480 22.0 91.3 88 24.74 8.16 8.40 0.0

6/27/2019 8:49 -2.0/-1.9 3 69.2 3,480 41.1 76.5 73 24.87 13.20 3.50 0.0

6/27/2019 14:22 -1.2/-1.2 3 69.5 7,230 26.0 88.3 91 24.84 6.27 9.52 0.0

6/28/2019 12:20 -1.6/-1.7 3 68.0 7,250 20.6 96.6 86 24.88 4.51 10.62 0.0

6/30/2019 13:22 0.0/0.0 3 67.1 9,060 17.9 102.9 92 24.83 2.31 12.20 0.0

7/2/2019 10:21 0.0/0.0 3 69.0 1,951 33.3 82.0 77 24.77 13.61 3.80 0.0

7/5/2019 12:08 -0.6/-0.7 3 68.0 4,950 24.8 94.8 90 24.81 4.56 9.92 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Post-Injection

Baseline Respirometry

Wet Respirometry

Pre-Injection

Dry Respirometry
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Table 3-10

SVEW-04/05-313 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

(%)

4/11/2019 14:44 2.9/3.1 3 65.0 1757 59.5 55.6 53 24.33 14.43 2.70 0.0

4/28/2019 12:18 1.2/1.1 3 80.5 4 5.6 79.5 73 24.60 20.77 0.04 0.0

4/28/2019 16:36 2.8/2.8 3 180.7 5 6.5 83.9 83 24.52 20.66 0.06 0.0

4/29/2019 12:17 0.6/0.6 3 66.8 26 28.9 77.3 72 24.62 16.91 1.84 0.0

4/29/2019 17:20 1.8/1.8 3 65.7 12 32.7 73.9 72 24.54 19.99 0.30 0.0

4/30/2019 16:13 1.8/1.8 3 66.3 41 39.0 71.2 72 24.55 15.31 2.98 0.0

5/1/2019 15:25 0.9/1.0 3 68.7 25 29.4 80.8 74 24.60 14.51 3.30 0.0

5/3/2019 11:19 0.0/0.0 3 66.3 148 36.5 72.4 70 24.67 12.63 3.60 0.0

5/5/2019 10:05 0.0/0.5 3 66.9 55 29.8 79.2 70 24.60 17.89 1.00 0.0

5/6/2019 13:54 0.6/0.6 3 68.8 21 21.5 88.1 81 24.58 13.72 3.84 0.0

5/6/2019 14:00 0.8/0.9 3 68.6 43 21.8 88.5 81 24.58 15.86 2.54 0.0

5/6/2019 14:05 1.1/1.1 3 68.0 57 21.7 89.3 81 24.58 16.95 1.64 0.0

5/9/2019 16:44 0.6/0.6 3 81.6 100 39.6 69.5 64 24.56 12.77 3.88 0.0

6/20/2019 10:59 0.7/0.9 3 65.6 1311 24.7 91.2 82 24.71 12.77 3.29 0.0

6/26/2019 10:56 0.0/0.0 3 62.9 78 20.11 90.9 82 24.82 14.58 2.95 0.0

6/26/2019 16:01 -0.7/-0.7 3 81.0 25 22.0 90.4 92 24.74 19.68 0.54 0.0

6/27/2019 9:17 -2.4/-2.3 3 69.8 56 37.8 79.5 73 24.87 19.44 0.56 0.0

6/27/2019 14:40 -1.4/-1.4 3 70.2 52 27.4 88.6 91 24.84 19.43 0.48 0.0

6/28/2019 12:41 -2.2/-2.1 3 69.8 146 21.2 97.6 86 24.88 19.16 0.40 0.0

6/30/2019 13:03 -0.9/-0.9 3 69.6 295 20.3 99.3 91 24.83 18.58 0.50 0.0

7/2/2019 10:36 0.0/0.0 3 69.1 72 36.4 83.7 77 24.77 18.94 0.22 0.0

7/5/2019 12:20 -0.8/-0.8 3 67.4 342 25.1 95.1 90 24.81 13.36 2.96 0.0

% = percent O2 = oxygen

°F = degrees Fahrenheit ppmv = parts per million by volume

CH4 = methane scfm = standard cubic feet per minute

CO2 = carbon dioxide VOC = volatile organic compound

in-Hg = inches of mercury

in-WC = inches of water column

Post-Injection

Post-Injection

Baseline Respirometry

Wet Respirometry

Pre-Injection

Dry Respirometry
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Table 3-11

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 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

Kirtland AFB BFF
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Table 3-12

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Post-Wet 7/5/2019 24,000 J 1,800,000 -- 440,000 J 4,500,000 J 1,400,000 J 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 5/9/2019 9,900 J 2,100,000 -- 350,000 -- 3,900,000 J 1,600,000 -- 210,000,000 --

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

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

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

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

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

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

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

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

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

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

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

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

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

µg/m
3
 = microgram per cubic meter

EDB = ethylene dibromide (1,2-dibromoethane)

GRO = gasoline range organics

ID = identification

TPH = total petroleum hydrocarbons

J = Qualifier denotes the analyte was positively identified, but the associated numerical value is estimated.

-- = Validation qualifier not assigned.

1,2-Dibromoethane (EDB)

µg/m
3

KAFB-106V1-102

TPH-GRO (C6-C10)

µg/m
3

Xylenes, Total

µg/m
3

Ethylbenzene

µg/m
3

Toluene

µg/m
3

Sample Event

KAFB-106V2-252

KAFB-106V2-270

Analyte

Sample DateWell ID

KAFB-106V1-263

KAFB-106V2-102

KAFB-106V2-117

KAFB-106V2-160

KAFB-106V2-217

KAFB-106V1-113

KAFB-106V1-160

KAFB-106V1-217

KAFB-106V1-252

Benzene

µg/m
3

Kirtland AFB BFF
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Table 3-13

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-10

Well ID

Pore Volume
a
 (ft

3
)

Target Volume
b
 (ft

3
)

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
)

4/22/2019 14:40 2.5 83.5 0 2.75 107 0 3.0 126.6 0

4/22/2019 15:20 2.25 80.8 90 2.5 99.0 100 2.5 117.5 100

4/23/2019 8:35 2.25 68.4 2,419 2.5 91.7 2,688 2.5 121.3 2,688

4/23/2019 15:45 2.25 46.3 3,386 2.5 92.1 3,763 2.5 113.3 3,763

4/24/2019 9:55 2.25 58.5 5,839 2.5 93.2 6,488 2.5 1,136.4 6,488

4/24/2019 14:56 2.25 57.9 6,516 2.5 102.8 7,240 2.5 110.5 7,240

4/25/2019 8:55 2.25 75.2 8,944 2.5 112.1 9,938 2.5 143.5 9,938

4/26/2019 13:05 2.25 53 12,746 2.5 103.5 14,163 2.5 90.1 14,163

4/27/2019 10:10 2.25 68.2 15,593 2.5 94.7 17,325 2.5 105.1 17,325

4/28/2019 10:05 2.25 43.9 18,821 2.5 94.6 20,913 2.5 105.0 20,913

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
)

6/20/2019 13:40 2.25 65.1 0 2.5 98.1 0 2.5 103.3 0

6/21/2019 9:30 2.25 64.2 2,678 2.5 99 2,975 2.5 105.3 2,975

6/22/2019 15:25 2.25 64.3 6,716 2.5 97.2 7,462 2.5 105.9 7,462

6/23/2019 13:35 2.25 63.1 9,709 2.5 96.3 10,787 2.5 101.6 10,787

6/24/2019 10:50 2.25 64.3 12,578 2.5 96.4 13,975 2.5 102.4 13,975

6/25/2019 9:25 2.25 62.1 15,627 2.5 94.6 17,362 2.5 99.8 17,363

6/26/2019 8:15 2.25 64.3 18,709 2.5 94.7 20,787 2.5 101.4 20,787

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

4,426 4,822 5,020

17,704 19,288 20,080

Dry Respiration Testing

Wet Respiration Testing

Kirtland AFB BFF
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Table 3-13

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-10

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

scfm = standard cubic feet per minute

Kirtland AFB, 2018.  Bioventing Respiration Pilot Testing Procedure, Rev.0. Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 

under USACE-Albuquerque District Contract No. W9128F-13-D-0006.  September.

a 
Pore volume is the test cell pore volume as determined from Table 2 in the Bioventing Respiration Pilot Test Injection Design in the Bioventing Respiration Pilot 

Testing Procedure (Kirtland AFB, 2018).
b 

Target volume is the target volume for air injection, approximately 4 times the pore volume.
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Table 3-14

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-11

Well ID

Pore Volume
a
 (ft

3
)

Target Volume
b
 (ft

3
)

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
)

4/22/2019 14:30 2.25 52.3 0 2.25 153.2 0 4.25 163.2 0

4/22/2019 15:15 2.25 64.0 101 2.25 146.3 101 4.0 148.8 180

4/23/2019 8:40 2.25 48.8 2,453 2.25 58.8 2,453 4.0 156.0 4,360

4/23/2019 15:40 2.25 64.3 3,398 2.25 94.1 3,398 4.0 152.6 6,040

4/24/2019 10:00 2.25 56.9 5,873 2.25 49.5 5,873 4.0 142.7 10,440

4/24/2019 14:51 2.25 62.6 6,527 2.25 99.1 6,527 4.0 140.9 11,604

4/25/2019 9:03 2.25 61.5 8,984 2.25 96.8 8,984 4.0 159.9 15,972

4/26/2019 13:10 2.25 55.5 12,780 2.25 87.6 12,780 4.0 153.1 22,720

4/27/2019 10:15 2.25 54.2 15,626 2.25 87.1 15,626 4.0 155.4 27,780

4/28/2019 10:00 2.25 55.1 18,833 2.25 88.5 18,833 4.0 154.0 33,480

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
)

6/20/2019 13:45 2.25 57.2 0 2.25 91.9 0 4.0 146.0 0

6/21/2019 9:28 2.25 58.4 2,662 2.25 91.8 2,662 4.0 149.4 4,732

6/22/2019 15:35 2.25 58.3 6,728 2.25 90.5 6,728 4.0 151.2 11,960

6/23/2019 13:30 2.25 57.7 9,686 2.25 89.7 9,686 4.0 149.1 17,220

6/24/2019 11:00 2.25 56.2 12,589 2.25 88.2 12,589 4.0 145.0 22,380

6/25/2019 9:15 2.25 58.5 15,593 2.25 89.3 15,593 4.0 152.9 27,720

6/26/2019 8:20 2.25 56.9 18,709 2.25 88.0 18,709 4.0 144.2 33,260

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

4,500 4,278 8,036

18,002 17,111 32,146

Dry Respiration Testing

Wet Respiration Testing

Kirtland AFB BFF
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Table 3-14

Bioventing Respiration Pilot Test Air Injection Summary - SVMW-11

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

scfm = standard cubic feet per minute

Kirtland AFB, 2018.  Bioventing Respiration Pilot Testing Procedure, Rev.0. Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 

under USACE-Albuquerque District Contract No. W9128F-13-D-0006.  September.

b 
Target volume is the target volume for air injection, approximately 4 times the pore volume.

a 
Pore volume is the test cell pore volume as determined from Table 2 in the Bioventing Respiration Pilot Test Injection Design in the Bioventing Respiration Pilot 

Testing Procedure (Kirtland AFB, 2018).
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Table 3-15

Bioventing Respiration Pilot Test Air Injection Summary - SVEWs

Well ID

Pore Volume
a
 (ft

3
)

Target Volume
b
 (ft

3
)

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
)

4/22/2019 14:50 5.0 NM 0 5.5 NM 0 5.0 NM 0

4/22/2019 15:15 5.0 NM 125 5.5 NM 137 5.0 NM 125

4/23/2019 8:30 5.0 NM 125 5.5 NM 137 5.0 NM 125

4/23/2019 13:30 5.0 0.8 1,625 5.5 0.5 1,788 5.0 0.0 1,625

4/24/2019 10:05 5.0 0.0 7,800 5.5 0.5 8,580 5.0 0.0 7,800

4/24/2019 15:00 5.0 1.7 9,275 5.5 1.3 10,203 5.0 1.3 9,275

4/25/2019 10:25 5.0 0.0 15,100 5.5 0.5 16,610 5.0 0.0 15,100

4/26/2019 13:15 5.0 0.8 23,150 5.5 0.9 25,465 5.0 0.5 23,150

4/27/2019 10:20 5.0 0.5 29,475 5.5 0.5 32,423 5.0 0.0 29,475

4/28/2019 10:10 5.0 1.0 36,625 5.5 1.0 40,287 5.0 1.0 36,625

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
)

6/21/2019 9:10 5.0 1.3 0 5.5 1.4 0 5.0 1.1 0

6/22/2019 15:40 5.0 1.7 9,150 5.5 1.9 10,065 5.0 1.6 9,150

6/23/2019 13:25 5.0 0.0 15,675 5.5 0.0 17,243 5.0 0.0 15,675

6/24/2019 11:10 5.0 0.0 22,200 5.5 0.0 24,420 5.0 0.0 22,200

6/25/2019 9:30 5.0 0.0 28,900 5.5 0.0 31,790 5.0 0.0 28,900

6/26/2019 8:25 5.0 0.0 35,775 5.5 0.0 39,353 5.0 -0.7 35,775

34,619

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

8,902 9,644 8,655

35,608 38,575

Dry Respiration Testing

Wet Respiration Testing

Kirtland AFB BFF
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Table 3-15

Bioventing Respiration Pilot Test Air Injection Summary - SVEWs

ft
3
 = cubic feet

ID = identification

in-WC = inches of water column

NM = not measured

scfm = standard cubic feet per minute

Kirtland AFB, 2018.  Bioventing Respiration Pilot Testing Procedure, Rev.0. Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 

under USACE-Albuquerque District Contract No. W9128F-13-D-0006.  September.

a 
Pore volume is the test cell pore volume as determined from Table 2 in the Bioventing Respiration Pilot Test Injection Design in the Bioventing Respiration Pilot 

Testing Procedure (Kirtland AFB, 2018).
b 

Target volume is the target volume for air injection, approximately 4 times the pore volume.
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Table 3-16

Bioventing Dry Respiration Pilot Test Wellhead Pressure Response

Well ID KAFB-106V1-102 KAFB-106V1-113 KAFB-106V1-160 KAFB-106V1-217 KAFB-106V1-252 KAFB-106V1-263 KAFB-106V2-102 KAFB-106V2-117 KAFB-106V2-160 KAFB-106V2-217 KAFB-106V2-252 KAFB-106V2-270

Date and Time
4/24/2019 10:10 0.0 0.0 -0.5 -0.5 -0.5 -0.5 0.0 0.0 0.0 0.0 0.0 0.0

4/24/2019 15:15 0.5 0.5 0.6 0.5 0.7 0.7 0.0 0.5 0.6 0.6 0.9 0.7

4/25/2019 11:30 0.0 0.0 -0.6 -0.7 -0.5 -0.5 0.0 0.0 -0.6 -0.8 -0.6 -0.7

4/26/2019 15:20 0.9 1.2 0.0 0.0 0.0 0.0 0.5 0.6 0.0 0.0 0.0 0.0

4/27/2019 10:25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4/28/2019 10:15 0.0 0.0 0.5 0.5 0.5 0.5 0.0 0.0 0.7 0.5 0.7 0.7
a
Negative values indicate vacuum was observed in the well.

ID = identification

in-WC = inches of water column

Wellhead Pressure Response
a
 (in-WC)

Kirtland AFB BFF

Bioventilation Construction and Initiation Report
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Table 3-17

Bioventing Wet Respiration Pilot Test Wellhead Pressure Response

Well ID KAFB-106V1-102 KAFB-106V1-113 KAFB-106V1-160 KAFB-106V1-217 KAFB-106V1-252 KAFB-106V1-263 KAFB-106V2-102 KAFB-106V2-117 KAFB-106V2-160 KAFB-106V2-217 KAFB-106V2-252 KAFB-106V2-270

Date and time
6/21/2019 9:50 0.5 0.6 0.8 0.7 0.8 0.8 0.5 0.5 0.9 0.8 1.0 0.9

6/22/2019 15:50 1.0 1.0 1.4 1.4 1.5 1.5 0.8 0.8 1.5 1.4 1.4 1.5

6/23/2019 13:40 0.7 0.6 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0

6/24/2019 11:10 0.0 0.0 -0.9 -1.0 -0.9 -0.9 0.0 0.0 -0.9 -1.1 -0.8 -1.0

6/25/2019 9:38 0.0 0.0 -0.7 -0.9 -0.7 -0.7 0.0 0.0 -0.7 -0.9 -0.6 -0.8

6/26/2019 8:28 0.0 0.0 -1.3 -1.4 -1.4 -1.5 0.0 -0.5 -1.5 -1.4 -1.4 -1.5
a 

Negative values indicate vacuum was observed in the well.

ID = identification

in-WC = inches of water column

Wellhead Pressure Response
a
 (in-WC)

Kirtland AFB BFF
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Table 3-18

Bioventing Respiration Pilot Test Water Injection Summary

SVMW-10-

100

SVMW-10-

150

SVMW-10-

250

SVMW-11-

100

SVMW-11-

250

SVMW-11-

260 SVEW-01

SVEW-

02/03-160

SVEW-

04/05-313

331 361 375 337 320 601 666 721 647

Date

Batch 

Number

1 - - - 75 200 200 - - -

2 - - - 125 125 250 - - -

1 - - - 150 - 175 - - -

2 200 125 200 - - - - - -

3 150 250 175 - - - - - -

4 - - - - - - - - 650

5 - - - - - - 675 - -

6 - - - - - - - 725 -

350 375 375 350 325 625 675 725 650

c 
The batch volume is the fluid volume placed in the polyethylene tote.

- = not applicable

ID = identification

Well ID

Target Volume
a 

(gallons)

Total Volume

b 
Water injection was performed in batches using 250-gallon  graduated polyethylene totes located at the well head.

Kirtland AFB, 2018.  Bioventing Respiration Pilot Testing Procedure, Rev.0. Prepared by EA Engineering, Science, and Technology, Inc., PBC for Kirtland AFB 

under USACE-Albuquerque District Contract No. W9128F-13-D-0006.  September.

a 
The target volume is the added moisture volume specified in Table 2 of the approved Bioventing Respiration Testing Procedure (Kirtland AFB, 2018).

Batch Volume
b,c

 (gallons)

5/23/2019

5/24/2019

Kirtland AFB BFF

Bioventilation Construction and Initiation Report
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Table 4-1

Operational Parameter Summary 

Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
SVMW-10-100 0.4015 0.2666 0.238 0.158 0.64 0.42 NC NC 138 138 2.5 1.8

SVMW-10-150 0.2544 0.2521 0.151 0.149 0.49 0.48 NC NC 142 142 2.0 2.0

SVMW-10-250 0.3324 0.2931 0.197 0.174 0.69 0.61 NC NC 141 142 2.8 2.5

SVMW-11-100 0.4752 0.5198 0.281 0.308 0.79 0.86 NC NC 143 141 3.3 3.5

SVMW-11-250 0.4153 0.3715 0.246 0.220 0.61 0.55 NC NC 142 144 2.5 2.3

SVMW-11-260 0.1627 0.1375 0.096 0.081 0.74 0.62 NC NC 141 140 3.0 2.5

SVEW-01-260 0.552 0.0202 0.327 0.012 2.90 0.11 16 17 143 152 12.0 0.5

SVEW-02/03-160 0.6393 0.6261 0.378 0.371 3.74 3.66 25 17 140 142 15.0 15.0

SVEW-04/05-313 0.4965 0.3584 0.294 0.227 2.50 1.81 23 20 140 147 10.0 8.0

% = percent

cm = centimeter

Darcy = 1.062 x 10
-8

 cm
2

ft = foot/feet

ID = Identification

mg = milligram(s)

kg = kilogram(s)

NC = not calculated

scfm = standard cubic feet per minute

Long-Term 

Operational 

Flow Rate 

(scfm)

Well ID

Oxygen 

Utilization Rate 

(% per day)

Biodegradation 

Rate

(mg/kg/day)

Oxygen Demand 

Flow Rate 

(scfm)

Intrinsic 

Permeability 

(Darcy)

Oxygen 

Radius of

Influence 

(ft)

Kirtland AFB BFF
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Table 4-2

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 

(%)

4/10/2019 9:46 1.0/0.0 1 2.0 21,430 66.2 64.0 61 24.24 0.20 12.38 0.0

5/9/2019 14:35 0.0/0.0 2 50.4 19,480 56.8 69.7 65 24.60 8.02 9.18 0.0

6/20/2019 12:02 0.0/0.0 2 43.3 19,650 31.7 92.8 87 24.70 5.61 9.44 0.0

7/5/2019 8:08 0.0/0.0 2 47.2 18,810 51.8 77.8 79 24.81 10.81 7.38 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Dry Respirometry - Post-Injection

Baseline Respirometry

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-3

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 

(%)

4/9/2019 10:05 1.3/1.2 1 10.6 22,800 78.9 64.2 63 24.23 0.10 12.26 0.0

5/9/2019 14:50 0.0/0.0 2 57.7 15,230 55.5 70.9 65 24.60 8.16 8.70 0.0

6/20/2019 11:58 0.0/0.0 2 43.0 21,420 32.6 92.4 86 24.70 4.10 10.54 0.0

7/5/2019 8:32 0.0/0.0 2 47.8 20,800 51.1 75.0 79 24.81 8.90 8.68 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Dry Respirometry - Post-Injection

Baseline Respirometry

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-4

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 

(%)

4/10/2019 10:32 5.0/4.9 1 5.6 21,450 71.4 64.6 63 24.22 0.16 12.22 0.0

5/9/2019 15:03 0.0/0.0 2 57.1 22,030 47.7 73.3 65 24.60 10.80 7.40 0.0

6/20/2019 11:51 0.0/0.0 2 44.3 22,900 32.0 92.3 86 24.71 2.70 9.96 0.0

7/5/2019 8:50 -1.1/-1.1 2 50.1 21,640 54.1 79.5 79 24.81 11.48 6.78 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection

Bioventing

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

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

January 2020



Table 4-5

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 

(%)

4/10/2019 10:56 5.2/4.9 2 37.9 24,270 62.6 64.3 63 24.22 0.09 11.40 0.0

5/6/2019 15:26 0.0/0.0 2 65.2 24,970 47.1 74.5 65 24.60 0.11 11.50 0.0

6/20/2019 11:42 0.0/0.0 2 45.0 25,730 33.6 92.1 84 24.71 0.17 12.02 0.0

7/5/2019 9:21 -1.1/-1.2 2 50.1 24,980 49.3 80.5 81 24.81 0.47 11.98 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-6

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 

(%)

4/10/2019 11:13 4.8/4.8 2 42.1 22,740 62.9 65.4 63 24.22 0.13 11.56 0.0

5/9/2019 15:39 0.0/0.0 2 63.2 22,570 47.0 74.1 65 24.60 9.80 7.80 0.0

6/20/2019 11:36 0.0/0.0 2 44.8 23,030 33.3 91.6 84 24.71 6.12 7.92 0.0

7/5/2019 9:37 -1.1/-1.1 2 53.6 22,420 46.7 81.5 81 24.81 12.62 5.34 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection

Bioventing

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

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

January 2020



Table 4-7

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 

(%)

4/10/2019 11:30 5.1/5.1 2 40.3 23,530 64.0 64.4 63 24.22 0.31 11.26 0.0

5/9/2019 15:50 0.0/0.0 2 62.9 23,310 45.9 74.7 65 24.60 9.74 7.54 0.0

6/20/2019 11:25 0.0/0.0 2 44.9 23,830 33.5 90.7 84 24.71 6.92 7.32 0.0

7/5/2019 9:52 -0.9/-1.0 2 49.7 23,160 43.9 82.3 81 24.81 12.80 5.10 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-8

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 

(%)

4/11/2019 8:23 0.0/0.0 2 44.5 20,350 66.5 48.4 44 24.33 0.20 12.14 0.0

5/9/2019 12:36 0.0/0.0 2 55.5 27,600 61.5 63.8 61 24.62 3.40 9.96 0.0

6/20/2019 12:50 0.0/0.0 2 46.2 29,260 23.9 98.7 88 24.70 2.12 11.06 0.0

7/5/2019 10:22 0.0/0.0 2 45.8 27,940 40.0 83.5 82 24.81 3.69 10.32 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-9

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 

(%)

4/11/2019 8:56 0.9/0.9 2 44.3 26,840 63.4 52.9 44 24.34 0.22 12.02 0.0

5/9/2019 12:52 0.0/0.0 2 54.0 27,820 63.3 64.5 61 24.62 4.23 8.96 0.0

6/20/2019 12:45 0.0/0.0 2 46.8 30,890 24.6 98.1 88 24.70 0.70 11.40 0.0

7/5/2019 10:26 0.0/0.0 2 46.4 29,660 34.1 89.6 82 24.81 3.48 10.02 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-10

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 

(%)

4/11/2019 9:27 2.7/2.6 2 41.6 9,060 64.7 53.4 46 24.34 0.53 12.88 0.0

5/9/2019 13:13 0.0/0.0 2 56.9 9,770 59.5 64.7 62 24.62 13.78 4.08 0.0

6/20/2019 12:40 0.5/0.0 2 45.1 10,120 25.5 97.3 88 24.70 0.84 11.36 0.0

7/5/2019 10:52 -1.2/-1.2 2 47.2 9,630 37.5 86.3 86 24.81 12.80 4.22 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-11

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 

(%)

4/11/2019 10:08 2.2/2.2 2 42.8 21,340 66.6 52.6 32 24.35 0.38 12.08 0.0

5/9/2019 13:25 0.0/0.0 2 60.6 21,960 58.3 64.8 62 24.62 1.39 11.82 0.0

6/20/2019 12:33 0.5/0.0 2 45.2 23,260 28.6 95.7 88 24.70 0.87 12.10 0.0

7/5/2019 11:06 -1.3/-1.3 2 50.9 22,650 39.1 87.5 87 24.81 1.40 11.92 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection
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Table 4-12

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 

(%)

4/11/2019 10:36 2.3/2.4 2 41.6 14,710 69.3 55.5 48 24.33 7.19 7.74 0.0

5/9/2019 13:38 0.0/0.0 2 59.2 14,010 61.4 65.0 62 24.62 12.85 5.04 0.0

6/20/2019 12:28 0.5/0.5 2 46.9 14,790 29.2 95.7 88 24.70 5.47 8.58 0.0

7/5/2019 11:17 -0.9/-0.9 2 47.7 14,430 41.5 88.4 88 24.81 15.09 2.92 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection

Bioventing

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

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

January 2020



Table 4-13

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 

(%)

4/11/2019 11:09 2.4/2.4 2 41.1 14,610 64.4 55.6 NM 24.36 8.63 6.98 0.0

5/9/2019 13:50 0.0/0.0 2 59.8 18,180 59.0 65.1 62 24.62 11.73 5.66 0.0

6/20/2019 12:21 0.0/0.0 2 47.3 20,420 29.3 94.5 88 24.70 5.37 8.56 0.0

7/5/2019 11:29 -1.3/-1.2 2 50.0 20,050 35.2 89.2 88 24.81 13.54 4.58 0.0

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

% = 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 = parts per million by volume

scfm = standard cubic feet per minute

VOC = volatile organic compound

Baseline Respirometry

Dry Respirometry - Post-Injection

Wet Respirometry - Pre-Injection

Wet Respirometry - Post-Injection

Bioventing

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

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

January 2020
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LITHOLOGIC BORING LOGS AND WELL COMPLETION DIAGRAMS 
FOR SOIL VAPOR MONITORING WELLS KAFB-106V1 AND KAFB-

106V2
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DTW After Completion (ft bgs):

WELL LOG

Page: 1 of 29

Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Details
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SW-
SM

24.5

0

5

10

Neat 
Portland 
Cement, 5%
Bentonite 
Solids, 1 to 
3 ft bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
3 to 99 ft 
bgs

Top of 
Casing, 0.5 
ft, 3/4" 
Schedule 80
PVC Riser

Well-graded sand with gravel and cobbles; brown; 
slightly moist; gravel to 1 1/2"; cobbles to 4"; 
subrounded. Note: hydroknife to 8 ft for utilities 
clearance on 10/18/18.

Well-graded sand with silt and gravel: 5YR 4/6, 
yellowish red; loose; slightly moist; 75% fine to coarse
sand (20% fine, 60% medium, 20% coarse); 15% 
gravel to 1 1/4"; subangular to subrounded; 10% silt, 
nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is quartz and lithic fragments. Note: 
at 9 ft, 5YR 4/4, reddish brown; 70% sand; 15% 
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DTW After Completion (ft bgs):

WELL LOG

Page: 2 of 29

Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Sample Description
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Details
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW-
SM

CL

ML

SC

ML

24.9

10

15

20

36.1 gravel; 10% silt; 5% clay, nonplastic.

Clay with sand: 5YR 5/4, reddish brown; medium stiff; 
low plasticity; 60% clay; 5% silt, nonplastic; 25% fine 
to coarse sand (30% fine, 40% medium, 30% coarse);
10% gravel to 5/8"; subangular to subrounded; sand 
is quartz, feldspar, and lithic fragments; gravel is 
quartz and lithic fragments. Note: clay is mottled to 
5YR 7/2, pinkish gray, and includes secondary 
calcium carbonate. Weak product odor.

Silt: 5YR 5/6, yellowish red; soft; slightly moist; 80% 
silt; 20% clay; nonplastic. Note: product odor. From 14
to 14.5 ft, stiff; stringers of secondary calcium 
carbonate present, 5YR 7/2, pinkish gray. At 14.5 ft, 
trace fine to medium sand. At 15.5 ft, trace fine to 
medium sand; trace gravel to 3/8"; sand is quartz and 
lithic fragments; gravel is lithic fragments; strong 
product odor.

Clayey sand: 5YR 5/6, yellowish red; loose; slightly 
moist; 70% very fine to coarse sand (10% very fine, 
20% fine, 40% medium, 30% coarse); 10% gravel to 1
1/8"; subangular to subrounded; 15% clay; 5% silt; 
nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is quartz and lithic fragments. Note: 
strong product odor.

Silt: 5YR 5/6, yellowish red; soft to medium stiff; 
slightly moist; 80% silt; 20% clay; nonplastic; trace 
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WELL LOG

Page: 3 of 29

Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Sample Description
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Details
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

24.9

22.1

20

25

30

2547 fine to medium sand; sand is quartz, feldspar, and 
lithic fragments. Note: strong product odor. At 20 ft, 
trace lithic gravel to 1/2".

Silt with sand: 5YR 5/6, yellowish red; soft to medium 
stiff; slightly moist; 75% silt; 10% clay; nonplastic; 15%
very fine to medium sand (30% very fine, 30% fine, 
40% medium); trace gravel to 1/2"; subangular to 
subrounded; sand is quartz, feldspar, and lithic 
fragments; gravel is lithic fragments. Note: strong 
product odor.

Silt: 5YR 5/6, yellowish red; soft to medium stiff; 
slightly moist; 80% silt; 20% clay; nonplastic; trace 
fine to coarse sand; sand is quartz, feldspar, and lithic 
fragments. Note: strong product odor. At 24 ft, trace 
lithic gravel to 1/2". At 26 ft, 5YR 5/4, reddish brown.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

22.7

21.6

30

35

40

2330 Silt: see description on previous page. At 31 ft, 5YR 
6/4, light reddish brown; trace fine to coarse sand; 
trace gravel to 5/8"; sand is quartz and lithic 
fragments; gravel is lithic fragments.

Silt with sand: 5YR 5/6, yellowish red; soft to medium 
stiff; slightly moist; 75% silt; 10% clay; nonplastic; 15%
very fine to medium sand (30% very fine, 30% fine, 
40% medium); trace coarse sand; trace gravel to 1/2";
subangular to subrounded; sand is quartz, feldspar, 
and lithic fragments; gravel is lithic fragments. Note: 
strong product odor. At 34 ft, gravel to 5/8"; sand and 
gravel include caliche.

Silt: 5YR 4/6, yellowish red; soft; slightly moist; 80% 
silt; 20% clay; nonplastic; trace fine to medium sand; 
sand is quartz, lithic fragments, and caliche. Note: 
strong product odor. At 39 ft, 5YR 5/4, reddish brown.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

22.7

21.9

40

45

50

2434 Silt: 5YR 5/4, reddish brown; soft; slightly moist; 80% 
silt; 20% clay; nonplastic; trace fine to medium sand; 
sand is quartz, lithic fragments, and caliche. Note: 
strong product odor. At 44 ft, 5YR 5/6, yellowish red. 
Lense of silt with sand from 46.8 to 47.2 ft, 5YR 5/6, 
yellowish red; 75% silt; 10% clay; 15% very fine to 
medium sand.

Silt: 5YR 4/4, reddish brown; soft to medium stiff; 
slightly moist; low plasticity; 80% silt; 20% clay; trace 
fine to medium sand; sand is lithic fragments and 
caliche. Note: strong product odor. At 49 ft, 7.5YR 5/4,
brown.
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WELL LOG

Page: 6 of 29

Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

22.6

22.1

50

55

60

2991 Silt: 7.5YR 5/4, brown; soft to medium stiff; low 
plasticity; 80% silt; 20% clay; trace fine to medium 
sand; sand is lithic fragments and caliche. Note: 
strong product odor. At 52 ft, trace gravel to 3/8"; lithic 
fragments and caliche.

Silt: 7.5YR 5/4, brown; soft to medium stiff; low 
plasticity; 70% silt; 20% clay; 10% fine to coarse sand 
(40% fine, 50% medium, 10% coarse); trace gravel to 
3/8"; subangular to subrounded; sand is quartz, lithic 
fragments, and caliche; gravel is lithic fragments and 
caliche. Note: strong product odor. At 56 ft, nonplastic;
80% silt; 20% clay; trace fine to medium sand; trace 
gravel to 1/2". At 58 ft, 75% silt, 20% clay; 5% fine to 
coarse sand; trace gravel to 3/8". At 59 ft, 7.5YR 5/6, 
strong brown.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

SM

ML

SW-
SM

ML

P, V

21.4

22.5

60

65

70

3131 Silt: 7.5YR 5/6, strong brown; soft; nonplastic; slightly 
moist; 75% silt; 20% clay; 5% fine to coarse sand 
(40% fine, 50% medium, 10% coarse); trace gravel to 
3/8"; subangular to subrounded; sand is lithic 
fragments and caliche; gravel is lithic fragments. Note:
strong product odor.

Silty sand: 5YR 5/4, reddish brown; loose; slightly 
moist; 80% fine to coarse sand (40% fine, 40% 
medium, 20% coarse); 5% gravel to 1"; subangular to 
subrounded; 15% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Silt: 5YR 5/6, yellowish red; soft; slightly moist; 
nonplastic; 90% silt; 10% very fine to medium sand 
(40% very fine, 40% fine, 20% medium); trace gravel 
to 5/8"; subangular to subrounded; sand is quartz and 
lithic fragments; gravel is lithic fragments. Note: strong
product odor.

Well-graded sand with silt: 7.5YR 5/3, brown; loose; 
slightly moist; 85% very fine to coarse sand (15% very
fine; 35% fine, 30% medium, 20% coarse); 5% gravel
to 1 1/4"; subangular to subrounded; 10% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is quartz and lithic fragments. 
Note: strong product odor.

@ 68 ft - Silt: 7.5YR 5/4, brown; soft; nonplastic; 80% 
silt; 20% clay. Note: clay is present as nodules. Strong
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW-
SM

ML

24.3

22.5

70

75

80

2834 product odor.
_

@ 70 ft - Well-graded sand with silt: 7.5YR 5/3, brown;
loose; slightly moist; 85% fine to coarse sand (45% 
fine, 45% medium, 10% coarse); 5% gravel to 1 1/4"; 
subangular to subrounded; 10% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is lithic fragments and quartz. Note: strong product 
odor.

@ 71 ft - Silt: 7.5YR 5/4, brown; soft; nonplastic; 80% 
silt; 20% clay. Note: clay is present as nodules. Strong
product odor.

@ 72 ft - Silt: 7.5YR 5/6, strong brown; soft to medium
stiff; 80% silt, 10% clay; 10% very fine to medium 
sand (40% very fine, 40% fine, 20% medium); trace 
coarse sand; trace gravel to 5/8"; subangular to 
subrounded; sand is lithic fragments and caliche; 
gravel is lithic fragments. Note: clay is present as 
nodules, 7.5YR 5/3, brown. Strong product odor. At 74
ft, 5% clay; 5% gravel to 5/8". At 76 ft, 90% silt, 5% 
clay; 5% sand; trace gravel to 3/8".
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

SM

23.1

22.2

80

85

90

2271 Silt: 7.5YR 5/6, strong brown; soft to medium stiff; 
80% silt; 15% clay; 5% very fine to medium sand 
(40% very fine, 40% fine, 20% medium); trace coarse 
sand; sand is lithic fragments and caliche. Note: 
secondary calcium carbonate coating and staining 
throughout core. Strong product odor. At 82 ft, soft to 
hard; 80% silt; 20% clay; no sand.

Sandy silt: 7.5YR 5/6, strong brown; soft; slightly 
moist; 50% silt, nonplastic; 10% clay; 40% very fine to 
medium sand (30% very fine, 30% fine, 40% 
medium); subangular to subrounded; sand is quartz, 
feldspar, and lithic fragments. Note: clay is present as 
medium stiff nodules. Strong product odor.

Silty sand: 7.5YR 5/3, brown; loose; slightly moist; 
60% very fine to medium sand (20% very fine, 65% 
fine, 15% medium); subangular to subrounded; 30% 
silt, nonplastic; 10% clay; sand is quartz, feldspar, and
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SM

SP-
SM

SP

SP-
SM

SP

22.4

23.2

90

95

100

2546

10/20 Silica 
Sand, 99 to 
103.5 ft bgs

lithic fragments. Note: clay is present as nodules to 5"
with calcium carbonate cement. At 89 ft, 80% sand; 
15% silt; 5% clay; clay nodules are smaller and hard; 
strong product odor.

Poorly graded sand with silt: 10YR 5/4, yellowish 
brown; loose; slightly moist; 90% very fine to medium 
sand (30% very fine, 40% fine, 30% medium); trace 
coarse sand; trace gravel to 1/2"; subangular to 
subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Poorly graded sand: 10YR 5/4, yellowish brown; 
loose; slightly moist; 95% very fine to medium sand 
(30% very fine, 55% fine, 15% medium); trace coarse 
sand; trace gravel to 5/8"; subangular to subrounded; 
5% silt, nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche; gravel is lithic fragments and 
caliche. Note: strong product odor.

Poorly graded sand with silt: 10YR 5/4, yellowish 
brown; loose; slightly moist; 90% very fine to medium 
sand (30% very fine, 40% fine, 30% medium); trace 
coarse sand; trace gravel to 1/2"; subangular to 
subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Poorly graded sand: 10YR 5/4, yellowish brown; 
loose; slightly moist; 95% very fine to medium sand 
(30% very fine, 55% fine, 15% medium); trace coarse 
sand; trace gravel to 5/8"; subangular to subrounded; 
5% silt, nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is lithic fragments. Note: strong 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

CL

SP

P, V

30.8

35.5

100

105

110

3097

2560

2600

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
103.5 to 
109.5 ft bgs

10/20 Silica 
Sand, 109.5
to 114.6 ft 
bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
100.1 to 
102.1 ft bgs

product odor.

Poorly graded sand: 10YR 5/4, yellowish brown; 
loose; slightly moist; 95% very fine to medium sand 
(30% very fine, 55% fine, 15% medium); trace coarse 
sand; trace gravel to 5/8"; subangular to subrounded; 
5% silt, nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is lithic fragments. Note: strong 
product odor. At 102 ft, trace clay is present as 
nodules. At 106 ft, no clay. At 107 ft, trace clay is 
present as nodules; sand includes caliche.

Clay: 7.5YR 5/3, brown; medium stiff; medium 
plasticity.

Poorly graded sand: 10YR 5/4, yellowish brown; 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

CL

SW-
SC

CL

ML

P, V30.7

31.1

28.7

110

115

120

3825

3402

2981

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
114.6 to 
156.5 ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
110.6 to 
112.6 ft bgs

loose; slightly moist; 95% very fine to medium sand 
(30% very fine, 55% fine, 15% medium); trace coarse 
sand; trace gravel to 5/8"; subangular to subrounded; 
5% silt, nonplastic; trace clay; sand is quartz, feldspar,
caliche, and lithic fragments; gravel is lithic 
fragments. Note: Clay is present as nodules. Strong 
product odor.

@110.8 ft - Clay: 7.5YR 5/3, brown; stiff to very stiff; 
medium plasticity.

@ 111.4 ft - Well-graded sand with clay: 10YR 5/3, 
brown; loose; slightly moist; 80% fine to coarse sand 
(50% fine, 35% medium, 15% coarse); 5% gravel to 
5/8", subangular to subrounded; 10% clay, medium 
plasticity; 5% silt, nonplastic; sand is quartz, feldspar, 
lithic fragments, and caliche; gravel is lithic fragments 
and caliche. Note: clay is present as medium stiff 
nodules, 7.5YR 5/4, brown.

@ 112.8 ft - Clay: 7.5YR 5/4, brown; medium stiff; 
medium plasticity. Note: strong product odor. At 113 ft,
7.5YR 4/6, strong brown; stiff; secondary calcium 
carbonate coating throughout core. At 116 ft, 7.5YR 
4/6, strong brown; very stiff.

Silt: 10YR 5/4, yellowish brown; soft; nonplastic; 90% 
silt, 10% clay. Note: strong product odor. Lense of clay
from 117.8 to 118 ft, 7.5YR 4/6, strong brown; stiff; 
medium plasticity; secondary calcium carbonate 
coating throughout core. At 118 ft, 80% silt; 20% clay; 
trace caliche gravel to 1 1/2".
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

ML

CL

ML

SP-
SM

B, M, 
UV

UV29.3

28.8

120

125

130

2179 Core bag not opened, 120 to 122 ft and 122 to 124 ft 
sent to lab for UV analysis.

Clay: 7.5YR 5/4, brown; very stiff; medium plasticity. 
Note: mottled to 7.5YR 7/2, pinkish gray. Secondary 
calcium carbonate present. Weak product odor.

Silt: 7.5YR 5/4, brown; soft to medium stiff; nonplastic;
70% silt, 30% clay, medium plasticity. Note: strong 
product odor.

Clay: 7.5YR 5/4, brown; very stiff; medium plasticity. 
Note: strong product odor.

Silt: 7.5YR 5/3, brown; soft; nonplastic; 90% silt, 10% 
clay. Note: clay is present as nodules. Strong product 
odor.

Poorly graded sand with silt: 10YR 5/3, brown; loose; 
slightly moist; 85% very fine to medium sand (20% 
very fine, 60% fine, 20% medium); subangular to 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SP-
SM

SW

SP

25.1

26.5

130

135

140

3278

3246

subrounded; 10% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, lithic fragments, and caliche. Note: 
clay is present as nodules. Strong product odor.

Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 95% very fine to medium sand (20% very fine, 
60% fine, 20% medium); subangular to subrounded; 
5% silt, nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche. Note: strong product odor. 
From 132.8 to 133.8 ft, 95% sand (45% fine, 55% 
medium, trace coarse); 5% gravel to 1 1/4"; no silt; 
gravel is quartz and lithic fragments.

Poorly graded sand with silt: 10YR 5/3, brown; loose; 
slightly moist; 90% very fine to medium sand (20% 
very fine, 60% fine, 20% medium); trace coarse sand; 
trace gravel to 3/8"; subangular to subrounded; 10% 
silt, nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche; gravel is quartz and lithic 
fragments. Note: Strong product odor.

@ 135 ft - Well-graded sand: 10YR 5/3, brown; loose; 
slightly moist; 90% fine to coarse sand (20% fine, 65%
medium, 15% coarse); 5% gravel to 1 1/4"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. At 136 ft, well-graded sand with gravel; 80% 
sand (20% fine, 60% medium, 20% coarse); 15% 
gravel to 1"; 5% silt.

@ 137 ft - Poorly graded sand: 10YR 5/3, brown; 
loose; slightly moist; 95% very fine to medium sand 
(20% very fine, 60% fine, 20% medium); subangular 
to subrounded; 5% silt, nonplastic; sand is quartz, 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

CL

SW

P, V

31.1

27.2

140

145

150

feldspar, caliche, and lithic fragments. Note: strong 
product odor. At 138 ft, trace gravel to 3/8"; gravel is 
quartz and lithic fragments. From 138.8 to 139.2 ft, 
90% very fine to medium sand; trace coarse sand; 5%
gravel to 2".
Silt: 7.5YR 5/6, strong brown; soft to medium stiff; 
nonplastic; 80% silt; 20% clay, low plasticity. Note: 
clay is present as nodules; mottled to 10YR 7/3, very 
pale brown; secondary calcium carbonate present. 
Strong product odor. At 142 ft, 10YR 6/4, light 
yellowish brown to 10YR 6/3, pale brown; soft to very 
stiff; low plasticity; 70% silt; 30% clay.

Clay: 10YR 7/3, very pale brown; stiff; medium 
plasticity; 80% clay; 20% silt. Note: secondary calcium
carbonate cement present. Strong product odor. At 
144.75 ft, 10YR 5/4, yellowish brown; medium stiff to 
stiff; low plasticity. Lense of poorly graded sand with 
silt from 145.8 to 146 ft, trace gravel to 3/8".

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (30% fine, 60%
medium, 10% coarse); 5% gravel to 1 3/4"; 
subangular to subrounded; 5% silt, nonplastic; trace 
clay; sand is quartz, feldspar, lithic fragments, and 
caliche; gravel is quartz and lithic fragments. Note: 
strong product odor. Clay is present as nodules. At 
148 ft, 85% sand (20% fine, 65% medium, 15% 
coarse); 10% gravel to 1 1/8"; 5% silt; no clay.
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Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP-
SM

SP

UV

24.9

29.6

150

155

160

3163

4229

10/20 Silica 
Sand, 156.5
to 161.2 ft 
bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
157.6 to 
159.6 ft bgs

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 85% fine to coarse sand (20% fine, 70%
medium, 10% coarse); 10% gravel to 2"; subangular 
to subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments. Note: strong product odor. Lense 
of clay from 151.8 to 152 ft, 7.5YR 5/3, brown; stiff; 
medium plasticity.

Well-graded sand with gravel: 10YR 6/3, pale brown; 
loose; slightly moist; 70% fine to coarse sand (20% 
fine, 65% medium, 15% coarse); 25% gravel to 2 3/8";
subangular to subrounded; 5% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is quartz and lithic fragments. Note: strong product 
odor. At 154 ft, 80% sand; 15% gravel; 5% silt. At 155 
ft, well-graded sand; 90% sand; 5% gravel; 5% silt.

Poorly graded sand with silt: 10YR 6/3, pale brown; 
loose; slightly moist; 90% fine to medium sand (40% 
fine, 60% medium); trace coarse sand; trace gravel to 
1/2"; subangular to subrounded; 10% silt, nonplastic; 
trace clay; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is lithic fragments. Note: clay is 
present as nodules, 7.5YR 5/4, brown. Strong product
odor.

@ 157 ft - Poorly graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 95% fine to medium sand (40% 
fine, 60% medium); trace coarse sand; subangular to 
subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche. Note: strong 
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Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger

( 
 C

)

C
ol

le
ct

ed

S
am

pl
es

(f
t)

C
or

e 
R

un

R
ec

ov
er

y

U
S

C
S

Li
th

ol
og

y

Sample Description
Completion

Details

D
ep

th
(f

t)

P
ID

T
em

p

F
ie

ld
 U

V

Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

SP

P, V, 
B, M

UV

UV

32.3

29.4

160

165

170

5743

4270

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
161.2 to 214
ft bgs

product odor.
_
@ 158 ft - Core bag not opened, 158 to 160 ft sent to 
lab for UV analysis.

@ 160 ft - Clay: 10YR 5/4, yellowish brown; medium 
stiff; medium plasticity. Note: mottled to 10YR 7/2, 
light gray. Mottled areas contain secondary calcium 
carbonate. Brownish yellow and black staining around
mottling. Strong product odor.

Core bag not opened, 162 to 164 ft and 164 to 166 ft 
sent to lab for UV analysis.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 95% fine to medium sand (60% fine, 
40% medium); trace coarse sand; trace gravel to 3/8";
subangular to subrounded; 5% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is lithic fragments. Note: strong product odor. Lense 
of clay from 168.6 to 168.8 ft, 7.5YR 5/3, brown; 
medium stiff; medium plasticity; interbedded with 
secondary calcium carbonate stringers. At 168.8 ft, 
trace gravel to 5/8".
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SP-
SM

28.6

36.1

170

175

180

4338 Poorly graded sand: see description on previous 
page.

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (30% fine, 50%
medium, 20% coarse); 10% gravel to 1"; subangular 
to subrounded; sand is quartz, feldspar, lithic 
fragments, and caliche; gravel is quartz, lithic 
fragments, and caliche. Note: Strong product odor. 
Lense of clay from 171.8 to 172 ft; 7.5YR 5/4, brown; 
stiff; medium plasticity; clay nodules have center that 
is 7.5YR 8/2, pinkish white, with secondary calcium 
carbonate. At 172 ft; 85% sand; 10% gravel; 5% clay 
as nodules. At 174 ft, 5% silt, nonplastic; trace clay.

Poorly graded sand with silt: 10YR 5/4, yellowish 
brown; loose; slightly moist; 90% fine to medium sand 
(50% fine, 50% medium); trace coarse sand; trace 
gravel to 1/2"; subangular to subrounded; 10% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is lithic fragments. Note: strong 
product odor.
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP

SW

33.4

37.6

180

185

190

3578 Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (30% fine, 60%
medium, 10% coarse); 5% gravel to 1 1/2"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: Strong product 
odor. At 184 ft, 95% sand; trace gravel to 1 1/8"; 5% 
silt.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 100% fine to medium sand (40% fine, 
60% medium); trace coarse sand; subangular to 
subrounded; sand is quartz, feldspar, lithic fragments, 
and caliche. Note: strong product odor.

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 95% fine to coarse sand (30% fine, 60%
medium, 10% coarse); trace gravel to 1 1/8"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP

SW

CL

SP

SW

33.4

190

195

200

3463 is quartz and lithic fragments. Note: Strong product 
odor. Lense of poorly graded sand from 189 to 189.5 
ft, 95% sand (40% fine, 60% medium); 5% silt, 
nonplastic. At 189.5 ft, well-graded sand with gravel; 
65% sand; 30% gravel to 1 7/8"; 5% silt. Lense of 
poorly graded sand with gravel from 190 to 190.5 ft, 
85% fine to medium sand; 15% gravel to 2".

@ 190.5 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 65% fine to coarse 
sand (30% fine, 60% medium, 10% coarse); 30% 
gravel to 2"; subangular to subrounded; 5% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is quartz, lithic fragments, and 
caliche. Note: Strong product odor.

@ 191.5 ft - Poorly graded sand with gravel: 10YR 
6/3, pale brown; loose; slightly moist; 85% fine to 
medium sand (40% fine, 60% medium); trace coarse 
sand; 15% gravel to 2"; subangular to subrounded; 
sand is quartz, feldspar, lithic fragments, and caliche; 
gravel is quartz and lithic fragments. Note: strong 
product odor.

@ 192.4 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 65% fine to coarse 
sand (30% fine, 60% medium, 10% coarse); 30% 
gravel to 2"; subangular to subrounded; 5% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is quartz, lithic fragments, and 
caliche. Note: Strong product odor. Lense of 
well-graded sand with clay and gravel from 193.8 to 
194 ft, 60% sand; 30% gravel; 10% clay nodules, 
7.5YR 5/3, brown.

@ 194 ft - Clay: 7.5YR 5/3, brown; medium stiff to stiff;
medium plasticity. Note: strong product odor.
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SW

ML

SP

SW

UV

27.2

30.4

200

205

210

3201 @ 195 ft - Poorly graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 100% fine to medium sand (40% 
fine, 60% medium); trace coarse sand; trace gravel to 
1 1/4"; subangular to subrounded; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments. Note: strong product odor.

@ 196 ft - Well-graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 85% fine to coarse sand (30% 
fine, 60% medium, 10% coarse); 10% gravel to 2"; 
subangular to subrounded; 5% silt, nonplastic; trace 
clay; sand is quartz, feldspar, lithic fragments, and 
caliche; gravel is quartz and lithic fragments. Note: 
clay is present as nodules. Strong product odor. At 
197 ft, well-graded sand with gravel, 75% sand; 20% 
gravel; 5% silt. At 198 ft, 80% sand (30% fine, 50% 
medium, 20% coarse); 15% gravel to 1 1/4". Lense of 
poorly graded sand with silt from 199.8 to 200 ft; 
10YR 6/2, light brownish gray; 90% fine to medium 
sand; trace coarse sand; trace gravel to 1/2"; 10% silt.

@ 202 ft - Core bag not opened, 202 to 204 ft sent to 
lab for UV analysis.

@ 204 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 75% fine to coarse 
sand (30% fine, 60% medium, 10% coarse); 20% 
gravel to 2"; subangular to subrounded; 5% silt, 
nonplastic; trace clay; sand is quartz, feldspar, lithic 
fragments, and caliche; gravel is quartz and lithic 
fragments. Note: clay is present as nodules. Strong 
product odor. Lense of clay from 204.9 to 205.25 ft, 
7.5YR 5/2, brown; medium stiff; medium plasticity; 
black staining present.

@ 205.25 ft - Silt: 7.5YR 5/2, brown; soft; nonplastic; 
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP

SW

P, V

28.4

27.3

210

215

220

2812

2647

2965

1459

10/20 Silica 
Sand, 214 
to 218 ft bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
218 to 231 ft
bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
215.1 to 
217.1 ft bgs

90% silt; 10% clay. Note: strong product odor.
-
@ 206.75 ft - Poorly graded sand: 10YR 6/3, pale 
brown; loose; slightly moist; 95% very fine to medium 
sand (20% very fine, 70% fine, 10% medium); trace 
gravel to 1/2"; subangular to subrounded; 5% silt; 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is lithic fragments. Note: strong 
product odor.

@ 207.8 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 65% fine to coarse 
sand (20% fine, 60% medium, 20% coarse); 30% 
gravel to 2"; subangular to subrounded; 5% silt; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is quartz and lithic fragments. Note: strong product 
odor. At 208.6 ft, 55% sand, 40% gravel; 5% silt; 
gravel has black staining from 208.6 to 209 ft. At 210 
ft, 75% sand; 20% gravel; 5% silt.

@ 212 ft - Poorly graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 100% very fine to medium sand 
(20% very fine, 70% fine, 10% medium); trace coarse 
sand; trace gravel to 1"; subangular to subrounded; 
sand is quartz, feldspar, lithic fragments, and caliche; 
gravel is lithic fragments and caliche. Note: strong 
product odor.

@ 215.5 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 70% fine to coarse 
sand (20% fine, 60% medium, 20% coarse); 30% 
gravel to 2"; subangular to subrounded; sand is 
quartz, feldspar, lithic fragments, and caliche; gravel is
quartz and lithic fragments. Note: strong product 
odor. At 217 ft, 75% sand (30% fine, 60% medium, 
10% coarse); 20% gravel; 5% silt.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SP

SW

26.1

30.5

220

225

230

3491 @ 218 ft - Well-graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 85% fine to coarse sand (30% 
fine, 60% medium, 10% coarse); 10% gravel to 2"; 
subangular to subrounded; 5% silt; trace clay; sand is 
quartz, feldspar, lithic fragments, and caliche; gravel is
quartz and lithic fragments. Note: Clay is present as 
hard nodules, 7.5YR 4/4, brown, low plasticity. Strong 
product odor.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to medium sand (25% fine, 
75% medium); trace coarse sand; 5% gravel to 1"; 
subangular to subrounded; 5% silt; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is lithic 
fragments and caliche. Note: strong product odor. 
Lense of well-graded sand from 222.8 to 223.5 ft, 
10YR 7/2, light gray; 90% fine to coarse sand (10% 
fine, 70% medium, 20% coarse); 10% caliche gravel 
to 1".

Well-graded sand with gravel: 10YR 6/3, pale brown; 
loose; slightly moist; 80% fine to coarse sand (10% 
fine, 70% medium, 20% coarse); 15% gravel to 1"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. Lense of clay from 225.4 to 225.6 ft, 7.5YR 5/3, 
brown; medium stiff; medium plasticity.

@ 225.6 ft - Well-graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 90% fine to coarse sand (10% 
fine, 70% medium, 20% coarse); 5% gravel to 1"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP-
SM

SW

SP

SW

34.4

25.7

230

235

240

2154

10/20 Silica 
Sand, 231 
to 235 ft bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
235 to 
248.8 ft bgs

@ 227.5 ft - Poorly graded sand: 10YR 6/3, pale 
brown; loose; slightly moist; 95% fine to medium sand 
(25% fine, 75% medium); trace coarse sand; 5% silt; 
sand is quartz, feldspar, lithic fragments, and caliche. 
Note: strong product odor.

@ 229 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 80% fine to coarse 
sand (10% fine, 70% medium, 20% coarse); 15% 
gravel to 1"; subangular to subrounded; 5% silt, 
nonplastic; trace clay; sand is quartz, feldspar, lithic 
fragments, and caliche; gravel is quartz and lithic 
fragments. Note: strong product odor. Clay is present 
as nodules.

@ 230 ft - Poorly graded sand with silt: 10YR 5/3, 
brown; loose; slightly moist; 90% very fine to medium 
sand (20% very fine, 30% fine, 50% medium); 
subangular to subrounded; 10% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche. Note: 
strong product odor. Lense of silt from 231 to 232 ft, 
soft; 85% silt; 15% clay. At 232 ft, trace coarse sand.

@ 233 ft - Well-graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 85% fine to coarse sand (10% 
fine, 70% medium, 20% coarse); 10% gravel to 1 1/8";
subangular to subrounded; 5% silt, nonplastic; trace 
clay; sand is quartz, feldspar, lithic fragments, and 
caliche; gravel is quartz and lithic fragments. Note: 
clay is present as a coating on gravel. Strong product 
odor. At 234 ft, well-graded sand with gravel, 75% 
sand; 20% gravel to 1 1/2"; 5% silt.
@ 235.8 ft - Poorly graded sand: 10YR 6/3, pale 
brown; loose; slightly moist; 95% fine to medium sand 
(25% fine, 75% medium); trace coarse sand; 5% silt. 
Note: strong product odor.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP-
SM

SP

SW

SP

32.7

30.4

240

245

250

6831

10/20 Silica 
Sand, 248.8
to 253 ft 
bgs

@ 237 ft - Well-graded sand with gravel: 10YR 6/3, 
pale brown; loose; slightly moist; 60% fine to coarse 
sand (10% fine, 70% medium, 20% coarse); 35% 
gravel to 1 1/8"; subangular to subrounded; 5% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is quartz and lithic fragments. 
Note: strong product odor. At 240 ft, 80% sand; 15% 
gravel; 5% silt.

Poorly graded sand with silt: 10YR 5/3, brown; loose; 
slightly moist; 90% very fine to medium sand (20% 
very fine, 30% fine, 50% medium); trace coarse sand; 
subangular to subrounded; 10% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche. Note: 
strong product odor.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 95% fine to medium sand (25% fine, 
75% medium); trace coarse sand; 5% silt. Note: 
strong product odor. At 245 ft, trace clay as nodules.

Well-graded sand: 10YR 6/2, light brownish gray; 
loose; slightly moist; 95% fine to coarse sand (25% 
fine, 60% medium, 15% coarse); 5% gravel to 1/2"; 
subangular to subrounded; sand is quartz, feldspar, 
lithic fragments, and caliche; gravel is quartz and lithic
fragments. Note: strong product odor.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 95% fine to medium sand (25% fine, 
75% medium); trace coarse sand; 5% silt; trace clay. 
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SP-
SM

SP

P, V

24.0

24.3

250

255

260

4450

7263

8563

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
253 to 260 
ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
250.1 to 
252.1 ft bgs

Note: clay is present as nodules. Strong product odor. 
At 251 ft, 10YR 5/3, brown. Lense of well-graded sand
from 254 to 254.5 ft, 10YR 6/3, pale brown; 95% fine 
to coarse sand (25% fine, 60% medium, 15% coarse);
5% gravel to 1/2"; subangular to subrounded.

Poorly graded sand with silt: 10YR 5/3, brown; loose; 
slightly moist; 90% very fine to medium sand (20% 
very fine, 30% fine, 50% medium); subangular to 
subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche. Note: strong 
product odor.

@ 258 ft - Poorly graded sand: 10YR 5/3, brown; 
loose; slightly moist; 95% fine to medium sand (25% 
fine, 75% medium); trace coarse sand; 5% silt; trace 
clay. Note: clay is present as nodules. Strong product 
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SP-
SM

CL

ML

28.1

26.7

260

265

270

4049 10/20 Silica 
Sand, 260 
to 266 ft bgs

Native 
Soil/Slough,
266 to 285 
ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
260.6 to 
262.6 ft bgs

odor. At 260 ft, 10YR 5/2, grayish brown; trace gravel 
to 3/8"; gravel is lithic fragments.

Poorly graded sand with silt: 10YR 5/2, grayish brown;
loose; slightly moist; 90% very fine to medium sand 
(20% very fine, 30% fine, 50% medium); subangular 
to subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche. Note: strong 
product odor.

Clay: 7.5YR 4/4, brown; hard; dry; medium plasticity. 
Note: black staining present. Secondary calcium 
carbonate throughout. Strong product odor. From 267 
to 267.5 ft, 5Y 5/2, olive gray. From 267.5 to 268 ft, 
7.5YR 5/2, brown. At 268 ft, mottled to 7.5YR 6/2, 
pinkish gray.

Silt: 7.5YR 5/3, brown; soft; nonplastic; 85% silt; 15% 
clay. Note: strong product odor.
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

ML

P, V

35.4

28.3

270

275

280

1788 Clay: 7.5YR 5/3, brown; hard; dry; low to medium 
plasticity; 100% clay; trace caliche gravel and 
cobbles. Note: strong product odor. Secondary 
calcium carbonate staining throughout, 7.5YR 8/1, 
white.

Clay: 7.5YR 5/3, brown; soft to hard; 90% clay; 10% 
silt, nonplastic; trace cobbles; cobbles are caliche. 
Note: clay contains secondary calcium carbonate 
staining. Strong product odor.

Clay: 7.5YR 5/3, brown; very stiff; dry to slightly moist;
medium plasticity. Note: secondary calcium 
carbonate staining throughout. Strong product odor.

Silt: 10YR 5/3, brown; soft; nonplastic; slightly moist; 
70% silt; 30% clay, medium plasticity. Note: Clay is 
present as medium stiff nodules, 10YR 5/4, yellowish 
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Project:

Location: Well ID: KAFB-106V1

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/2019

12/16/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

285 ft

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" Slot Screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement, Bentonite,

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

SW

SP-
SM

P, V

27.4

280

285

290

3681

1439

1363

1160

brown. Strong product odor.
Clay: 10YR 5/4, yellowish brown; very stiff; medium 
plasticity; dry to slightly moist. Note: strong product 
odor. Lense of silty sand with clay from 281 to 281.5 
ft, 10YR 5/3, brown; 75% very fine to medium sand; 
15% silt, nonplastic; 10% clay as nodules, 7.5YR 4/6, 
strong brown.

Well-graded sand with gravel: 10YR 6/3, pale brown; 
loose; slightly moist; 70% fine to coarse sand (10% 
fine, 50% medium, 40% coarse); 30% gravel to 2"; 
subangular to subrounded; sand is quartz, feldspar, 
lithic fragments, and caliche; gravel is quartz and lithic
fragments. Note: strong product odor. At 282.5 ft, 
60% sand (10% fine, 75% medium, 15% coarse); 40%
gravel. At 283.8 ft, 85% sand; 15% gravel.

Poorly graded sand with silt: 10YR 6/3, pale brown; 
loose; slightly moist; 90% very fine to medium sand 
(20% very fine, 50% fine, 30% medium); subangular 
to subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments.

TD = 285 ft
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

0

5

10

Neat 
Portland 
Cement, 5%
Bentonite 
Solids, 1 to 
3 ft bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
3 to 98.5 ft 
bgs

Top of 
Casing, 0.5 
ft, 3/4" 
Schedule 80
PVC Riser

Well-graded sand with gravel and cobbles: brown; 
slightly moist; gravel to 1 1/2"; subrounded; cobbles to 
4"; subrounded. Note: Hydroknife to 8 ft for utilities 
clearance on 10/18/2018.

No recovery
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger

( 
 C

)

C
ol

le
ct

ed

S
am

pl
es

(f
t)

C
or

e 
R

un

R
ec

ov
er

y

U
S

C
S

Li
th

ol
og

y

Sample Description
Completion

Details

D
ep

th
(f

t)

P
ID

T
em

p

F
ie

ld
 U

V

Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

SC

CL

ML

SC

SM

23.0

24.5

10

15

20

173.0 Silt: 5YR 5/6, yellowish red; soft; slightly moist; 
nonplastic; 90% silt; 10% clay.

Clayey sand: 5YR 5/6, yellowish red; loose; slightly 
moist; 70% very fine to coarse sand (10% very fine, 
20% fine, 50% medium, 20% coarse); 5% gravel to 
3/8"; subangular to subrounded; 15% clay; 10% silt; 
nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is quartz and lithic fragments.

Clay: 5YR 5/4, reddish brown; soft to medium stiff; 
medium plasticity; 100% clay; trace sand. Note: at 
13.5 ft, 80% clay; 20% silt.

Clay with sand: 5YR 5/4, reddish brown; soft to 
medium stiff; medium plasticity; 70% clay; 10% silt; 
20% fine to coarse sand (20% fine, 40% medium, 
40% coarse); subangular to subrounded; sand is 
quartz, feldspar, and lithic fragments.

Silt: 5YR 5/6, yellowish red; soft; slightly moist; 
medium plasticitiy; 70% silt; 20% clay; 10% fine to 
coarse sand (30% fine, 30% medium, 40% coarse); 
subangular to subrounded; sand is quartz, feldspar, 
and lithic fragments.

Clayey sand: 5YR 5/6, yellowish red; loose; slightly 
moist; 60% very fine to coarse sand (10% very fine, 
20% fine, 50% medium, 20% coarse); subangular to 
subrounded; 20% clay; 20% silt; nonplastic; sand is 
quartz, feldspar, and lithic fragments.

Silty sand: 5YR 5/6, yellowish red; loose; slightly 
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

CL

ML

24.1

24.4

20

25

30

384.0 moist; 50% very fine to coarse sand (10% very fine, 
20% fine, 50% medium, 20% coarse); subangular to 
subrounded; 30% silt; 20% clay; nonplastic; sand is 
quartz, feldspar, and lithic fragments.
_
Silt: 5YR 5/6, yellowish red; soft; slightly moist; 
medium plasticitiy; 70% silt; 20% clay; 10% fine to 
coarse sand (30% fine, 30% medium, 40% coarse); 
subangular to subrounded; sand is quartz, feldspar, 
and lithic fragments. Note: at 21 ft, 5YR 5/4, reddish 
brown; 70% silt; 25% clay; 5% sand.

Clay: 5YR 4/4, reddish brown; soft; slightly moist; 
medium plasticity; 75% clay; 25% silt.

Silt: 5YR 5/3, reddish brown; soft; slightly moist; low 
plasticity; 80% silt; 20% clay. Note: at 26 ft, soft to 
very stiff; 60% silt; 40% clay. At 28 ft; 5YR 4/6, 
yellowish red; soft to stiff; trace sand. At 29 ft; trace 
gravel to 1 1/4".
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

CL

ML

CL

ML

27.4

27.4

30

35

40

221.9 Silt: see description on previous page.

Clay: 7.5YR 5/4, brown; soft to medium stiff; slightly 
moist; medium plasticity; 60% clay; 40% silt; trace 
sand.

Silt: 5YR 4/6, yellowish red; soft to stiff; slightly moist; 
low plasticity; 60% silt; 40% clay; trace sand; trace 
gravel to 1 1/4". Note: at 34 ft, 5YR 5/4, reddish 
brown.

Clay: 5YR 5/4, reddish brown; soft to stiff; slightly 
moist; medium plasticity; 75% clay; 25% silt; trace 
sand. Note: at 36 ft, 5YR 4/4, reddish brown; soft to 
medium stiff; 60% clay, 40% silt.

Silt: 5YR 5/6, yellowish red; soft to stiff; slightly moist; 
low plasticity; 60% silt; 40% clay; trace gravel to 3/8"; 
trace sand.



(p
pm

v)

DTW After Completion (ft bgs):

WELL LOG

Page: 5 of 29

Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

24.4

27.7

40

45

50

373.6 Silt: 5YR 5/6, yellowish red; soft to stiff; slightly moist; 
low plasticity; 60% silt; 40% clay; trace sand. Note: at 
41 ft, weak product odor. At 42 ft, 50% silt; 40% clay; 
10% fine to coarse sand (30% fine, 50% medium, 
20% coarse); trace gravel to 1/2"; subangular to 
subrounded; sand is quartz, feldspar, and lithic 
fragments; product odor.

Silt with sand: 5YR 5/4, reddish brown; soft to stiff; 
slightly moist; low plasticity; 50% silt; 30% clay; 20% 
fine to coarse sand (30% fine, 50% medium, 20% 
coarse); trace gravel to 1/2"; subangular to 
subrounded; sand is quartz, feldspar, and lithic 
fragments. Note: strong product odor.

Silt: 7.5YR 4/4, brown; soft to stiff; slightly moist; low 
plasticity; 60% silt; 30% clay; 10% fine to coarse sand 
(30% fine, 50% medium, 20% coarse); sand is quartz,
feldspar, and lithic fragments. Note: strong product 
odor.

Silt with sand: 5YR 5/4, reddish brown; soft to stiff; 
slightly moist; low plasticity; 50% silt; 30% clay; 20% 



(p
pm

v)

DTW After Completion (ft bgs):

WELL LOG

Page: 6 of 29

Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

23.4

25.0

50

55

60

2701 fine to coarse sand (30% fine, 50% medium, 20% 
coarse); trace gravel to 1/2"; subangular to 
subrounded; sand is quartz, feldspar, and lithic 
fragments. Note: strong product odor. At 51 ft, 65% 
silt; 10% clay; 25% sand; trace gravel to 1/2". At 52 ft; 
75% silt; 5% clay; 20% sand (60% fine, 40% medium, 
trace coarse); trace gravel to 3/8". At 53 ft, 80% silt; 
5% clay; 15% sand.

Silt: 5YR 5/4, reddish brown; soft to stiff; slightly moist;
low plasticity; 90% silt; 10% fine to coarse sand; trace
gravel to 1 1/2". Note: strong product odor.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

SM

SW-
SM

ML

SW-
SM

ML

25.1

23.2

60

65

70

3239 Silt: see description on previous page.

Silty sand: 7.5YR 4/4, brown; loose; slightly moist; 
80% fine to coarse sand (20% fine, 60% medium, 
20% coarse); 5% gravel to 1 1/4"; subangular to 
subrounded; 15% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Well-graded sand with silt: 7.5YR 5/4, brown; loose; 
slightly moist; 80% fine to coarse sand (10% fine, 70%
medium, 20% coarse); 10% gravel to 1"; subangular 
to subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Silt: 5YR 5/4, reddish brown; soft to hard; 90% silt; 
10% clay. Note: strong product odor.

Well-graded sand with silt: 7.5YR 5/4, brown; loose; 
slightly moist; 80% fine to coarse sand (10% fine, 70%
medium, 20% coarse); 10% gravel to 1"; subangular 
to subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor.

Silt: 5YR 5/4, reddish brown; soft; nonplastic; 90% silt;
10% clay. Note: strong product odor.

Sandy silt: 5YR 5/4, reddish brown; soft; slightly moist;
60% silt, nonplastic; 40% very fine to coarse sand 
(30% very fine, 30% fine, 30% medium, 10% coarse); 
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Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

24.4

28.9

70

75

80

2359 subangular to subrounded; sand is quartz, feldspar, 
and lithic fragments. Note: strong odor.
_
Silt: 5YR 5/4, reddish brown; soft; slightly moist; 80% 
silt; 10% clay; 10% very fine to coarse sand; trace 
gravel to 2". Note: strong product odor. At 71 ft; 7.5YR
5/4, brown; nonplastic; 90% silt; 10% clay. At 72 ft, 
soft to stiff.

Silt with sand: 7.5YR 5/4, brown; soft; nonplastic; 
slightly moist; 70% silt; 10% clay; 20% very fine to 
medium sand (20% very fine; 20% fine, 60% 
medium); trace coarse sand; trace gravel to 1/2"; sand
is quartz, feldspar, and lithic fragments; gravel is lithic
fragments. Note: strong product odor. At 75 ft, 70% 
silt; 10% clay; 20% sand. At 77.75 ft, gravel to 1 1/4". 
At 79 ft; 75% silt; 10% clay; 15% sand.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger

( 
 C

)

C
ol

le
ct

ed

S
am

pl
es

(f
t)

C
or

e 
R

un

R
ec

ov
er

y

U
S

C
S

Li
th

ol
og

y

Sample Description
Completion

Details

D
ep

th
(f

t)

P
ID

T
em

p

F
ie

ld
 U

V

Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

SM

SP-
SM

V, P

22.6

25.4

67.9

80

85

90

3254 Silt: 7.5YR 5/4, brown; soft; slightly moist; nonplastic; 
75% silt; 15% clay; 10% very fine to medium sand. 
Note: strong product odor. At 81 ft, trace gravel to 1 
1/2"; silt and clay present as nodules coated in 
secondary calcium carbonate. At 84 ft, trace coarse 
sand.

Silty sand: 5YR 5/4, reddish brown; loose; slightly 
moist; 65% very fine to coarse sand (30% very fine, 
30% fine, 30% medium, 10% coarse); trace gravel to 
3/8"; subangular to subrounded; 35% silt, nonplastic; 
sand is quartz, feldspar, and lithic fragments. Note: At 
88 ft; 60% sand; 5% gravel to 1"; 25% silt; 10% clay.

Poorly graded sand with silt: 10YR 5/4, yellowish 
brown; loose; slightly moist; 85% very fine to medium 
sand (40% very fine, 40% fine, 20% medium); trace 
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3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:
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7"

Boring Depth (ft):
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Well Diameter: 3/4" ID
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Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP-
SM

SP

SP-
SC

SW

24.7

59.9

90

95

100

2288

10/20 Silica 
Sand, 98.5 
to 103.5 ft 
bgs

coarse sand; 5% gravel to 3/8"; subangular to 
subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor. At 91 ft, 
10YR 6/3, pale brown.

Poorly graded sand: 10YR 5/4, yellowish brown; 
loose; slightly moist; 95% very fine to medium sand 
(40% very fine, 50% fine, 10% medium); trace gravel 
to 1"; subangular to subrounded; 5% silt, nonplastic; 
sand is quartz, feldspar, and lithic fragments; gravel is 
lithic fragments. Note: strong product odor.

Poorly graded sand with clay: 10YR 6/2, light 
brownish gray; loose; slightly moist; 90% very fine to 
medium sand (30% very fine, 50% fine, 20% 
medium); trace coarse sand; subangular to 
subrounded; 10% clay, nonplastic; sand is quartz, 
feldspar, and lithic fragments. Note: strong product 
odor.

@ 97 ft - Well-graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 85% very fine to coarse sand 
(20% very fine, 50% fine, 20% medium, 10% coarse); 
10% gravel to 5/8"; subangular to subrounded; 5% silt;
nonplastic; sand is quartz, feldspar, and lithic 
fragments; gravel is quartz and lithic fragments. Note: 
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Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

ML

CL

SP

V, P

57.2

38.8

48.5

37.8

100

105

110

1778

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
103.5 to 
113.9 ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
100.2 to 
102.2 ft bgs

strong product odor.
-
@ 98 ft - No recovery

Poorly graded sand: 10YR 5/2, grayish brown; loose; 
slightly moist; 95% very fine to medium sand (30% 
very fine, 60% fine, 10% medium); trace gravel to 1 
1/2"; subangular to subrounded; 5% silt, nonplastic; 
sand is quartz, feldspar, and lithic fragments; gravel is 
lithic fragments. Note: strong product odor. At 101 ft, 
10YR 6/2, light brownish gray; 90% sand (20% very 
fine, 60% fine, 20% medium, trace coarse); 5% gravel
to 1/2". At 102 ft, no gravel. At 105 ft, no silt or gravel; 
5% soft nonplastic clay nodules, 7.5YR 5/3, brown.

Silt: 10YR 6/4, light yellowish brown; soft; slightly 
moist; nonplastic; 100% silt. Note: strong product 
odor.

Clay: 7.5YR 5/4, brown; medium stiff to very stiff; 
medium plasticity. Note: strong product odor.

Poorly graded sand: 10YR 5/2, grayish brown; loose; 
slightly moist; 95% very fine to medium sand (30% 
very fine, 60% fine, 10% medium); subangular to 
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Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

CL

ML

V, P

25.7

25.4

110

115

120

1972

1805

2075

1609

10/20 Silica 
Sand, 113.9 
to 118.5 ft 
bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
118.5 to 
156.1 ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
115.1 to 
117.1 ft bgs

subrounded; 5% clay, nonplastic; sand is quartz, 
feldspar, and lithic fragments. Note: clay is present as 
nodules, 7.5YR 5/3, brown. Strong product odor.
_
Silt: 7.5YR 5/4, brown; soft to medium stiff; low 
plasticity; 80% silt, 15% clay; 5% gravel to 2"; gravel is
lithic fragments. Note: gravel is coated in clay and a 
thin layer of secondary calcium carbonate. Strong 
product odor. At 112 ft, 80% silt; 20% clay; no gravel. 
At 113 ft; 10YR 6/4, light yellowish brown; nonplastic; 
95% silt, 5% clay, no gravel. At 115 ft, medium 
plasticity; 70% silt, 30% clay.

Clay: 7.5YR 5/4, brown; very stiff; medium plasticity.

Silt: 10YR 6/4, light yellowish brown; soft; low 
plasticity; 90% silt, 10% clay. Note: strong product 
odor.



(p
pm

v)

DTW After Completion (ft bgs):

WELL LOG

Page: 13 of 29

Project:
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Drilling Method:

Drilling Company: Cascade

Start Date:
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12/11/2018

Kirtland AFB, New Mexico
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Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

ML

UV

UV

29.0

25.7

120

125

130

1724 Core bag not opened; 120 -122 ft and 122 - 124 ft 
sent to lab for UV analysis.

Clay: 7.5YR 5/4, brown; very stiff; medium plasticity. 
Note: strong product odor. From 126 - 127 ft, trace 
caliche gravel and cobbles with a clay coating. At 127 
ft, medium stiff.

Silt: 7.5YR 5/3, brown; soft; nonplastic; 80% silt; 20% 
clay. Note: clay is present as nodules; strong product 
odor. Lense of poorly graded sand with silt from 129.5 
to 130 ft; 10YR 5/3, brown; loose; 85% very fine to 
medium sand; 10% nonplastic silt; 5% clay as 
nodules; sand includes caliche.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SP-
SM

SW

SP

SP-
SM

27.7

30.3

130

135

140

1904 Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 95% very fine to medium sand (20% very fine, 
65% fine, 15% medium); subangular to subrounded; 
5% silt; nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche. Note: strong product odor.

Poorly graded sand with silt: 10YR 5/3, brown; loose; 
slightly moist; 85% very fine to medium sand (20% 
very fine, 65% fine, 15% medium); subangular to 
subrounded; 10% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, and lithic fragments. Note: clay is 
present as nodules. Strong product odor. At 134 ft, 
90% very fine to medium sand; trace coarse sand; 
10% silt; trace clay as nodules.

Well-graded sand: 10YR 5/3, brown; loose; slightly 
moist; 90% fine to coarse sand (20% fine, 70% 
medium, 10% coarse); 5% gravel to 1 1/4"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. At 136 ft, well-graded sand with gravel; 80% 
sand; 15% gravel; 5% silt.

Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 95% fine to medium sand (70% fine, 30% 
medium); trace coarse sand; trace gravel to 3/8"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor.
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Kirtland AFB, New Mexico
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Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

ML

CL

SP-
SM

SW

B, M, 
T

29.5

31.1

140

145

150

2230 @ 138.5 ft - Poorly graded sand with silt: 10YR 5/3, 
brown; loose; slightly moist; 85% very fine to medium 
sand (20% very fine, 65% fine, 15% medium); trace 
coarse sand; trace gravel to 3/8"; subangular to 
subrounded; 10% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, lithic fragments, and caliche; gravel is
quartz and lithic fragments. Note: clay is present as 
nodules. Lense of well-graded sand with gravel from 
139.4 to 140, 75% fine to coarse sand; 20% gravel to 
2"; 5% silt.
-
@ 140 ft - Silt: 7.5YR 5/4, brown; soft; low plasticity; 
70% silt; 30% clay. Note: strong product odor. Slightly 
mottled to 10YR 7/3, very pale brown.

@ 142.8 ft - Clay: 10YR 7/3, very pale brown; stiff; 
60% clay; 40% silt. Note: mottled to 7.5YR 5/4, brown.
Strong product odor.

@ 144 ft - Core bag not opened, 144 to 146 ft sent to 
lab for analysis.

@ 146 ft - Poorly graded sand with silt: 10YR 5/3, 
brown; loose; slightly moist; 90% very fine to medium 
sand (20% very fine, 65% fine, 15% medium); trace 
coarse sand; subangular to subrounded; 10% silt, 
nonplastic; trace clay; sand is quartz, feldspar, lithic 
fragments, and caliche. Note: clay is present as 
nodules.

@ 147 ft - Well-graded sand: 10YR 5/3, brown; loose; 
slightly moist; 90% fine to coarse sand (20% fine, 70%
medium, 10% coarse); 5% gravel to 2 1/4"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, caliche, and lithic fragments; gravel 
is quartz and lithic fragments. Note: strong product 
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62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SM

SWP, V

27.4

26.2

20.8

150

155

160

1806

2264

10/20 Silica 
Sand, 156.1 
to 161.5 ft 
bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
157.9 to 
159.9 ft bgs

odor. At 148 ft, 85% sand; 10% gravel to 2"; 5% silt.
-
Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 90% fine to medium sand (40% fine, 60% 
medium); trace coarse sand. 5% gravel to 2 3/8"; 5% 
silt; sand and gravel are quartz and lithic fragments. 
Note: strong product odor.

Well-graded sand with gravel: 10YR 5/3, brown; 
loose; slightly moist; 75% fine to coarse sand (25% 
fine, 60% medium, 15% coarse); 20% gravel to 2"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. Lense of clay from 152.5 to 153 ft, 10YR 5/4, 
yellowish brown; stiff; medium plasticity; 75% clay, 
25% silt. At 153 ft, well-graded sand; 90% fine to 
coarse sand; 5% gravel to 1 1/2"; 5% silt. Lense of 
clay from 154 to 154.5 ft, 7.5YR 5/3, brown; stiff to 
very stiff.

Silty sand: 10YR 5/4, yellowish brown; loose; slightly 
moist; 85% very fine to medium sand (30% very fine, 
45% fine, 25% medium); subangular to subrounded; 
15% silt, nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche. Note: strong product odor. At 
156 ft, 65% very fine to medium sand; trace coarse 
sand; 35% silt. Lense of well-graded sand with silt 
from 157.8 to 158 ft, 7.5YR 5/3, brown; loose; 85% 
fine to coarse sand; 5% gravel to 3/8"; 10% silt, 
nonplastic.

Well-graded sand: 7.5YR 5/3, brown; loose; slighlty 
moist; 90% fine to coarse sand (50% fine, 30% 
medium, 20% coarse); 5% gravel to 3/8"; subangular 
to subrounded; 5% silt, nonplastic; sand is quartz, 
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12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SP

UV

23.9

25.4

30.9

160

165

170

2040

1944

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
161.5 to 
213.2 ft bgs

feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments. Note: strong product odor.
-
Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to medium sand (60% fine, 
40% medium); trace coarse sand; 5% gravel to 1"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor.

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (50% fine, 40%
medium, 10% coarse); 5% gravel to 1"; subangular to
subrounded; 5% silt, nonplastic; trace clay; sand is 
quartz, feldspar, lithic fragments, and caliche; gravel is
quartz and lithic fragments. Note: strong product 
odor.

@ 163 ft - Poorly graded sand: 10YR 6/3, pale brown; 
loose; slightly moist; 95% fine to medium sand (60% 
fine, 40% medium); trace coarse sand; subangular to 
subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche. Note: strong 
product odor.

Core bag not opened, 168 - 170 ft sent to lab for UV 
analysis.
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Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP-
SM

25.9

28.1

26.7

170

175

180

2706 Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (40% fine, 50%
medium, 10% coarse); 5% gravel to 1"; subangular to
subrounded; 5% clay, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments. Note: clay is present as a coating
on the gravel. Strong product odor. Lense of clay 
from 170.8 to 171.2 ft, 7.5YR 5/4, brown; soft, medium
plasticity; 90% clay, 10% gravel to 1". At 172 ft, sand 
is 30% fine, 50% medium, 20% coarse; 5% silt, 
nonplastic; no clay.

Poorly graded sand with silt: 10YR 5/4, yellowish 
brown; loose; slightly moist; 90% fine to medium sand 
(55% fine, 45% medium); subangular to subrounded; 
10% silt, nonplastic; sand is quartz, feldspar, lithic 
fragments, and caliche. Note: strong product odor.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP-
SM

SW

SP

27.4

24.1

28.8

180

185

190

2385 Poorly graded sand with silt: see description on 
previous page.

Well-graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to coarse sand (30% fine, 50%
medium, 20% coarse); 5% gravel to 1"; subangular to
subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments.

Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 95% fine to medium sand (45% fine, 55% 
medium); trace coarse sand; subangular to 
subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche. Note: strong 
product odor. At 188 ft, trace gravel to 5/8". At 189 ft, 
100% sand; no silt; trace gravel.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SW

UV

30.2

32.8

190

195

200

2687 Poorly graded sand: see description on previous 
page.

Well-graded sand with gravel: 10YR 5/3, brown; 
loose; slightly moist; 55% fine to coarse sand (25% 
fine, 50% medium, 25% coarse); 40% gravel to 2"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. At 192 ft, 65% sand, 30% gravel; 5% silt; gravel 
includes caliche.

Core bag not opened, 194 - 196 ft sent to lab for UV 
analysis.

Well-graded sand with gravel: 10YR 5/3, brown; 
loose; slightly moist; 65% fine to coarse sand (25% 
fine, 50% medium, 25% coarse); 30% gravel to 2"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz, lithic fragments, and caliche. Note: strong 
product odor. At 198 ft, 10YR 6/3, pale brown; 80% 
sand; 15% gravel.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger

( 
 C

)

C
ol

le
ct

ed

S
am

pl
es

(f
t)

C
or

e 
R

un

R
ec

ov
er

y

U
S

C
S

Li
th

ol
og

y

Sample Description
Completion

Details

D
ep

th
(f

t)

P
ID

T
em

p

F
ie

ld
 U

V

Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP

24.3

200

205

210

3331 Well-graded sand with gravel: 10YR 6/3, pale brown; 
loose; slightly moist; 70% fine to coarse sand (25% 
fine, 50% medium, 25% coarse); 25% gravel to 2 1/2";
subangular to subrounded; 5% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is quartz, lithic fragments, and caliche. Note: strong 
product odor. At 202 ft; 85% sand (30% fine, 60% 
medium, 10% coarse); 10% gravel to 2"; 5% silt. At 
204 ft, 75% sand; 20% gravel to 1 1/2"; 5% silt; no 
caliche. At 206 ft, 65% sand; 30% gravel to 1 5/8".

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 85% fine to medium sand (50% fine, 
50% medium); trace coarse sand; 10% gravel to 1"; 
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SP

P, V, 
B, M

UV

25.6

31.2

23.3

22.0

210

215

220

3351

3023

2552

2233

10/20 Silica 
Sand, 213.2
to 218.7 ft 
bgs

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
218.7 to 
249.2 ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
215.1 to 
217.1 ft bgs

subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor. At 210 ft, gravel to 1 3/8"; gravel includes 
caliche. At 212 ft, 95% sand; trace gravel to 1 1/2"; 5%
silt.

Core bag not opened, 214 to 215 ft sent to lab for UV 
analysis.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 85% fine to medium sand (45% fine, 
55% medium); trace coarse sand; 10% gravel to 1 
5/8"; subangular to subrounded; 5% silt, nonplastic; 
sand is quartz, feldspar, lithic fragments, and caliche; 
gravel is quartz and lithic fragments. Note: strong 
product odor. At 216 ft, 95% sand; 5% silt; no gravel. 
At 220 ft, 10YR 6/4, light yellowish brown; 95% sand 
(80% fine, 20% medium); trace quartz gravel to 1/2".
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger

( 
 C

)

C
ol

le
ct

ed

S
am

pl
es

(f
t)

C
or

e 
R

un

R
ec

ov
er

y

U
S

C
S

Li
th

ol
og

y

Sample Description
Completion

Details

D
ep

th
(f

t)

P
ID

T
em

p

F
ie

ld
 U

V

Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SP

SW

SP

SW

34.5

32.2

220

225

230

3087 Poorly graded sand: 10YR 6/4, light yellowish brown; 
loose; slightly moist; 95% fine to medium sand (80% 
fine, 20% medium); trace gravel to 1/2"; subangular to
subrounded; 5% silt, nonplastic; sand is quartz, 
feldspar, lithic fragments, and caliche; gravel is quartz 
and lithic fragments. Note: strong product odor.

Well-graded sand with gravel: 10YR 5/4, yellowish 
brown; loose; slightly moist; 80% fine to coarse sand 
(40% fine, 50% medium, 10% coarse); 15% gravel to 
2"; subangular to subrounded; 5% silt, nonplastic; 
sand is quartz, feldspar, lithic fragments, and caliche; 
gravel is quartz and lithic fragments. Note: strong 
product odor. At 222.5 ft, 70% sand; 25% gravel; 5% 
silt.

Poorly graded sand: 10YR 5/3, brown; loose; slightly 
moist; 90% very fine to medium sand (20% very fine, 
70% fine, 10% medium); subangular to subrounded; 
5% silt; 5% clay; nonplastic; sand is quartz, feldspar, 
lithic fragments, and caliche. Note: clay is present as 
small nodules. At 224 ft, 95% sand; 5% silt; trace clay;
trace lithic gravel to 1/2". Strong product odor.

Well-graded sand with gravel: 10YR 5/8, yellowish 
brown; loose; slightly moist; 80% fine to coarse sand 
(30% fine, 45% medium, 25% coarse); 15% gravel to 
2"; subangular to subrounded; 5% silt, nonplastic; 
sand is quartz, feldspar, lithic fragments, and caliche; 
gravel is quartz and lithic fragments. Note: strong 
product odor. At 226.8 ft, 10YR 5/4, yellowish brown; 
90% sand; 5% gravel; 5% clay as nodules.

@ 227 ft - Poorly graded sand: 10YR 5/3, brown; 
loose; slightly moist; 95% very fine to medium sand 
(20% very fine, 70% fine, 10% medium); trace gravel 
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

42.9

230

235

240

3633 to 1/2"; subangular to subrounded; 5% silt; trace clay; 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is lithic fragments. Note: strong 
product odor.
-
@ 229 ft - Well-graded sand with gravel: 10YR 5/4, 
yellowish brown; loose; slightly moist; 65% fine to 
coarse sand (40% fine, 50% medium, 10% coarse); 
30% gravel to 2"; subangular to subrounded; 5% silt, 
nonplastic; sand is quartz, feldspar, lithic fragments, 
and caliche; gravel is quartz and lithic fragments. 
Note: strong product odor. Lense of clay from 229.5 to
232.2 ft, 7.5 YR 5/3, brown; medium stiff, medium 
plastic. At 235 ft, 75% sand; 15% gravel to 1 1/2"; 5% 
silt, 5% clay. At 236 ft, sand is 30% fine, 40% medium,
30% coarse.
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A

J. Messenger
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SW

SP
27.5

240

245

250

10/20 Silica 
Sand, 249.5
to 253.5 ft 
bgs

Well-graded sand: 10YR 5/4, yellowish brown; loose; 
slightly moist; 85% fine to coarse sand (25% fine, 60%
medium, 15% coarse); 10% gravel to 1 1/2"; 
subangular to subrounded; 5% silt, nonplastic; sand is
quartz, feldspar, lithic fragments, and caliche; gravel 
is quartz and lithic fragments. Note: strong product 
odor.

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to medium sand (90% fine, 
10% medium); trace coarse sand; subangular to 
subrounded; 5% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, lithic fragments, and caliche. Note: 
clay is present as nodules, 7.5YR 5/3, brown. At 243 
ft, 10YR 6/4, light yellowish brown; sand is 50% fine, 
50% medium; trace coarse sand. Lense of poorly 
graded sand with clay from 245.5 to 246 ft, 10YR 6/4, 
light yellowish brown; 85% fine to medium sand; 10% 
clay nodules to 2 1/2"; 5% silt. Lense of clay from 
248.5 to 249 ft, 7.5YR 6/4, light brown; soft to very 
stiff; medium plasticity. At 249 ft, trace quartz and lithic
gravel to 3/8".
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

P, V

28.5

26.0

250

255

260

3033

3507

3334

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
253.5 to 
266.4 ft bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
250.2 to 
252.2 ft bgs

Poorly graded sand: 10YR 6/3, pale brown; loose; 
slightly moist; 90% fine to medium sand (90% fine, 
10% medium); trace coarse sand; subangular to 
subrounded; 5% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, lithic fragments, and caliche. Note: 
clay is present as nodules, 7.5YR 5/3, brown. At 256 
ft, 10YR 5/3, brown; trace gravel to 3/8"; gravel is 
quartz and lithic fragments.

Poorly graded sand: 10YR 6/4, light yellowish brown; 
loose; slighlty moist; 90% fine to medium sand (50% 
fine, 50% medium); trace coarse sand; trace gravel to 
3/8"; subangular to subrounded; 5% silt, nonplastic; 
5% clay; sand is quartz, feldspar, lithic fragments, and
caliche; gravel is quartz and lithic fragments. Note: 
strong product odor. Clay is present as soft nodules, 
7.5YR 5/3, brown.
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WELL LOG

Page: 27 of 29

Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SP

SW

SP

SW

CL

23.4

25.5

260

265

270

3707

10/20 Silica 
Sand, 266.4
to 270.2 ft 
bgs

3/4" 
Schedule 80
PVC 
Screen, 
0.010" slot, 
267.55 to 
269.55 ft 
bgs

Poorly graded sand: see description on previous 
page.

Well-graded sand: 7.5YR 6/4, light brown; loose; 
slightly moist; 85% fine to coarse sand (20% fine, 70%
medium, 10% coarse); 5% gravel to 1"; subangular to
subrounded; 5% silt, nonplastic; 5% clay; sand is 
quartz, feldspar, lithic fragments, and caliche; gravel is
lithic fragments and caliche. Note: strong product 
odor. Clay is present as nodules, 7.5YR 5/8, strong 
brown.

Poorly graded sand: 10YR 5/3, brown; loose; slighlty 
moist; 90% fine to medium sand (90% fine, 10% 
medium); trace coarse sand; trace gravel to 3/8"; 
subangular to subrounded; 5% silt, nonplastic; 5% 
clay; sand is quartz, feldspar, lithic fragments, and 
caliche; gravel is quartz and lithic fragments. Note: 
strong product odor. Clay is present as soft nodules, 
7.5YR 5/3, brown.

Well-graded sand with gravel: 10YR 5/4, yellowish 
brown; loose; slightly moist; 70% fine to coarse sand 
(35% fine, 45% medium, 20% coarse); 30% gravel to 
2"; subangular to subrounded; sand is quartz, 
feldspar, and lithic fragments; gravel is quartz and 
lithic fragments. Note: strong product odor. Lense of 
silty sand from 267 to 267.4 ft, 85% very fine to 
medium sand; 15% silt, nonplastic. At 267.4 ft, 85% 
sand (10% fine, 75% medium, 15% coarse); 15% 
gravel to 1 1/4". At 268 ft, 7.5YR 4/4, brown; 60% 
sand (10% fine, 60% medium, 30% coarse); 35% 
gravel to 1 1/4", 5% silt, nonplastic; sand includes 
caliche.
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WELL LOG
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Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

CL

P, V23.9

28.4

270

275

280

963.3

452.1

122.8

702.2

Hydrated 
Uncoated 
Bentonite 
Chips, 3/8", 
270.2 to 
283.1 ft bgs

@ 268.8 ft: Clay: 10YR 5/4, yellowish brown; soft; 
nonplastic; 60% clay; 40% silt. Note: strong product 
odor. Mottled with 10YR 7/2, light gray.
-
Clay: 7.5YR 5/3, very stiff to hard; medium plasticity. 
Note: strong product odor. At 275 ft, medium stiff; clay 
is mottled to 10YR 7/2, light gray; mottling includes 
secondary calcium carbonate; weak product odor.

Clay: 10YR 5/4, yellowish brown; soft; nonplastic; 
60% clay; 40% silt. Note: weak product odor.

Clay: 7.5YR 5/3, brown; very stiff to hard; medium 
plasticity. Note: Weak product odor. From 278.5 to 279
ft, 10YR 5/4, yellowish brown; 60% clay; 40% silt, 
nonplastic.
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WELL LOG

Page: 29 of 29

Project:

Location: Well ID: KAFB-106V2

Drilling Method:

Drilling Company: Cascade

Start Date:

Sonic Coring

Completion Date: 1/24/19

12/11/2018

Kirtland AFB, New Mexico

62735DM02.1017

Riser Material:

3/4" Sch. 80 PVC

Drill Bit: Sonic Core Barrel, 6" ID

Roger RodriquezDriller:

Geologist:

287

7"

Boring Depth (ft):

3/4" Sch. 80 PVC

Well Diameter: 3/4" ID

Boring Diameter (in):

Screen Material:

0.010" slot screen

Seal Material(s):

10/20 Silica SandFilter Pack:

Cement; Bentonite;

High Solids Bentonite GroutN/A
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Notes: UV Fluorescence Field Test

Not Tested None

Interval Fluoresced

Core Recovery

No Recovery Complete

Disturbed Core

NA = Not Applicable

T = thermal conductivity
Samples: V = VOCs/EDB; P = TPH; M = minerology; B = biologic; W = moisture analysis; G = geotechnical; UV = ultraviolet;

Following coring, the borehole was overdrilled using ARCH for well installation

There is a 0.4 ft sump underlying each screen. 

UV = ultraviolet fluorescence

bgs = below ground surface
ft = feet
ID = inner diameter
ppmv = parts per million by volume
USCS = Unified Soil Classification System

SM

SW

SP-
SM

36.5

34.3

23.3

27.9

280

285

290

231.3

71.3

25.5

34.0

Native 
Soil/Slough,
283.1 to 
287 ft bgs

@ 279.8 ft - Silty sand: 10YR 5/3, brown; loose; 
slightly moist; 70% very fine to medium sand (30% 
very fine, 65% fine, 5% medium); subangular to 
subrounded; 30% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments. Note: weak product 
odor.

Well-graded sand with gravel: 10YR 5/4, yellowish 
brown; loose; moist; 70% fine to coarse sand (25% 
fine, 60% medium, 15% coarse); 25% gravel to 2 5/8";
subangular to subrounded; 5% silt, nonplastic; sand 
is quartz, feldspar, lithic fragments, and caliche; gravel
is quartz, lithic fragments, and caliche. Note: weak 
product odor. At 283.4 ft, 80% sand (35% fine, 45% 
medium, 20% coarse); gravel to 2".

Poorly graded sand with silt: 10YR 6/3, pale brown; 
loose; slightly moist; 90% very fine to medium sand 
(20% very fine, 50% fine, 30% medium); subangular 
to subrounded; 10% silt, nonplastic; sand is quartz, 
feldspar, and lithic fragments. Note: weak product 
odor. At 286.7 ft, 10YR 5/3, brown; trace (up to 5%) 
clay present as nodules, 10YR 3/4, dark yellowish 
brown.

TD = 287 ft bgs
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KIRTLAND AIR FORCE BASE

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC., PBC

320 Gold Avenue, SW Suite 1300

Albuquerque, NM 87102

Phone: (505) 224-9013

             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:PROJECT NO.: WELL ID:

NOT TO SCALE

BGS = BELOW GROUND SURFACE

FT = FEET

62735DM02.1017 KAFB-106V1

FIGURE B-1: NESTED SOIL VAPOR WELL COMPLETION DIAGRAM FOR KAFB-106V1

J. MESSENGER /

C. MONTOYA

R. RODRIGUEZ /

F. CHATTIN-EVANS

16DEC18 10JAN19

PAGE 1 of 2

(ELEVATION) IS IN ABOVE MEAN SEA LEVEL

ASML = ABOVE MEAN SEA LEVEL

MRP = MEASUREMENT REFERENCE POINT

ALL WELLS HAVE A 0.4 FT SUMP BELOW BOTTOM OF SCREEN

AutoCAD SHX Text
SAMPLE PORT

AutoCAD SHX Text
WELL VAULT 5343.57 (MRP)5343.57 (MRP)

AutoCAD SHX Text
GROUND SURFACE ELEVATION 5343.31 FT AMSL

AutoCAD SHX Text
SLOPING WELL PAD

AutoCAD SHX Text
CONCRETE SEAL 1 TO 3FT BGS1 TO 3FT BGS

AutoCAD SHX Text
MANHOLE COVER

AutoCAD SHX Text
KAFB-106V1-102

AutoCAD SHX Text
KAFB-106V1-113

AutoCAD SHX Text
KAFB-106V1-160

AutoCAD SHX Text
KAFB-106V1-217

AutoCAD SHX Text
KAFB-106V1-252

AutoCAD SHX Text
KAFB-106V1-263

AutoCAD SHX Text
10" BOREHOLE

AutoCAD SHX Text
TOP OF SCREEN 6 100.1 FT BGS (5243.21 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 6 102.1 FT BGS (5241.21 FT)

AutoCAD SHX Text
TOP OF SCREEN 5 110.6 FT BGS (5232.71 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 5 112.6 FT BGS (5230.71 FT)

AutoCAD SHX Text
TOP OF SCREEN 4 157.6 FT BGS (5185.71 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 4 159.6 FT BGS (5183.71 FT)

AutoCAD SHX Text
TOP OF SCREEN 3 215.1 FT BGS (5128.21 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 3 217.1 FT BGS (5126.21 FT)

AutoCAD SHX Text
TOP OF SCREEN 2 250.1 FT BGS (5093.21 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 2 252.1 FT BGS (5091.21 FT)

AutoCAD SHX Text
TOP OF SCREEN 1 260.6 FT BGS (5082.71 FT)

AutoCAD SHX Text
BOTTOM OF SCREEN 1 262.6 FT BGS (5080.71 FT)

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
TOTAL BORING DEPTH 285 FT BGS

AutoCAD SHX Text
NATIVE SOIL/SLOUGH



KIRTLAND AIR FORCE BASE

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC., PBC

320 Gold Avenue, SW Suite 1300

Albuquerque, NM 87102

Phone: (505) 224-9013

             Fax: (505) 224-9016

INSTALLATION START DATE/TIME: INSTALLATION END DATE/TIME:

GEOLOGIST: DRILLER:PROJECT NO.: WELL ID:

62735DM02.1017 KAFB-106V1

J. MESSENGER

/ C. MONTOYA
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NOT TO SCALE

BGS = BELOW GROUND SURFACE

FT = FEET

FIGURE B-2: NESTED SOIL VAPOR WELL COMPLETION DIAGRAM FOR KAFB-106V1

PAGE 2 of 2

(ELEVATION) IS IN ABOVE MEAN SEA LEVEL

ASML = ABOVE MEAN SEA LEVEL

MRP = MEASUREMENT REFERENCE POINT

ALL WELLS HAVE A 0.4 FT SUMP BELOW BOTTOM OF SCREEN

AutoCAD SHX Text
SAMPLE PORT

AutoCAD SHX Text
WELL VAULT 5343.57 (MRP)5343.57 (MRP)

AutoCAD SHX Text
GROUND SURFACE ELEVATION 5343.31 FT AMSL

AutoCAD SHX Text
SLOPING WELL PAD

AutoCAD SHX Text
CONCRETE SEAL 1 TO 3FT BGS1 TO 3FT BGS

AutoCAD SHX Text
MANHOLE COVER

AutoCAD SHX Text
KAFB-106V1-102

AutoCAD SHX Text
KAFB-106V1-113

AutoCAD SHX Text
KAFB-106V1-160

AutoCAD SHX Text
KAFB-106V1-217

AutoCAD SHX Text
KAFB-106V1-252

AutoCAD SHX Text
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AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 99.0 FT BGS (5244.31 FT)

AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 109.5 FT BGS (5233.81 FT)

AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 156.5 FT BGS (5186.81 FT)

AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 214 FT BGS (5129.31 FT)

AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 248.8 FT BGS (5094.51 FT)

AutoCAD SHX Text
HYDRATED BENTONITE CHIPS BOTTOM OF BENTONITE INTERVAL 260 FT BGS (5083.31 FT)

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 266 FT BGS (5077.31 FT)

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 253.0 FT BGS

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 218.0 FT BGS

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 161.2 FT BGS

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 114.6 FT BGS

AutoCAD SHX Text
10/20 SAND (TYP.) BOTTOM OF SAND INTERVAL 103.5 FT BGS

AutoCAD SHX Text
TOTAL BORING DEPTH 285 FT BGS
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NATIVE SOIL/SLOUGH
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AutoCAD SHX Text
3/4" SCHEDULE 80 PVC SCREEN (0.010 SLOT) 2.0      FT

AutoCAD SHX Text
TOTAL BORING DEPTH 287 FT BGS (5066.65 FT)

AutoCAD SHX Text
NATIVE SOIL/SLOUGH
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May 23, 2019

EA  Engineering Science & Technology

Devon Jercinovic

Dear Devon Jercinovic:

RE: Kirtland BFF Biovending Pilot Test OrderNo.: 1905A53

FAX

TEL:

320 Gold Ave SW Suite 1210

Albuquerque, NM 87102

Hall Environmental Analysis Laboratory

4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com

TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 3 sample(s) on 5/21/2019 for the 

analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our 

accredited tests please go to www.hallenvironmental.com or the state specific web sites.  

In order to properly interpret your results, it is imperative that you review this report in its 

entirety.  See the sample checklist and/or the Chain of Custody for information regarding 

the sample receipt temperature and preservation.  Data qualifiers or a narrative will be 

provided if the sample analysis or analytical quality control parameters require a flag.  

When necessary, data qualifiers are provided on both the sample analysis report and the 

QC summary report, both sections should be reviewed.  All samples are reported, as 

received, unless otherwise indicated.  Lab measurement of analytes considered field 

parameters that require analysis within 15 minutes of sampling such as pH and residual 

chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0901

Sincerely,

Laboratory Manager

4901 Hawkins NE

Albuquerque, NM 87109



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: GWTS-233EFF2-052119

Collection Date: 5/21/2019 10:18:00 AM

Matrix: AQUEOUS

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-001

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 5/22/2019 4:27:20 PM0.0095 µg/L 1ND 45114

EPA METHOD 8260B:  VOLATILES Analyst: RAA
Benzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Toluene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Ethylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Methyl tert-butyl ether (MTBE) 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2,4-Trimethylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,3,5-Trimethylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2-Dichloroethane (EDC) 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2-Dibromoethane (EDB) 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Naphthalene 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

1-Methylnaphthalene 5/21/2019 9:58:00 PM4.0 µg/L 1ND R60022

2-Methylnaphthalene 5/21/2019 9:58:00 PM4.0 µg/L 1ND R60022

Acetone 5/21/2019 9:58:00 PM10 µg/L 1ND R60022

Bromobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Bromodichloromethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Bromoform 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Bromomethane 5/21/2019 9:58:00 PM3.0 µg/L 1ND R60022

2-Butanone 5/21/2019 9:58:00 PM10 µg/L 1ND R60022

Carbon disulfide 5/21/2019 9:58:00 PM10 µg/L 1ND R60022

Carbon Tetrachloride 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Chlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Chloroethane 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

Chloroform 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Chloromethane 5/21/2019 9:58:00 PM3.0 µg/L 1ND R60022

2-Chlorotoluene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

4-Chlorotoluene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

cis-1,2-DCE 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

cis-1,3-Dichloropropene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2-Dibromo-3-chloropropane 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

Dibromochloromethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Dibromomethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2-Dichlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,3-Dichlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,4-Dichlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Dichlorodifluoromethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2-Dichloropropane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Qualifiers:   

Page 1 of 10

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: GWTS-233EFF2-052119

Collection Date: 5/21/2019 10:18:00 AM

Matrix: AQUEOUS

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-001

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: RAA
1,3-Dichloropropane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

2,2-Dichloropropane 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

1,1-Dichloropropene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Hexachlorobutadiene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

2-Hexanone 5/21/2019 9:58:00 PM10 µg/L 1ND R60022

Isopropylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

4-Isopropyltoluene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

4-Methyl-2-pentanone 5/21/2019 9:58:00 PM10 µg/L 1ND R60022

Methylene Chloride 5/21/2019 9:58:00 PM3.0 µg/L 1ND R60022

n-Butylbenzene 5/21/2019 9:58:00 PM3.0 µg/L 1ND R60022

n-Propylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

sec-Butylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Styrene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

tert-Butylbenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1,1,2-Tetrachloroethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1,2,2-Tetrachloroethane 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

Tetrachloroethene (PCE) 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

trans-1,2-DCE 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

trans-1,3-Dichloropropene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2,4-Trichlorobenzene 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1,1-Trichloroethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,1,2-Trichloroethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Trichloroethene (TCE) 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Trichlorofluoromethane 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichloropropane 5/21/2019 9:58:00 PM2.0 µg/L 1ND R60022

Vinyl chloride 5/21/2019 9:58:00 PM1.0 µg/L 1ND R60022

Xylenes, Total 5/21/2019 9:58:00 PM1.5 µg/L 1ND R60022

    Surr: 1,2-Dichloroethane-d4 5/21/2019 9:58:00 PM70-130 %Rec 192.2 R60022

    Surr: 4-Bromofluorobenzene 5/21/2019 9:58:00 PM70-130 %Rec 194.2 R60022

    Surr: Dibromofluoromethane 5/21/2019 9:58:00 PM70-130 %Rec 191.9 R60022

    Surr: Toluene-d8 5/21/2019 9:58:00 PM70-130 %Rec 198.4 R60022

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: GWTS-233EFF2DUP-052119

Collection Date: 5/21/2019 10:18:00 AM

Matrix: AQUEOUS

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-002

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 5/22/2019 4:42:31 PM0.0094 µg/L 1ND 45114

EPA METHOD 8260B:  VOLATILES Analyst: RAA
Benzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Toluene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Ethylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Methyl tert-butyl ether (MTBE) 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2,4-Trimethylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,3,5-Trimethylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2-Dichloroethane (EDC) 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2-Dibromoethane (EDB) 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Naphthalene 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

1-Methylnaphthalene 5/21/2019 10:22:00 PM4.0 µg/L 1ND R60022

2-Methylnaphthalene 5/21/2019 10:22:00 PM4.0 µg/L 1ND R60022

Acetone 5/21/2019 10:22:00 PM10 µg/L 1ND R60022

Bromobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Bromodichloromethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Bromoform 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Bromomethane 5/21/2019 10:22:00 PM3.0 µg/L 1ND R60022

2-Butanone 5/21/2019 10:22:00 PM10 µg/L 1ND R60022

Carbon disulfide 5/21/2019 10:22:00 PM10 µg/L 1ND R60022

Carbon Tetrachloride 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Chlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Chloroethane 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

Chloroform 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Chloromethane 5/21/2019 10:22:00 PM3.0 µg/L 1ND R60022

2-Chlorotoluene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

4-Chlorotoluene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

cis-1,2-DCE 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

cis-1,3-Dichloropropene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2-Dibromo-3-chloropropane 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

Dibromochloromethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Dibromomethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2-Dichlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,3-Dichlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,4-Dichlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Dichlorodifluoromethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2-Dichloropropane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: GWTS-233EFF2DUP-052119

Collection Date: 5/21/2019 10:18:00 AM

Matrix: AQUEOUS

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-002

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: RAA
1,3-Dichloropropane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

2,2-Dichloropropane 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

1,1-Dichloropropene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Hexachlorobutadiene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

2-Hexanone 5/21/2019 10:22:00 PM10 µg/L 1ND R60022

Isopropylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

4-Isopropyltoluene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

4-Methyl-2-pentanone 5/21/2019 10:22:00 PM10 µg/L 1ND R60022

Methylene Chloride 5/21/2019 10:22:00 PM3.0 µg/L 1ND R60022

n-Butylbenzene 5/21/2019 10:22:00 PM3.0 µg/L 1ND R60022

n-Propylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

sec-Butylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Styrene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

tert-Butylbenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1,1,2-Tetrachloroethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1,2,2-Tetrachloroethane 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

Tetrachloroethene (PCE) 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

trans-1,2-DCE 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

trans-1,3-Dichloropropene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2,4-Trichlorobenzene 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1,1-Trichloroethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,1,2-Trichloroethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Trichloroethene (TCE) 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Trichlorofluoromethane 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichloropropane 5/21/2019 10:22:00 PM2.0 µg/L 1ND R60022

Vinyl chloride 5/21/2019 10:22:00 PM1.0 µg/L 1ND R60022

Xylenes, Total 5/21/2019 10:22:00 PM1.5 µg/L 1ND R60022

    Surr: 1,2-Dichloroethane-d4 5/21/2019 10:22:00 PM70-130 %Rec 193.8 R60022

    Surr: 4-Bromofluorobenzene 5/21/2019 10:22:00 PM70-130 %Rec 193.4 R60022

    Surr: Dibromofluoromethane 5/21/2019 10:22:00 PM70-130 %Rec 192.7 R60022

    Surr: Toluene-d8 5/21/2019 10:22:00 PM70-130 %Rec 197.5 R60022

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: Trip Blank

Collection Date:

Matrix: TRIP BLANK

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-003

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 5/22/2019 5:27:47 PM0.0094 µg/L 1ND 45114

EPA METHOD 8260B:  VOLATILES Analyst: RAA
Benzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Toluene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Ethylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Methyl tert-butyl ether (MTBE) 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2,4-Trimethylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,3,5-Trimethylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2-Dichloroethane (EDC) 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2-Dibromoethane (EDB) 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Naphthalene 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

1-Methylnaphthalene 5/21/2019 10:46:00 PM4.0 µg/L 1ND R60022

2-Methylnaphthalene 5/21/2019 10:46:00 PM4.0 µg/L 1ND R60022

Acetone 5/21/2019 10:46:00 PM10 µg/L 1ND R60022

Bromobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Bromodichloromethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Bromoform 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Bromomethane 5/21/2019 10:46:00 PM3.0 µg/L 1ND R60022

2-Butanone 5/21/2019 10:46:00 PM10 µg/L 1ND R60022

Carbon disulfide 5/21/2019 10:46:00 PM10 µg/L 1ND R60022

Carbon Tetrachloride 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Chlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Chloroethane 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

Chloroform 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Chloromethane 5/21/2019 10:46:00 PM3.0 µg/L 1ND R60022

2-Chlorotoluene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

4-Chlorotoluene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

cis-1,2-DCE 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

cis-1,3-Dichloropropene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2-Dibromo-3-chloropropane 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

Dibromochloromethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Dibromomethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2-Dichlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,3-Dichlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,4-Dichlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Dichlorodifluoromethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1-Dichloroethene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2-Dichloropropane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client Sample ID: Trip Blank

Collection Date:

Matrix: TRIP BLANK

CLIENT: EA  Engineering Science & Technology

Lab ID: 1905A53-003

Date Reported: 5/23/2019

Analytical Report

Lab Order 1905A53

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/21/2019 11:34:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: RAA
1,3-Dichloropropane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

2,2-Dichloropropane 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

1,1-Dichloropropene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Hexachlorobutadiene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

2-Hexanone 5/21/2019 10:46:00 PM10 µg/L 1ND R60022

Isopropylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

4-Isopropyltoluene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

4-Methyl-2-pentanone 5/21/2019 10:46:00 PM10 µg/L 1ND R60022

Methylene Chloride 5/21/2019 10:46:00 PM3.0 µg/L 1ND R60022

n-Butylbenzene 5/21/2019 10:46:00 PM3.0 µg/L 1ND R60022

n-Propylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

sec-Butylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Styrene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

tert-Butylbenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1,1,2-Tetrachloroethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1,2,2-Tetrachloroethane 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

Tetrachloroethene (PCE) 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

trans-1,2-DCE 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

trans-1,3-Dichloropropene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2,4-Trichlorobenzene 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1,1-Trichloroethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,1,2-Trichloroethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Trichloroethene (TCE) 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Trichlorofluoromethane 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

1,2,3-Trichloropropane 5/21/2019 10:46:00 PM2.0 µg/L 1ND R60022

Vinyl chloride 5/21/2019 10:46:00 PM1.0 µg/L 1ND R60022

Xylenes, Total 5/21/2019 10:46:00 PM1.5 µg/L 1ND R60022

    Surr: 1,2-Dichloroethane-d4 5/21/2019 10:46:00 PM70-130 %Rec 190.7 R60022

    Surr: 4-Bromofluorobenzene 5/21/2019 10:46:00 PM70-130 %Rec 191.7 R60022

    Surr: Dibromofluoromethane 5/21/2019 10:46:00 PM70-130 %Rec 194.0 R60022

    Surr: Toluene-d8 5/21/2019 10:46:00 PM70-130 %Rec 198.4 R60022

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client: EA  Engineering Science & Technology

23-May-19

QC SUMMARY REPORT
1905A53WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID: MB-45114

Batch ID: 45114

Analysis Date: 5/22/2019Prep Date: 5/22/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 60087

SeqNo: 2029153

MBLKSampType: TestCode: EPA Method 8011/504.1: EDB

1,2-Dibromoethane 0.010ND

Sample ID: LCS-45114

Batch ID: 45114

Analysis Date: 5/22/2019Prep Date: 5/22/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 60087

SeqNo: 2029155

LCSSampType: TestCode: EPA Method 8011/504.1: EDB

1,2-Dibromoethane 0.1000 94.7 70 1300.010 00.095

Sample ID: 1905A53-002BMS

Batch ID: 45114

Analysis Date: 5/22/2019Prep Date: 5/22/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GWTS-233EFF2DUP RunNo: 60087

SeqNo: 2029158

MSSampType: TestCode: EPA Method 8011/504.1: EDB

1,2-Dibromoethane 0.09409 94.5 65 1350.0094 00.089

Sample ID: 1905A53-002BMSD

Batch ID: 45114

Analysis Date: 5/22/2019Prep Date: 5/22/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GWTS-233EFF2DUP RunNo: 60087

SeqNo: 2029159

MSDSampType: TestCode: EPA Method 8011/504.1: EDB

1,2-Dibromoethane 0.09383 87.1 65 135 200.0094 0 8.380.082

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client: EA  Engineering Science & Technology

23-May-19

QC SUMMARY REPORT
1905A53WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID: 100ng lcs

Batch ID: R60022

Analysis Date: 5/21/2019Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 60022

SeqNo: 2027493

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 91.5 70 1301.0 018

Toluene 20.00 99.9 70 1301.0 020

Chlorobenzene 20.00 108 70 1301.0 022

1,1-Dichloroethene 20.00 88.8 70 1301.0 018

Trichloroethene (TCE) 20.00 86.9 70 1301.0 017

    Surr: 1,2-Dichloroethane-d4 10.00 90.7 70 1309.1

    Surr: 4-Bromofluorobenzene 10.00 90.6 70 1309.1

    Surr: Dibromofluoromethane 10.00 94.4 70 1309.4

    Surr: Toluene-d8 10.00 100 70 13010

Sample ID: rb

Batch ID: R60022

Analysis Date: 5/21/2019Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 60022

SeqNo: 2027494

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

1,2,4-Trimethylbenzene 1.0ND

1,3,5-Trimethylbenzene 1.0ND

1,2-Dichloroethane (EDC) 1.0ND

1,2-Dibromoethane (EDB) 1.0ND

Naphthalene 2.0ND

1-Methylnaphthalene 4.0ND

2-Methylnaphthalene 4.0ND

Acetone 10ND

Bromobenzene 1.0ND

Bromodichloromethane 1.0ND

Bromoform 1.0ND

Bromomethane 3.0ND

2-Butanone 10ND

Carbon disulfide 10ND

Carbon Tetrachloride 1.0ND

Chlorobenzene 1.0ND

Chloroethane 2.0ND

Chloroform 1.0ND

Chloromethane 3.0ND

2-Chlorotoluene 1.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client: EA  Engineering Science & Technology

23-May-19

QC SUMMARY REPORT
1905A53WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID: rb

Batch ID: R60022

Analysis Date: 5/21/2019Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 60022

SeqNo: 2027494

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

4-Chlorotoluene 1.0ND

cis-1,2-DCE 1.0ND

cis-1,3-Dichloropropene 1.0ND

1,2-Dibromo-3-chloropropane 2.0ND

Dibromochloromethane 1.0ND

Dibromomethane 1.0ND

1,2-Dichlorobenzene 1.0ND

1,3-Dichlorobenzene 1.0ND

1,4-Dichlorobenzene 1.0ND

Dichlorodifluoromethane 1.0ND

1,1-Dichloroethane 1.0ND

1,1-Dichloroethene 1.0ND

1,2-Dichloropropane 1.0ND

1,3-Dichloropropane 1.0ND

2,2-Dichloropropane 2.0ND

1,1-Dichloropropene 1.0ND

Hexachlorobutadiene 1.0ND

2-Hexanone 10ND

Isopropylbenzene 1.0ND

4-Isopropyltoluene 1.0ND

4-Methyl-2-pentanone 10ND

Methylene Chloride 3.0ND

n-Butylbenzene 3.0ND

n-Propylbenzene 1.0ND

sec-Butylbenzene 1.0ND

Styrene 1.0ND

tert-Butylbenzene 1.0ND

1,1,1,2-Tetrachloroethane 1.0ND

1,1,2,2-Tetrachloroethane 2.0ND

Tetrachloroethene (PCE) 1.0ND

trans-1,2-DCE 1.0ND

trans-1,3-Dichloropropene 1.0ND

1,2,3-Trichlorobenzene 1.0ND

1,2,4-Trichlorobenzene 1.0ND

1,1,1-Trichloroethane 1.0ND

1,1,2-Trichloroethane 1.0ND

Trichloroethene (TCE) 1.0ND

Trichlorofluoromethane 1.0ND

1,2,3-Trichloropropane 2.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



Project: Kirtland BFF Biovending Pilot Test

Client: EA  Engineering Science & Technology

23-May-19

QC SUMMARY REPORT
1905A53WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID: rb

Batch ID: R60022

Analysis Date: 5/21/2019Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 60022

SeqNo: 2027494

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Vinyl chloride 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 82.1 70 1308.2

    Surr: 4-Bromofluorobenzene 10.00 89.2 70 1308.9

    Surr: Dibromofluoromethane 10.00 88.6 70 1308.9

    Surr: Toluene-d8 10.00 103 70 13010

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix
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4/26/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/11/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904263A
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904263A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/11/2019

DATE COMPLETED: 04/26/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-15 15.0 "Hg 5 psi
02A KAFB-106V1 112.6 Modified TO-15 12.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified TO-15 10.5 "Hg 5 psi
04A KAFB-106V1 217.1 Modified TO-15 9.5 "Hg 5 psi
04B KAFB-106V1 217.1 Modified TO-15 9.5 "Hg 5 psi
05A KAFB-106V1 252.1 Modified TO-15 12.0 "Hg 5 psi
05B KAFB-106V1 252.1 Modified TO-15 12.0 "Hg 5 psi
06A KAFB-106V1 262.6 Modified TO-15 11.0 "Hg 5 psi
06B KAFB-106V1 262.6 Modified TO-15 11.0 "Hg 5 psi
07A Lab Blank Modified TO-15 NA NA
07B Lab Blank Modified TO-15 NA NA
08A CCV Modified TO-15 NA NA
08B CCV Modified TO-15 NA NA
08C CCV Modified TO-15 NA NA
08D CCV Modified TO-15 NA NA
09A LCS Modified TO-15 NA NA
09AA LCSD Modified TO-15 NA NA
09B LCS Modified TO-15 NA NA
09BB LCSD Modified TO-15 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               04/26/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-15 LL/SIM

EA Engineering
Workorder# 1904263A

Six  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  April  11,  2019. 
The  laboratory  performed  analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  Full  Scan 
and  SIM  acquisition  modes.  The  method  involves  concentrating  up  to  1.0  liter  of  air.  The  concentrated 
aliquot  is  then  flash  vaporized  and  swept  through  a  water  management  system  to  remove  water  vapor. 
Following  dehumidification,  the  sample  passes  directly  into  the  GC/MS  for  analysis.  

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,
logic  driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail 
of  relevant  project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

Method  modification  taken  to  run  these  samples  is  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-15 LL/SIM

Blank and standards Zero air UHP Nitrogren provides a higher purity gas matrix than 
zero air

Receiving Notes

The Chain of Custody (COC) information for sample KAFB-106V1 102.1 did not match the entry on 
the sample tag with regard to sample identification.  The information on the COC was used to process 
and report the sample.

Sample KAFB-106V1 102.1 was received with significant vacuum remaining in the canister.  The 
residual canister vacuum resulted in elevated reporting limits.

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

As  per  client  project  requirements,  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  Concentrations 
that  are  below  the  level  at  which  the  canister  was  certified  may  be  false  positives.

Samples  were  analyzed  in  two  analytical  batches  on  MSD-14  on  4/24/19  and  4/25/19.   The  initial 
continuing  calibration  verification  (CCV)  for  the  batch  were  reported  as  lab  fractions  08A  and  08C 
and  the  ending  CCV  were  reported  as  lab  fractions  08B  and  08D

Naphthalene  exceeded  initial  calibration  project  acceptance  criterion  of  </=30%  Relative  Standard 
Deviation  (RSD).  

Chloroethane  was  manually  integrated  in  the  initial  calibration.

Analytical Notes
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The  reported  CCV  for  each  daily  batch  may  be  derived  from  more  than  one  analytical  file  due  to  the 
client's  request  for  non-standard  compounds.  Non-standard  compounds  may  have  different  acceptance 
criteria  than  the  standard  TO-14A/TO-15  compound  list  as  per  contract  or  verbal  agreement.

A  Limit  of  Detection  (LOD)  study  and  Method  Detection  Limit  (MDL)  study  is  not  maintained  for 
non-standard  compounds.

Total  Xylenes  concentration  is  calculated  by  summing  the  individual  concentrations  of  m,p-Xylene 
and  O-Xylene.

The  per  analytical  batch  duplicate  analysis  required  for  this  project  is  associated  with  work  order 
1404325A.

All  samples  were  transferred  from  SIM/Low  Level  analysis  to  full  scan  TO-15  due  to  high  levels  of 
target  compounds.

Dilution  was  performed  on  samples  KAFB-106V1  102.1,  KAFB-106V1  112.6,  KAFB-106V1  159.6, 
KAFB-106V1  217.1,  KAFB-106V1  252.1  and  KAFB-106V1  262.6  due  to  the  presence  of  high  level 
target  species.  

Acetone  exceeded  the  instrument's  calibration  range  for  samples  KAFB-106V1  102.1,  KAFB-106V1 
159.6  and  KAFB-106V1  217.1  and  was  flagged  accordingly.

Hexane  exceeded  the  instrument's  calibration  range  for  samples  KAFB-106V1  102.1,  KAFB-106V1 
112.6,  KAFB-106V1  159.6  and  KAFB-106V1  217.1  and  was  flagged  accordingly.

2-Butanone  (Methyl  Ethyl  Ketone)  exceeded  the  instrument's  calibration  range  for  samples 
KAFB-106V1  102.1,  KAFB-106V1  112.6,  KAFB-106V1  217.1  and  KAFB-106V1  262.6  and  was 
flagged  accordingly.

Cyclohexane  exceeded  the  instrument's  calibration  range  for  samples  KAFB-106V1  102.1, 
KAFB-106V1  112.6,  KAFB-106V1  159.6  and  KAFB-106V1  217.1  and  was  flagged  accordingly.

Heptane  exceeded  the  instrument's  calibration  range  for  samples  KAFB-106V1  217.1,  KAFB-106V1 
252.1  and  KAFB-106V1  262.6  and  was  flagged  accordingly.

Eight  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicates  as  follows:  
        B  -  Compound  present  in  laboratory  blank  greater  than  reporting  limit  (background  subtraction
not  performed).
        J  -   Estimated  value.
        S  -  Saturated  peak.
        Q  -  Exceeds  quality  control  limits.
        U  -  Compound  analyzed  for  but  not  detected  above  the  reporting  limit,  LOD,  or  MDL  value.   See 
data  page  for  project  specific  U-flag  definition.
        UJ-  Non-detected  compound  associated  with  low  bias  in  the  CCV

Definition of Data Qualifying Flags
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        N  -  The  identification  is  based  on  presumptive  evidence.
        CN  -  See  case  narrative  explanation

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue
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Dilution Factor:
Instrument/Filename:

4/24/19 10:09 PM

134
msd14.i / 14042420

EPA METHOD TO-15 GC/MS

1904263A-01A
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2700750 Not Detected U1600

1,2,4-Trichlorobenzene 120-82-1 200008000 Not Detected U9900

1,2,4-Trimethylbenzene 95-63-6 3300620 540002000

1,2-Dibromoethane (EDB) 106-93-4 5100910 3800 J3100

1,2-Dichlorobenzene 95-50-1 4000970 Not Detected U2400

1,3,5-Trimethylbenzene 108-67-8 3300550 190002000

1,3-Butadiene 106-99-0 1500460 Not Detected U890

1,4-Dioxane 123-91-1 96002600 Not Detected U4800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 79001900 780000 J4000

2-Hexanone 591-78-6 110004100 Not Detected U5500

2-Propanol 67-63-0 6600840 2700003300

4-Methyl-2-pentanone 108-10-1 27001300 Not Detected U1600

Acetone 67-64-1 6400930 4400000 J3200

Benzene 71-43-2 2100300 21000001300

Bromodichloromethane 75-27-4 4500450 Not Detected U2700

Bromoform 75-25-2 6900960 Not Detected U4200

Carbon Disulfide 75-15-0 83001300 Not Detected U4200

Carbon Tetrachloride 56-23-5 42001000 Not Detected U2500

Chloroethane 75-00-3 71002000 Not Detected U3500

Chloroform 67-66-3 3300560 Not Detected U2000

Chloromethane 74-87-3 55001200 Not Detected U2800

Cyclohexane 110-82-7 2300510 5300000 J1400

Dibromochloromethane 124-48-1 57001200 Not Detected U3400

Ethanol 64-17-5 50001100 1600002500
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Dilution Factor:
Instrument/Filename:

4/24/19 10:09 PM

134
msd14.i / 14042420

EPA METHOD TO-15 GC/MS

1904263A-01A
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 9600NA Not Detected UD

Ethyl Benzene 100-41-4 2900580 1700001700

Freon 11 75-69-4 3800560 Not Detected U2200

Freon 113 76-13-1 5100910 Not Detected U3100

Freon 12 75-71-8 3300740 Not Detected U2000

Heptane 142-82-5 2700930 31000001600

Hexane 110-54-3 2400580 8500000 J1400

m,p-Xylene 108-38-3 2900550 2700001700

Methylene Chloride 75-09-2 93001400 Not Detected U4600

Naphthalene 91-20-3 140001100 Not Detected U7000

o-Xylene 95-47-6 2900780 820001700

Propylene 115-07-1 4600790 420002300

Styrene 100-42-5 2800540 Not Detected U1700

Tetrachloroethene 127-18-4 45001600 Not Detected U2700

Tetrahydrofuran 109-99-9 2000700 Not Detected U1200

Toluene 108-88-3 2500450 19000001500

Total Xylene 1330-20-7 2900NA 350000D

Trichloroethene 79-01-6 36001100 Not Detected U2200

Vinyl Chloride 75-01-4 1700590 Not Detected U1000

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 10:09 PM

134
msd14.i / 14042420

EPA METHOD TO-15 GC/MS

1904263A-01A
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 116

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 10:43 PM

112
msd14.i / 14042421

EPA METHOD TO-15 GC/MS

1904263A-02A
4/10/19 10:14 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2300630 Not Detected U1400

1,2,4-Trichlorobenzene 120-82-1 170006700 Not Detected U8300

1,2,4-Trimethylbenzene 95-63-6 2800520 580001600

1,2-Dibromoethane (EDB) 106-93-4 4300760 3800 J2600

1,2-Dichlorobenzene 95-50-1 3400810 Not Detected U2000

1,3,5-Trimethylbenzene 108-67-8 2800460 190001600

1,3-Butadiene 106-99-0 1200390 Not Detected U740

1,4-Dioxane 123-91-1 81002200 Not Detected U4000

2-Butanone (Methyl Ethyl Ketone) 78-93-3 66001600 370000 J3300

2-Hexanone 591-78-6 92003400 Not Detected U4600

2-Propanol 67-63-0 5500700 1200002800

4-Methyl-2-pentanone 108-10-1 23001100 Not Detected U1400

Acetone 67-64-1 5300780 25000002700

Benzene 71-43-2 1800250 16000001100

Bromodichloromethane 75-27-4 3800380 Not Detected U2200

Bromoform 75-25-2 5800800 Not Detected U3500

Carbon Disulfide 75-15-0 70001100 Not Detected U3500

Carbon Tetrachloride 56-23-5 3500840 Not Detected U2100

Chloroethane 75-00-3 59001700 Not Detected U3000

Chloroform 67-66-3 2700470 Not Detected U1600

Chloromethane 74-87-3 4600970 Not Detected U2300

Cyclohexane 110-82-7 1900430 4300000 J1200

Dibromochloromethane 124-48-1 4800980 Not Detected U2900

Ethanol 64-17-5 4200920 1400002100
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Dilution Factor:
Instrument/Filename:

4/24/19 10:43 PM

112
msd14.i / 14042421

EPA METHOD TO-15 GC/MS

1904263A-02A
4/10/19 10:14 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 8100NA Not Detected UD

Ethyl Benzene 100-41-4 2400490 1900001400

Freon 11 75-69-4 3100460 Not Detected U1900

Freon 113 76-13-1 4300760 Not Detected U2600

Freon 12 75-71-8 2800610 Not Detected U1700

Heptane 142-82-5 2300780 29000001400

Hexane 110-54-3 2000480 6900000 J1200

m,p-Xylene 108-38-3 2400460 3200001400

Methylene Chloride 75-09-2 78001200 Not Detected U3900

Naphthalene 91-20-3 12000900 980 J5900

o-Xylene 95-47-6 2400660 950001400

Propylene 115-07-1 3800660 370001900

Styrene 100-42-5 2400450 Not Detected U1400

Tetrachloroethene 127-18-4 38001300 Not Detected U2300

Tetrahydrofuran 109-99-9 1600580 Not Detected U990

Toluene 108-88-3 2100380 17000001300

Total Xylene 1330-20-7 2400NA 410000D

Trichloroethene 79-01-6 3000890 Not Detected U1800

Vinyl Chloride 75-01-4 1400500 Not Detected U860

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 10:43 PM

112
msd14.i / 14042421

EPA METHOD TO-15 GC/MS

1904263A-02A
4/10/19 10:14 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 116

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 11:15 PM

103
msd14.i / 14042422

EPA METHOD TO-15 GC/MS

1904263A-03A
4/10/19 10:40 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100580 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 150006200 Not Detected U7600

1,2,4-Trimethylbenzene 95-63-6 2500480 780001500

1,2-Dibromoethane (EDB) 106-93-4 4000700 2800 J2400

1,2-Dichlorobenzene 95-50-1 3100750 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2500420 280001500

1,3-Butadiene 106-99-0 1100360 Not Detected U680

1,4-Dioxane 123-91-1 74002000 Not Detected U3700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 1700003000

2-Hexanone 591-78-6 84003200 Not Detected U4200

2-Propanol 67-63-0 5100640 3900002500

4-Methyl-2-pentanone 108-10-1 21001000 Not Detected U1300

Acetone 67-64-1 4900710 2600000 J2400

Benzene 71-43-2 1600230 1300000990

Bromodichloromethane 75-27-4 3400340 Not Detected U2100

Bromoform 75-25-2 5300730 Not Detected U3200

Carbon Disulfide 75-15-0 6400980 Not Detected U3200

Carbon Tetrachloride 56-23-5 3200770 Not Detected U1900

Chloroethane 75-00-3 54001600 Not Detected U2700

Chloroform 67-66-3 2500430 Not Detected U1500

Chloromethane 74-87-3 4200890 Not Detected U2100

Cyclohexane 110-82-7 1800390 3800000 J1100

Dibromochloromethane 124-48-1 4400900 Not Detected U2600

Ethanol 64-17-5 3900850 1100001900
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Dilution Factor:
Instrument/Filename:

4/24/19 11:15 PM

103
msd14.i / 14042422

EPA METHOD TO-15 GC/MS

1904263A-03A
4/10/19 10:40 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7400NA Not Detected UD

Ethyl Benzene 100-41-4 2200450 2800001300

Freon 11 75-69-4 2900430 Not Detected U1700

Freon 113 76-13-1 3900700 Not Detected U2400

Freon 12 75-71-8 2500560 Not Detected U1500

Heptane 142-82-5 2100710 36000001300

Hexane 110-54-3 1800450 5300000 J1100

m,p-Xylene 108-38-3 2200420 6200001300

Methylene Chloride 75-09-2 72001100 Not Detected U3600

Naphthalene 91-20-3 11000830 Not Detected U5400

o-Xylene 95-47-6 2200600 1800001300

Propylene 115-07-1 3500610 320001800

Styrene 100-42-5 2200420 Not Detected U1300

Tetrachloroethene 127-18-4 35001200 Not Detected U2100

Tetrahydrofuran 109-99-9 1500540 Not Detected U910

Toluene 108-88-3 1900350 22000001200

Total Xylene 1330-20-7 2200NA 790000D

Trichloroethene 79-01-6 2800820 Not Detected U1700

Vinyl Chloride 75-01-4 1300460 Not Detected U790

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 11:15 PM

103
msd14.i / 14042422

EPA METHOD TO-15 GC/MS

1904263A-03A
4/10/19 10:40 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 116

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

4/24/19 08:26 PM

98.0
msd14.i / 14042417

EPA METHOD TO-15 GC/MS

1904263A-04A
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000550 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 140005900 Not Detected U7300

1,2,4-Trimethylbenzene 95-63-6 2400460 980001400

1,2-Dibromoethane (EDB) 106-93-4 3800660 45002200

1,2-Dichlorobenzene 95-50-1 2900710 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2400400 410001400

1,3-Butadiene 106-99-0 1100340 Not Detected U650

1,4-Dioxane 123-91-1 71001900 Not Detected U3500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 58001400 500000 J2900

2-Hexanone 591-78-6 80003000 Not Detected U4000

2-Propanol 67-63-0 4800610 580002400

4-Methyl-2-pentanone 108-10-1 2000980 Not Detected U1200

Acetone 67-64-1 4600680 4900000 J2300

Benzene 71-43-2 1600220 1700000940

Bromodichloromethane 75-27-4 3300330 Not Detected U2000

Bromoform 75-25-2 5100700 Not Detected U3000

Carbon Disulfide 75-15-0 6100930 Not Detected U3000

Carbon Tetrachloride 56-23-5 3100730 Not Detected U1800

Chloroethane 75-00-3 52001500 Not Detected U2600

Chloroform 67-66-3 2400410 Not Detected U1400

Chloromethane 74-87-3 4000850 Not Detected U2000

Cyclohexane 110-82-7 1700370 5800000 J1000

Dibromochloromethane 124-48-1 4200860 Not Detected U2500

Ethanol 64-17-5 3700810 Not Detected U1800
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Dilution Factor:
Instrument/Filename:

4/24/19 08:26 PM

98.0
msd14.i / 14042417

EPA METHOD TO-15 GC/MS

1904263A-04A
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7100NA Not Detected UD

Ethyl Benzene 100-41-4 2100420 4600001300

Freon 11 75-69-4 2800410 Not Detected U1600

Freon 113 76-13-1 3800670 Not Detected U2200

Freon 12 75-71-8 2400540 Not Detected U1400

Heptane 142-82-5 2000680 6600000 J1200

Hexane 110-54-3 1700420 7200000 J1000

m,p-Xylene 108-38-3 2100400 14000001300

Methylene Chloride 75-09-2 68001000 Not Detected U3400

Naphthalene 91-20-3 10000790 Not Detected U5100

o-Xylene 95-47-6 2100570 4000001300

Propylene 115-07-1 3400580 620001700

Styrene 100-42-5 2100400 Not Detected U1200

Tetrachloroethene 127-18-4 33001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1400510 Not Detected U870

Toluene 108-88-3 1800330 Not Detected U1100

Total Xylene 1330-20-7 2100NA 1800000D

Trichloroethene 79-01-6 2600780 Not Detected U1600

Vinyl Chloride 75-01-4 1200430 Not Detected U750

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 08:26 PM

98.0
msd14.i / 14042417

EPA METHOD TO-15 GC/MS

1904263A-04A
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 133

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 110
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Dilution Factor:
Instrument/Filename:

4/25/19 04:08 PM

196
msd14.i / 14042512

EPA METHOD TO-15 GC/MS

1904263A-04B
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 3700660 42000002200

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 113

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 107
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Dilution Factor:
Instrument/Filename:

4/24/19 09:03 PM

112
msd14.i / 14042418

EPA METHOD TO-15 GC/MS

1904263A-05A
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2300630 Not Detected U1400

1,2,4-Trichlorobenzene 120-82-1 170006700 Not Detected U8300

1,2,4-Trimethylbenzene 95-63-6 2800520 500001600

1,2-Dibromoethane (EDB) 106-93-4 4300760 180002600

1,2-Dichlorobenzene 95-50-1 3400810 Not Detected U2000

1,3,5-Trimethylbenzene 108-67-8 2800460 220001600

1,3-Butadiene 106-99-0 1200390 Not Detected U740

1,4-Dioxane 123-91-1 81002200 Not Detected U4000

2-Butanone (Methyl Ethyl Ketone) 78-93-3 66001600 2800003300

2-Hexanone 591-78-6 92003400 Not Detected U4600

2-Propanol 67-63-0 5500700 270002800

4-Methyl-2-pentanone 108-10-1 23001100 Not Detected U1400

Acetone 67-64-1 5300780 11000002700

Benzene 71-43-2 1800250 8700001100

Bromodichloromethane 75-27-4 3800380 Not Detected U2200

Bromoform 75-25-2 5800800 Not Detected U3500

Carbon Disulfide 75-15-0 70001100 Not Detected U3500

Carbon Tetrachloride 56-23-5 3500840 Not Detected U2100

Chloroethane 75-00-3 59001700 Not Detected U3000

Chloroform 67-66-3 2700470 Not Detected U1600

Chloromethane 74-87-3 4600970 Not Detected U2300

Cyclohexane 110-82-7 1900430 35000001200

Dibromochloromethane 124-48-1 4800980 Not Detected U2900

Ethanol 64-17-5 4200920 2400 J2100
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Dilution Factor:
Instrument/Filename:

4/24/19 09:03 PM

112
msd14.i / 14042418

EPA METHOD TO-15 GC/MS

1904263A-05A
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 8100NA Not Detected UD

Ethyl Benzene 100-41-4 2400490 4000001400

Freon 11 75-69-4 3100460 Not Detected U1900

Freon 113 76-13-1 4300760 Not Detected U2600

Freon 12 75-71-8 2800610 Not Detected U1700

Heptane 142-82-5 2300780 7200000 J1400

Hexane 110-54-3 2000480 37000001200

m,p-Xylene 108-38-3 2400460 12000001400

Methylene Chloride 75-09-2 78001200 Not Detected U3900

Naphthalene 91-20-3 12000900 Not Detected U5900

o-Xylene 95-47-6 2400660 3200001400

Propylene 115-07-1 3800660 1000001900

Styrene 100-42-5 2400450 Not Detected U1400

Tetrachloroethene 127-18-4 38001300 Not Detected U2300

Tetrahydrofuran 109-99-9 1600580 Not Detected U990

Toluene 108-88-3 2100380 Not Detected U1300

Total Xylene 1330-20-7 2400NA 1500000D

Trichloroethene 79-01-6 3000890 Not Detected U1800

Vinyl Chloride 75-01-4 1400500 Not Detected U860

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 09:03 PM

112
msd14.i / 14042418

EPA METHOD TO-15 GC/MS

1904263A-05A
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 121

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 112
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Dilution Factor:
Instrument/Filename:

4/25/19 04:38 PM

223
msd14.i / 14042513

EPA METHOD TO-15 GC/MS

1904263A-05B
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 4200760 54000002500

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 124

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 110
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Dilution Factor:
Instrument/Filename:

4/24/19 09:39 PM

106
msd14.i / 14042419

EPA METHOD TO-15 GC/MS

1904263A-06A
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100600 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006400 Not Detected U7900

1,2,4-Trimethylbenzene 95-63-6 2600500 680001600

1,2-Dibromoethane (EDB) 106-93-4 4100720 230002400

1,2-Dichlorobenzene 95-50-1 3200770 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600430 270001600

1,3-Butadiene 106-99-0 1200370 Not Detected U700

1,4-Dioxane 123-91-1 76002100 Not Detected U3800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 510000 J3100

2-Hexanone 591-78-6 87003200 Not Detected U4300

2-Propanol 67-63-0 5200660 500002600

4-Methyl-2-pentanone 108-10-1 22001000 Not Detected U1300

Acetone 67-64-1 5000740 18000002500

Benzene 71-43-2 1700240 9200001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2100

Bromoform 75-25-2 5500760 Not Detected U3300

Carbon Disulfide 75-15-0 66001000 Not Detected U3300

Carbon Tetrachloride 56-23-5 3300790 Not Detected U2000

Chloroethane 75-00-3 56001600 Not Detected U2800

Chloroform 67-66-3 2600440 Not Detected U1600

Chloromethane 74-87-3 4400920 Not Detected U2200

Cyclohexane 110-82-7 1800400 33000001100

Dibromochloromethane 124-48-1 4500930 Not Detected U2700

Ethanol 64-17-5 4000870 120002000
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Dilution Factor:
Instrument/Filename:

4/24/19 09:39 PM

106
msd14.i / 14042419

EPA METHOD TO-15 GC/MS

1904263A-06A
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not Detected UD

Ethyl Benzene 100-41-4 2300460 4100001400

Freon 11 75-69-4 3000440 Not Detected U1800

Freon 113 76-13-1 4100720 Not Detected U2400

Freon 12 75-71-8 2600580 Not Detected U1600

Heptane 142-82-5 2200730 8100000 J1300

Hexane 110-54-3 1900460 31000001100

m,p-Xylene 108-38-3 2300430 11000001400

Methylene Chloride 75-09-2 74001100 Not Detected U3700

Naphthalene 91-20-3 11000860 Not Detected U5600

o-Xylene 95-47-6 2300620 2800001400

Propylene 115-07-1 3600620 1100001800

Styrene 100-42-5 2200430 Not Detected U1400

Tetrachloroethene 127-18-4 36001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600550 Not Detected U940

Toluene 108-88-3 2000360 Not Detected U1200

Total Xylene 1330-20-7 2300NA 1400000D

Trichloroethene 79-01-6 2800840 Not Detected U1700

Vinyl Chloride 75-01-4 1400470 Not Detected U810

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 09:39 PM

106
msd14.i / 14042419

EPA METHOD TO-15 GC/MS

1904263A-06A
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 126

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 114
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Dilution Factor:
Instrument/Filename:

4/25/19 10:21 PM

353
msd14.i / 14042524

EPA METHOD TO-15 GC/MS

1904263A-06B
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 66001200 64000004000

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 105

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904263A-07A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 205.6 Not Detected U12

1,2,4-Trichlorobenzene 120-82-1 15060 Not Detected U74

1,2,4-Trimethylbenzene 95-63-6 244.7 Not Detected U15

1,2-Dibromoethane (EDB) 106-93-4 386.8 Not Detected U23

1,2-Dichlorobenzene 95-50-1 307.3 Not Detected U18

1,3,5-Trimethylbenzene 108-67-8 244.1 Not Detected U15

1,3-Butadiene 106-99-0 113.5 Not Detected U6.6

1,4-Dioxane 123-91-1 7220 Not Detected U36

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U29

2-Hexanone 591-78-6 8231 Not Detected U41

2-Propanol 67-63-0 496.3 Not Detected U24

4-Methyl-2-pentanone 108-10-1 2010 Not Detected U12

Acetone 67-64-1 486.9 Not Detected U24

Benzene 71-43-2 162.2 Not Detected U9.6

Bromodichloromethane 75-27-4 343.4 Not Detected U20

Bromoform 75-25-2 527.1 Not Detected U31

Carbon Disulfide 75-15-0 629.5 Not Detected U31

Carbon Tetrachloride 56-23-5 317.5 Not Detected U19

Chloroethane 75-00-3 5315 Not Detected U26

Chloroform 67-66-3 244.2 Not Detected U15

Chloromethane 74-87-3 418.7 Not Detected U21

Cyclohexane 110-82-7 173.8 Not Detected U10

Dibromochloromethane 124-48-1 428.8 Not Detected U26

Ethanol 64-17-5 388.2 Not Detected U19
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904263A-07A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not Detected UD

Ethyl Benzene 100-41-4 224.3 Not Detected U13

Freon 11 75-69-4 284.2 Not Detected U17

Freon 113 76-13-1 386.8 Not Detected U23

Freon 12 75-71-8 255.5 Not Detected U15

Heptane 142-82-5 206.9 Not Detected U12

Hexane 110-54-3 184.3 Not Detected U10

m,p-Xylene 108-38-3 224.1 Not Detected U13

Methylene Chloride 75-09-2 6911 Not Detected U35

Naphthalene 91-20-3 1008.1 Not Detected U52

o-Xylene 95-47-6 225.9 Not Detected U13

Propylene 115-07-1 345.9 Not Detected U17

Styrene 100-42-5 214.0 Not Detected U13

Tetrachloroethene 127-18-4 3412 Not Detected U20

Tetrahydrofuran 109-99-9 155.2 Not Detected U8.8

Toluene 108-88-3 193.4 Not Detected U11

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 278.0 Not Detected U16

Vinyl Chloride 75-01-4 134.4 Not Detected U7.7

U = The analyte was not detected above the MDL.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 98
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904263A-07A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/25/19 11:27 AM

1.00
msd14.i / 14042507a

EPA METHOD TO-15 GC/MS

1904263A-07B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 193.4 5.7 J11

J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904263A-08A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 106

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 99

1,2-Dichlorobenzene 95-50-1 97

1,3,5-Trimethylbenzene 108-67-8 103

1,3-Butadiene 106-99-0 102

1,4-Dioxane 123-91-1 102

2-Butanone (Methyl Ethyl Ketone) 78-93-3 100

2-Hexanone 591-78-6 102

2-Propanol 67-63-0 101

4-Methyl-2-pentanone 108-10-1 105

Acetone 67-64-1 102

Benzene 71-43-2 95

Bromodichloromethane 75-27-4 96

Bromoform 75-25-2 99

Carbon Disulfide 75-15-0 100

Carbon Tetrachloride 56-23-5 101

Chloroethane 75-00-3 110

Chloroform 67-66-3 98

Chloromethane 74-87-3 103

Cyclohexane 110-82-7 102

Dibromochloromethane 124-48-1 99

Ethanol 64-17-5 106
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904263A-08A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 110

Ethyl Benzene 100-41-4 97

Freon 11 75-69-4 103

Freon 113 76-13-1 101

Freon 12 75-71-8 102

Heptane 142-82-5 94

Hexane 110-54-3 102

m,p-Xylene 108-38-3 96

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 125

o-Xylene 95-47-6 97

Propylene 115-07-1 94

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 96

Tetrahydrofuran 109-99-9 102

Toluene 108-88-3 95

Total Xylene 1330-20-7 96

Trichloroethene 79-01-6 96

Vinyl Chloride 75-01-4 103

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 97
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904263A-08A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904263A-08B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 95

1,2,4-Trimethylbenzene 95-63-6 98

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 99

1,3,5-Trimethylbenzene 108-67-8 106

1,3-Butadiene 106-99-0 98

1,4-Dioxane 123-91-1 106

2-Butanone (Methyl Ethyl Ketone) 78-93-3 111

2-Hexanone 591-78-6 105

2-Propanol 67-63-0 102

4-Methyl-2-pentanone 108-10-1 110

Acetone 67-64-1 117

Benzene 71-43-2 100

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 103

Carbon Tetrachloride 56-23-5 94

Chloroethane 75-00-3 110

Chloroform 67-66-3 99

Chloromethane 74-87-3 100

Cyclohexane 110-82-7 112

Dibromochloromethane 124-48-1 96

Ethanol 64-17-5 111
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904263A-08B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 110

Ethyl Benzene 100-41-4 99

Freon 11 75-69-4 99

Freon 113 76-13-1 104

Freon 12 75-71-8 99

Heptane 142-82-5 105

Hexane 110-54-3 110

m,p-Xylene 108-38-3 102

Methylene Chloride 75-09-2 98

Naphthalene 91-20-3 107

o-Xylene 95-47-6 99

Propylene 115-07-1 97

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 98

Tetrahydrofuran 109-99-9 100

Toluene 108-88-3 104

Total Xylene 1330-20-7 100

Trichloroethene 79-01-6 96

Vinyl Chloride 75-01-4 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 93
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904263A-08B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

4/25/19 07:38 AM

1.00
msd14.i / 14042502a

EPA METHOD TO-15 GC/MS

1904263A-08C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 98

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 93

4-Bromofluorobenzene 460-00-4 83-115 104

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

4/25/19 10:51 PM

1.00
msd14.i / 14042525

EPA METHOD TO-15 GC/MS

1904263A-08D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 96

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 93

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904263A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 107

1,2,4-Trichlorobenzene 120-82-1 132

1,2,4-Trimethylbenzene 95-63-6 103

1,2-Dibromoethane (EDB) 106-93-4 104

1,2-Dichlorobenzene 95-50-1 109

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 106

1,4-Dioxane 123-91-1 116

2-Butanone (Methyl Ethyl Ketone) 78-93-3 106

2-Hexanone 591-78-6 126

2-Propanol 67-63-0 110

4-Methyl-2-pentanone 108-10-1 109

Acetone 67-64-1 109

Benzene 71-43-2 101

Bromodichloromethane 75-27-4 104

Bromoform 75-25-2 105

Carbon Disulfide 75-15-0 90

Carbon Tetrachloride 56-23-5 106

Chloroethane 75-00-3 115

Chloroform 67-66-3 103

Chloromethane 74-87-3 104

Cyclohexane 110-82-7 107

Dibromochloromethane 124-48-1 103

Ethanol 64-17-5 118
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904263A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 100

Freon 11 75-69-4 111

Freon 113 76-13-1 104

Freon 12 75-71-8 109

Heptane 142-82-5 102

Hexane 110-54-3 106

m,p-Xylene 108-38-3 99

Methylene Chloride 75-09-2 104

Naphthalene 91-20-3 114

o-Xylene 95-47-6 101

Propylene 115-07-1 95

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 103

Tetrahydrofuran 109-99-9 104

Toluene 108-88-3 99

Total Xylene 1330-20-7 100

Trichloroethene 79-01-6 101

Vinyl Chloride 75-01-4 110

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 100
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904263A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904263A-09AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 103

1,2,4-Trichlorobenzene 120-82-1 121

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 104

1,2-Dichlorobenzene 95-50-1 108

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 102

1,4-Dioxane 123-91-1 118

2-Butanone (Methyl Ethyl Ketone) 78-93-3 109

2-Hexanone 591-78-6 124

2-Propanol 67-63-0 111

4-Methyl-2-pentanone 108-10-1 112

Acetone 67-64-1 107

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 103

Bromoform 75-25-2 106

Carbon Disulfide 75-15-0 92

Carbon Tetrachloride 56-23-5 102

Chloroethane 75-00-3 106

Chloroform 67-66-3 103

Chloromethane 74-87-3 105

Cyclohexane 110-82-7 104

Dibromochloromethane 124-48-1 104

Ethanol 64-17-5 124
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Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904263A-09AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 100

Freon 11 75-69-4 111

Freon 113 76-13-1 103

Freon 12 75-71-8 105

Heptane 142-82-5 100

Hexane 110-54-3 102

m,p-Xylene 108-38-3 100

Methylene Chloride 75-09-2 105

Naphthalene 91-20-3 105

o-Xylene 95-47-6 104

Propylene 115-07-1 98

Styrene 100-42-5 105

Tetrachloroethene 127-18-4 103

Tetrahydrofuran 109-99-9 103

Toluene 108-88-3 100

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 104

Vinyl Chloride 75-01-4 108

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904263A-09AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 100
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/25/19 08:59 AM

1.00
msd14.i / 14042504a

EPA METHOD TO-15 GC/MS

1904263A-09B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 92

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

4/25/19 09:35 AM

1.00
msd14.i / 14042505a

EPA METHOD TO-15 GC/MS

1904263A-09BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 102

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 92

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 103
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4/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/11/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904263B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904263B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/11/2019

DATE COMPLETED: 04/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-3 15.0 "Hg 5 psi
02A KAFB-106V1 112.6 Modified TO-3 12.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified TO-3 10.5 "Hg 5 psi
04A KAFB-106V1 217.1 Modified TO-3 9.5 "Hg 5 psi
05A KAFB-106V1 252.1 Modified TO-3 12.0 "Hg 5 psi
06A KAFB-106V1 262.6 Modified TO-3 11.0 "Hg 5 psi
06AA KAFB-106V1 262.6 Lab Duplicate Modified TO-3 11.0 "Hg 5 psi
07A Lab Blank Modified TO-3 NA NA
08A LCS Modified TO-3 NA NA
08AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               04/24/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-3 

EA Engineering
Workorder# 1904263B

Six  6  Liter  Summa  Canister  (100%  SIM  certified  DoD  5.1)  samples  were  received  on  April  11,  2019. 
The  laboratory  performed  analysis  for  volatile  organic  compounds  in  air  via  modified  EPA  Method 
TO-3  using  gas  chromatography  with  flame  ionization  detection.   The  TPH  results  are  calculated 
using  the  response  of  Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH  ppmv  result  to 
ug/m3.   The  method  involves  concentrating  up  to  200  mL  of  sample.   The  concentrated  aliquot  is  then 
dry  purged  to  remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

The Chain of Custody (COC) information for sample KAFB-106V1 102.1 did not match the entry on 
the sample tag with regard to sample identification.  The information on the COC was used to process 
and report the sample.

Sample KAFB-106V1 102.1 was received with significant vacuum remaining in the canister.  The 
residual canister vacuum resulted in elevated reporting limits.
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As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Analytical Notes

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

4/17/19 04:19 PM

5360
gcd.i / d041711

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-01A
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 550000310000 120000000440000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 96
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Dilution Factor:
Instrument/Filename:

4/17/19 03:28 PM

4460
gcd.i / d041710

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-02A
4/10/19 10:14 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 460000260000 120000000360000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 100
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Dilution Factor:
Instrument/Filename:

4/17/19 02:19 PM

4120
gcd.i / d041709

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-03A
4/10/19 10:40 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 420000240000 110000000340000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 101
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Dilution Factor:
Instrument/Filename:

4/17/19 12:38 PM

4900
gcd.i / d041707

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-04A
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 500000290000 160000000400000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 98
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Dilution Factor:
Instrument/Filename:

4/17/19 12:00 PM

4460
gcd.i / d041706

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-05A
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 460000260000 140000000360000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 99
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Dilution Factor:
Instrument/Filename:

4/17/19 11:12 AM

4240
gcd.i / d041705

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-06A
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 430000250000 160000000350000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

4/17/19 01:41 PM

4240
gcd.i / d041708

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-06AA
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 430000250000 150000000350000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 118
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Dilution Factor:
Instrument/Filename:

4/17/19 09:25 AM

1.00
gcd.i / d041703

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-07A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 96
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Dilution Factor:
Instrument/Filename:

4/17/19 08:37 AM

1.00
gcd.i / d041702

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-08A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 104

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 97
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Dilution Factor:
Instrument/Filename:

4/17/19 05:05 PM

1.00
gcd.i / d041712

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904263B-08AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 100

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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* % Recovery is calculated using unrounded analytical results.



4/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/11/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904263C
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904263C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/11/2019

DATE COMPLETED: 04/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified ASTM D-1945 15.0 "Hg 5 psi
01AA KAFB-106V1 102.1 Lab Duplicate Modified ASTM D-1945 15.0 "Hg 5 psi
02A KAFB-106V1 112.6 Modified ASTM D-1945 12.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified ASTM D-1945 10.5 "Hg 5 psi
04A KAFB-106V1 217.1 Modified ASTM D-1945 9.5 "Hg 5 psi
05A KAFB-106V1 252.1 Modified ASTM D-1945 12.0 "Hg 5 psi
06A KAFB-106V1 262.6 Modified ASTM D-1945 11.0 "Hg 5 psi
07A Lab Blank Modified ASTM D-1945 NA NA
07B Lab Blank Modified ASTM D-1945 NA NA
08A LCS Modified ASTM D-1945 NA NA
08AA LCSD Modified ASTM D-1945 NA NA
08B LCS Modified ASTM D-1945 NA NA
08BB LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               04/24/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 ASTM D1945

EA Engineering
Workorder# 1904263C

Six  6  Liter  Summa  Canister  (100%  SIM  certified  DoD  5.1)  samples  were  received  on  April  11,  2019. 
The  laboratory  performed  analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed  gases 
in  natural  gas  using  GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  reported  Nitrogen  values  are  calculated  by  adding  all
the  sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

The Chain of Custody (COC) information for sample KAFB-106V1 102.1 did not match the entry on 
the sample tag with regard to sample identification.  The information on the COC was used to process 
and report the sample.

Sample KAFB-106V1 102.1 was received with significant vacuum remaining in the canister.  The 
residual canister vacuum resulted in elevated reporting limits.
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As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Methane  was  manually  integrated  in  sample  KAFB-106V1  102.1.

Methane  and  Ethane  were  manually  integrated  in  samples  KAFB-106V1  102.1  Lab  Duplicate, 
KAFB-106V1  112.6,  KAFB-106V1  159.6,  KAFB-106V1  217.1,  KAFB-106V1  252.1  and 
KAFB-106V1  262.6.

Analytical Notes

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

4/18/19 07:01 PM

2.68
gc10.i / 10041909

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-01A
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00270.000038 0.00890.00029

Carbon Dioxide 124-38-9 0.0270.0029 120.013

Carbon Monoxide 630-08-0 0.0270.0035 Not Detected U0.013

Ethane 74-84-0 0.00270.000067 0.00390.00029

Hydrogen 1333-74-0 0.0270.0040 Not Detected U0.017

Methane 74-82-8 0.000270.000072 0.0250.00013

Nitrogen 7727-37-9 0.270.18 850.18

Oxygen 7782-44-7 0.270.050 1.40.048

Pentane 109-66-0 0.00270.000067 0.180.00029

Propane 74-98-6 0.00270.000080 0.0017 J0.00029

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 80
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Dilution Factor:
Instrument/Filename:

4/18/19 09:11 PM

2.68
gc10.i / 10041912

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-01AA
4/10/19 09:52 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00270.000038 0.00900.00029

Carbon Dioxide 124-38-9 0.0270.0029 120.013

Carbon Monoxide 630-08-0 0.0270.0035 Not Detected U0.013

Ethane 74-84-0 0.00270.000067 0.00390.00029

Hydrogen 1333-74-0 0.0270.0040 Not Detected U0.017

Methane 74-82-8 0.000270.000072 0.0250.00013

Nitrogen 7727-37-9 0.270.18 850.18

Oxygen 7782-44-7 0.270.050 1.40.048

Pentane 109-66-0 0.00270.000067 0.180.00029

Propane 74-98-6 0.00270.000080 0.0017 J0.00029

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 79
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Dilution Factor:
Instrument/Filename:

4/18/19 10:58 PM

2.23
gc10.i / 10041915

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-02A
4/10/19 10:14 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000031 0.0110.00024

Carbon Dioxide 124-38-9 0.0220.0024 120.011

Carbon Monoxide 630-08-0 0.0220.0030 Not Detected U0.011

Ethane 74-84-0 0.00220.000056 0.00400.00024

Hydrogen 1333-74-0 0.0220.0034 Not Detected U0.014

Methane 74-82-8 0.000220.000060 0.0250.00011

Nitrogen 7727-37-9 0.220.15 850.15

Oxygen 7782-44-7 0.220.041 1.20.040

Pentane 109-66-0 0.00220.000056 0.240.00024

Propane 74-98-6 0.00220.000067 0.0018 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 88
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Dilution Factor:
Instrument/Filename:

4/19/19 09:17 AM

2.06
gc10.i / 10041918

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-03A
4/10/19 10:40 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00690.00023

Carbon Dioxide 124-38-9 0.0210.0022 120.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00290.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.0130.00010

Nitrogen 7727-37-9 0.210.14 850.14

Oxygen 7782-44-7 0.210.038 1.20.037

Pentane 109-66-0 0.00210.000052 0.180.00023

Propane 74-98-6 0.00210.000062 0.0014 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 79
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Dilution Factor:
Instrument/Filename:

4/19/19 10:26 AM

1.96
gc10.i / 10041921

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-04A
4/10/19 11:01 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000027 0.00250.00022

Carbon Dioxide 124-38-9 0.0200.0021 120.0094

Carbon Monoxide 630-08-0 0.0200.0026 0.0054 J0.0094

Ethane 74-84-0 0.00200.000049 0.00290.00022

Hydrogen 1333-74-0 0.0200.0029 Not Detected U0.012

Methane 74-82-8 0.000200.000053 0.00560.000098

Nitrogen 7727-37-9 0.200.13 850.13

Oxygen 7782-44-7 0.200.036 1.30.035

Pentane 109-66-0 0.00200.000049 0.0810.00022

Propane 74-98-6 0.00200.000059 0.0019 J0.00022

J = Estimated value.
U = The analyte was not detected above the MDL.

Total BTU/Cu.F. =86
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Dilution Factor:
Instrument/Filename:

4/19/19 11:45 AM

2.23
gc10.i / 10041924

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-05A
4/10/19 11:19 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000031 0.00390.00024

Carbon Dioxide 124-38-9 0.0220.0024 120.011

Carbon Monoxide 630-08-0 0.0220.0030 0.0081 J0.011

Ethane 74-84-0 0.00220.000056 0.00580.00024

Hydrogen 1333-74-0 0.0220.0034 Not Detected U0.014

Methane 74-82-8 0.000220.000060 0.00700.00011

Nitrogen 7727-37-9 0.220.15 860.15

Oxygen 7782-44-7 0.220.041 1.20.040

Pentane 109-66-0 0.00220.000056 0.0510.00024

Propane 74-98-6 0.00220.000067 0.00600.00024

J = Estimated value.
U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 61
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Dilution Factor:
Instrument/Filename:

4/19/19 12:56 PM

2.12
gc10.i / 10041927

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-06A
4/10/19 11:36 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00540.00023

Carbon Dioxide 124-38-9 0.0210.0023 110.010

Carbon Monoxide 630-08-0 0.0210.0028 0.013 J0.010

Ethane 74-84-0 0.00210.000053 0.00650.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00700.00011

Nitrogen 7727-37-9 0.210.14 880.14

Oxygen 7782-44-7 0.210.039 1.40.038

Pentane 109-66-0 0.00210.000053 0.0590.00023

Propane 74-98-6 0.00210.000064 0.00710.00023

J = Estimated value.
U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 66
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Dilution Factor:
Instrument/Filename:

4/18/19 05:57 PM

1.00
gc10.i / 10041907

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-07A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

4/18/19 06:27 PM

1.00
gc10.i / 10041908c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-07B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

4/18/19 03:43 PM

1.00
gc10.i / 10041903a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-08A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 99

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 101

Methane 74-82-8 102

Nitrogen 7727-37-9 91

Oxygen 7782-44-7 104

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/18/19 04:08 PM

1.00
gc10.i / 10041904a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-08AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 101

Methane 74-82-8 102

Nitrogen 7727-37-9 91

Oxygen 7782-44-7 104

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/18/19 04:49 PM

1.00
gc10.i / 10041905c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-08B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/18/19 05:28 PM

1.00
gc10.i / 10041906c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904263C-08BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102

Page  17 of 17

* % Recovery is calculated using unrounded analytical results.



4/25/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/12/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904325A
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904325A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/12/2019

DATE COMPLETED: 04/25/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 102.2 Modified TO-15 9.2 "Hg 5.1 psi
01AA KAFB-106V2 102.2 Lab Duplicate Modified TO-15 9.2 "Hg 5.1 psi
01B KAFB-106V2 102.2 Modified TO-15 9.2 "Hg 5.1 psi
01BB KAFB-106V2 102.2  Lab Duplicate Modified TO-15 9.2 "Hg 5.1 psi
02A KAFB-106V2 117.1 Modified TO-15 9.4 "Hg 4.8 psi
03A KAFB-106V2 117.1 DUP Modified TO-15 9.4 "Hg 5 psi
04A KAFB-106V2 159.9 Modified TO-15 10.6 "Hg 5 psi
05A KAFB-106V2 217.1 Modified TO-15 11.2 "Hg 5.1 psi
06A KAFB-106V2 252.2 Modified TO-15 9.8 "Hg 5.3 psi
07A KAFB-106V2 252.2 DUP Modified TO-15 9.6 "Hg 5.3 psi
08A KAFB-106V2 269.5 Modified TO-15 10.4 "Hg 4.9 psi
09A Lab Blank Modified TO-15 NA NA
09B Lab Blank Modified TO-15 NA NA
10A CCV Modified TO-15 NA NA
10B CCV Modified TO-15 NA NA
10C CCV Modified TO-15 NA NA
10D CCV Modified TO-15 NA NA
11A LCS Modified TO-15 NA NA
11AA LCSD Modified TO-15 NA NA
11B LCS Modified TO-15 NA NA
11BB LCSD Modified TO-15 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               04/25/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 - TO-15

EA Engineering
Workorder# 1904325A

Eight  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  April  12,  2019. 
The  laboratory  performed  analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

The Chain of Custody (COC) information for samples KAFB-106V2 102.2, KAFB-106V2 117.1, 
KAFB-106V2 117.1 DUP, KAFB-106V2 159.9, KAFB-106V2 217.1, KAFB-106V2 252.2, 
KAFB-106V2 252.2 DUP and KAFB-106V2 269.5 did not match the entries on the sample tags with 
regard to sample identification. Therefore the information on the COC was used to process and report the 
samples.

Receiving Notes

A DoD QSM Version 5.1 waiver has been established and approved between Eurofins Air Toxics and the 
client. A copy of the waiver is available upon request. 

As per client project requirements, the laboratory has reported estimated values for target compound hits 
that are below the Reporting Limit but greater than the Method Detection Limit. Concentrations that are 
below the level at which the canister was certified may be false positives.

Samples were analyzed in two analytical batches on MSD-14 on 4/24/19 and 4/25/19.  The initial 
continuing calibration verification (CCV) for the batch were reported as lab fractions 10A, 10B and the 
ending CCV were reported as lab fractions 10C and 10D.

Naphthalene exceeded initial calibration project acceptance criterion of </=30% Relative Standard 
Deviation (RSD). 

Chloromethane was manually integrated in the initial calibration

The reported CCV for each daily batch may be derived from more than one analytical file due to the 
client's request for non-standard compounds.

Non-standard compounds may have different acceptance criteria than the standard TO-14A/TO-15 
compound list as per contract or verbal agreement.

A Limit of Detection (LOD) study and Method Detection Limit (MDL) study is not maintained for 
non-standard compounds.

Total Xylenes concentration is calculated by summing the individual concentrations of m,p-Xylene and 

Analytical Notes

Page  3 of 54



O-Xylene.

A Limit of Detection (LOD) and Method Detection Limit (MDL) study are not maintained for Total 
Xylenes.

Samples KAFB-106V2 102.2, KAFB-106V2 102.2 Lab Duplicate, KAFB-106V2 102.2 , KAFB-106V2 
102.2  Lab Duplicate, KAFB-106V2 117.1, KAFB-106V2 117.1 DUP, KAFB-106V2 159.9, 
KAFB-106V2 217.1, KAFB-106V2 252.2, KAFB-106V2 252.2 DUP and KAFB-106V2 269.5 were 
transferred from SIM/Low Level analysis to full scan TO-15 due to high levels of target compounds.

Dilution was performed on samples KAFB-106V2 102.2, KAFB-106V2 102.2 Lab Duplicate, 
KAFB-106V2 117.1, KAFB-106V2 117.1 DUP, KAFB-106V2 159.9, KAFB-106V2 217.1, 
KAFB-106V2 252.2, KAFB-106V2 252.2 DUP and KAFB-106V2 269.5 due to the presence of high 
level target species. 

2-Butanone (Methyl Ethyl Ketone), Acetone, Cyclohexane, Hexane and Heptane exceeded the 
instrument's calibration range for samples KAFB-106V2 102.2, KAFB-106V2 102.2 Lab Duplicate and 
KAFB-106V2 217.1 and were flagged accordingly.

Cyclohexane, Hexane and Heptane exceeded the instrument's calibration range for samples KAFB-106V2 
117.1 and KAFB-106V2 117.1 DUP and were flagged accordingly.

2-Butanone (Methyl Ethyl Ketone) and Heptane exceeded the instrument's calibration range for samples 
KAFB-106V2 252.2 and KAFB-106V2 252.2 DUP and were flagged accordingly.

2-Butanone (Methyl Ethyl Ketone) exceeded the instrument's calibration range for sample KAFB-106V2 
269.5 and was flagged accordingly.

The recovery of surrogate 1,2-Dichloroethane-d4 in sample KAFB-106V2 102.2 was outside laboratory 
control limits due to high level hydrocarbon matrix interference.  The surrogate recovery is flagged.

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
       B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value.  See 
data page for project specific U-flag definition.

Definition of Data Qualifying Flags
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       UJ- Non-detected compound associated with low bias in the CCV
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue
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Dilution Factor:
Instrument/Filename:

4/24/19 02:55 PM

97.0
msd14.i / 14042408

EPA METHOD TO-15 GC/MS

1904325A-01A
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000540 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 140005800 Not Detected U7200

1,2,4-Trimethylbenzene 95-63-6 2400450 230001400

1,2-Dibromoethane (EDB) 106-93-4 3700660 200002200

1,2-Dichlorobenzene 95-50-1 2900700 Not Detected U1700

1,3,5-Trimethylbenzene 108-67-8 2400400 120001400

1,3-Butadiene 106-99-0 1100340 Not Detected U640

1,4-Dioxane 123-91-1 70001900 Not Detected U3500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 57001400 610000 J2900

2-Hexanone 591-78-6 79003000 Not Detected U4000

2-Propanol 67-63-0 4800610 2600002400

4-Methyl-2-pentanone 108-10-1 2000960 Not Detected U1200

Acetone 67-64-1 4600670 3500000 J2300

Benzene 71-43-2 1500220 2100000930

Bromodichloromethane 75-27-4 3200320 Not Detected U1900

Bromoform 75-25-2 5000690 Not Detected U3000

Carbon Disulfide 75-15-0 6000920 Not Detected U3000

Carbon Tetrachloride 56-23-5 3000730 Not Detected U1800

Chloroethane 75-00-3 51001500 Not Detected U2600

Chloroform 67-66-3 2400410 Not Detected U1400

Chloromethane 74-87-3 4000840 Not Detected U2000

Cyclohexane 110-82-7 1700370 7000000 J1000

Dibromochloromethane 124-48-1 4100850 Not Detected U2500

Ethanol 64-17-5 3600800 410001800
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Dilution Factor:
Instrument/Filename:

4/24/19 02:55 PM

97.0
msd14.i / 14042408

EPA METHOD TO-15 GC/MS

1904325A-01A
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7000NA Not DetectedD

Ethyl Benzene 100-41-4 2100420 2800001300

Freon 11 75-69-4 2700400 Not Detected U1600

Freon 113 76-13-1 3700660 Not Detected U2200

Freon 12 75-71-8 2400530 Not Detected U1400

Heptane 142-82-5 2000670 7200000 J1200

Hexane 110-54-3 1700420 8300000 J1000

m,p-Xylene 108-38-3 2100400 7100001300

Methylene Chloride 75-09-2 67001000 Not Detected U3400

Naphthalene 91-20-3 10000780 Not Detected U5100

o-Xylene 95-47-6 2100570 1800001300

Propylene 115-07-1 3300570 330001700

Styrene 100-42-5 2100390 Not Detected U1200

Tetrachloroethene 127-18-4 33001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1400510 Not Detected U860

Total Xylene 1330-20-7 21009000 890000D

Trichloroethene 79-01-6 2600770 Not Detected U1600

Vinyl Chloride 75-01-4 1200430 Not Detected U740

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 02:55 PM

97.0
msd14.i / 14042408

EPA METHOD TO-15 GC/MS

1904325A-01A
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 148 Q

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 110
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Dilution Factor:
Instrument/Filename:

4/24/19 03:27 PM

97.0
msd14.i / 14042409

EPA METHOD TO-15 GC/MS

1904325A-01AA
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000540 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 140005800 Not Detected U7200

1,2,4-Trimethylbenzene 95-63-6 2400450 200001400

1,2-Dibromoethane (EDB) 106-93-4 3700660 180002200

1,2-Dichlorobenzene 95-50-1 2900700 Not Detected U1700

1,3,5-Trimethylbenzene 108-67-8 2400400 100001400

1,3-Butadiene 106-99-0 1100340 Not Detected U640

1,4-Dioxane 123-91-1 70001900 Not Detected U3500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 57001400 620000 J2900

2-Hexanone 591-78-6 79003000 Not Detected U4000

2-Propanol 67-63-0 4800610 2600002400

4-Methyl-2-pentanone 108-10-1 2000960 Not Detected U1200

Acetone 67-64-1 4600670 3500000 J2300

Benzene 71-43-2 1500220 2000000930

Bromodichloromethane 75-27-4 3200320 Not Detected U1900

Bromoform 75-25-2 5000690 Not Detected U3000

Carbon Disulfide 75-15-0 6000920 Not Detected U3000

Carbon Tetrachloride 56-23-5 3000730 Not Detected U1800

Chloroethane 75-00-3 51001500 Not Detected U2600

Chloroform 67-66-3 2400410 Not Detected U1400

Chloromethane 74-87-3 4000840 Not Detected U2000

Cyclohexane 110-82-7 1700370 6600000 J1000

Dibromochloromethane 124-48-1 4100850 Not Detected U2500

Ethanol 64-17-5 3600800 410001800
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Dilution Factor:
Instrument/Filename:

4/24/19 03:27 PM

97.0
msd14.i / 14042409

EPA METHOD TO-15 GC/MS

1904325A-01AA
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7000NA Not DetectedD

Ethyl Benzene 100-41-4 2100420 2600001300

Freon 11 75-69-4 2700400 Not Detected U1600

Freon 113 76-13-1 3700660 Not Detected U2200

Freon 12 75-71-8 2400530 Not Detected U1400

Heptane 142-82-5 2000670 6700000 J1200

Hexane 110-54-3 1700420 7900000 J1000

m,p-Xylene 108-38-3 2100400 6300001300

Methylene Chloride 75-09-2 67001000 Not Detected U3400

Naphthalene 91-20-3 10000780 Not Detected U5100

o-Xylene 95-47-6 2100570 1600001300

Propylene 115-07-1 3300570 330001700

Styrene 100-42-5 2100390 Not Detected U1200

Tetrachloroethene 127-18-4 33001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1400510 Not Detected U860

Total Xylene 1330-20-7 21009000 790000D

Trichloroethene 79-01-6 2600770 Not Detected U1600

Vinyl Chloride 75-01-4 1200430 Not Detected U740

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 137
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Dilution Factor:
Instrument/Filename:

4/24/19 03:27 PM

97.0
msd14.i / 14042409

EPA METHOD TO-15 GC/MS

1904325A-01AA
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

4/25/19 02:11 PM

194
msd14.i / 14042508

EPA METHOD TO-15 GC/MS

1904325A-01B
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 3600660 51000002200

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 124

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

4/25/19 02:33 PM

194
msd14.i / 14042509

EPA METHOD TO-15 GC/MS

1904325A-01BB
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2  Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 3600660 51000002200

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 121

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 107
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Dilution Factor:
Instrument/Filename:

4/24/19 03:59 PM

96.5
msd14.i / 14042410

EPA METHOD TO-15 GC/MS

1904325A-02A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000540 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 140005800 Not Detected U7200

1,2,4-Trimethylbenzene 95-63-6 2400450 65001400

1,2-Dibromoethane (EDB) 106-93-4 3700650 97002200

1,2-Dichlorobenzene 95-50-1 2900700 Not Detected U1700

1,3,5-Trimethylbenzene 108-67-8 2400390 39001400

1,3-Butadiene 106-99-0 1100340 Not Detected U640

1,4-Dioxane 123-91-1 70001900 Not Detected U3500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 57001400 2700002800

2-Hexanone 591-78-6 79003000 Not Detected U4000

2-Propanol 67-63-0 4700600 650002400

4-Methyl-2-pentanone 108-10-1 2000960 Not Detected U1200

Acetone 67-64-1 4600670 15000002300

Benzene 71-43-2 1500220 1800000920

Bromodichloromethane 75-27-4 3200320 Not Detected U1900

Bromoform 75-25-2 5000690 Not Detected U3000

Carbon Disulfide 75-15-0 6000910 Not Detected U3000

Carbon Tetrachloride 56-23-5 3000720 Not Detected U1800

Chloroethane 75-00-3 51001500 Not Detected U2500

Chloroform 67-66-3 2400400 Not Detected U1400

Chloromethane 74-87-3 4000840 Not Detected U2000

Cyclohexane 110-82-7 1700370 5600000 J1000

Dibromochloromethane 124-48-1 4100850 Not Detected U2500

Ethanol 64-17-5 3600800 110001800
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Dilution Factor:
Instrument/Filename:

4/24/19 03:59 PM

96.5
msd14.i / 14042410

EPA METHOD TO-15 GC/MS

1904325A-02A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7000NA Not DetectedD

Ethyl Benzene 100-41-4 2100420 3900001200

Freon 11 75-69-4 2700400 Not Detected U1600

Freon 113 76-13-1 3700660 Not Detected U2200

Freon 12 75-71-8 2400530 Not Detected U1400

Heptane 142-82-5 2000670 5100000 J1200

Hexane 110-54-3 1700420 7100000 J1000

m,p-Xylene 108-38-3 2100390 9700001200

Methylene Chloride 75-09-2 67001000 Not Detected U3400

Naphthalene 91-20-3 10000780 Not Detected U5000

o-Xylene 95-47-6 2100560 2300001200

Propylene 115-07-1 3300570 300001700

Styrene 100-42-5 2000390 Not Detected U1200

Tetrachloroethene 127-18-4 33001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1400500 Not Detected U850

Toluene 108-88-3 1800330 33000001100

Total Xylene 1330-20-7 21009000 1200000D

Trichloroethene 79-01-6 2600770 Not Detected U1600

Vinyl Chloride 75-01-4 1200430 Not Detected U740

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 03:59 PM

96.5
msd14.i / 14042410

EPA METHOD TO-15 GC/MS

1904325A-02A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 130

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 110
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Dilution Factor:
Instrument/Filename:

4/24/19 04:39 PM

97.5
msd14.i / 14042411

EPA METHOD TO-15 GC/MS

1904325A-03A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000550 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 140005800 Not Detected U7200

1,2,4-Trimethylbenzene 95-63-6 2400460 56001400

1,2-Dibromoethane (EDB) 106-93-4 3700660 88002200

1,2-Dichlorobenzene 95-50-1 2900710 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2400400 34001400

1,3-Butadiene 106-99-0 1100340 Not Detected U650

1,4-Dioxane 123-91-1 70001900 Not Detected U3500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 58001400 2600002900

2-Hexanone 591-78-6 80003000 Not Detected U4000

2-Propanol 67-63-0 4800610 620002400

4-Methyl-2-pentanone 108-10-1 2000970 Not Detected U1200

Acetone 67-64-1 4600680 14000002300

Benzene 71-43-2 1600220 1700000930

Bromodichloromethane 75-27-4 3300330 Not Detected U2000

Bromoform 75-25-2 5000700 Not Detected U3000

Carbon Disulfide 75-15-0 6100920 Not Detected U3000

Carbon Tetrachloride 56-23-5 3100730 Not Detected U1800

Chloroethane 75-00-3 51001500 Not Detected U2600

Chloroform 67-66-3 2400410 Not Detected U1400

Chloromethane 74-87-3 4000840 Not Detected U2000

Cyclohexane 110-82-7 1700370 5400000 J1000

Dibromochloromethane 124-48-1 4200860 Not Detected U2500

Ethanol 64-17-5 3700800 96001800
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Dilution Factor:
Instrument/Filename:

4/24/19 04:39 PM

97.5
msd14.i / 14042411

EPA METHOD TO-15 GC/MS

1904325A-03A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7000NA Not DetectedD

Ethyl Benzene 100-41-4 2100420 3300001300

Freon 11 75-69-4 2700400 Not Detected U1600

Freon 113 76-13-1 3700660 Not Detected U2200

Freon 12 75-71-8 2400540 Not Detected U1400

Heptane 142-82-5 2000680 4900000 J1200

Hexane 110-54-3 1700420 7000000 J1000

m,p-Xylene 108-38-3 2100400 8700001300

Methylene Chloride 75-09-2 68001000 Not Detected U3400

Naphthalene 91-20-3 10000790 Not Detected U5100

o-Xylene 95-47-6 2100570 2100001300

Propylene 115-07-1 3400570 320001700

Styrene 100-42-5 2100390 Not Detected U1200

Tetrachloroethene 127-18-4 33001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1400510 Not Detected U860

Toluene 108-88-3 1800330 30000001100

Total Xylene 1330-20-7 21009100 1100000D

Trichloroethene 79-01-6 2600780 Not Detected U1600

Vinyl Chloride 75-01-4 1200430 Not Detected U750

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 04:39 PM

97.5
msd14.i / 14042411

EPA METHOD TO-15 GC/MS

1904325A-03A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 128

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 107
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Dilution Factor:
Instrument/Filename:

4/24/19 05:16 PM

104
msd14.i / 14042412

EPA METHOD TO-15 GC/MS

1904325A-04A
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100580 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 150006200 Not Detected U7700

1,2,4-Trimethylbenzene 95-63-6 2600480 740001500

1,2-Dibromoethane (EDB) 106-93-4 4000700 2500 J2400

1,2-Dichlorobenzene 95-50-1 3100760 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600420 260001500

1,3-Butadiene 106-99-0 1200360 Not Detected U690

1,4-Dioxane 123-91-1 75002100 Not Detected U3700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 440003100

2-Hexanone 591-78-6 85003200 Not Detected U4300

2-Propanol 67-63-0 5100650 100002600

4-Methyl-2-pentanone 108-10-1 21001000 Not Detected U1300

Acetone 67-64-1 4900720 6500002500

Benzene 71-43-2 1700230 5500001000

Bromodichloromethane 75-27-4 3500350 Not Detected U2100

Bromoform 75-25-2 5400740 Not Detected U3200

Carbon Disulfide 75-15-0 6500980 Not Detected U3200

Carbon Tetrachloride 56-23-5 3300780 Not Detected U2000

Chloroethane 75-00-3 55001600 Not Detected U2700

Chloroform 67-66-3 2500440 Not Detected U1500

Chloromethane 74-87-3 4300900 Not Detected U2100

Cyclohexane 110-82-7 1800400 16000001100

Dibromochloromethane 124-48-1 4400910 Not Detected U2600

Ethanol 64-17-5 3900860 2900 J2000
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Dilution Factor:
Instrument/Filename:

4/24/19 05:16 PM

104
msd14.i / 14042412

EPA METHOD TO-15 GC/MS

1904325A-04A
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7500NA Not DetectedD

Ethyl Benzene 100-41-4 2200450 1500001400

Freon 11 75-69-4 2900430 Not Detected U1800

Freon 113 76-13-1 4000710 Not Detected U2400

Freon 12 75-71-8 2600570 Not Detected U1500

Heptane 142-82-5 2100720 18000001300

Hexane 110-54-3 1800450 21000001100

m,p-Xylene 108-38-3 2200420 3800001400

Methylene Chloride 75-09-2 72001100 Not Detected U3600

Naphthalene 91-20-3 11000840 1300 J5400

o-Xylene 95-47-6 2200610 1200001400

Propylene 115-07-1 3600610 290001800

Styrene 100-42-5 2200420 Not Detected U1300

Tetrachloroethene 127-18-4 35001200 Not Detected U2100

Tetrahydrofuran 109-99-9 1500540 Not Detected U920

Toluene 108-88-3 2000350 12000001200

Total Xylene 1330-20-7 22009700 500000D

Trichloroethene 79-01-6 2800830 Not Detected U1700

Vinyl Chloride 75-01-4 1300460 Not Detected U800

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 05:16 PM

104
msd14.i / 14042412

EPA METHOD TO-15 GC/MS

1904325A-04A
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 118

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 05:52 PM

108
msd14.i / 14042413

EPA METHOD TO-15 GC/MS

1904325A-05A
4/11/19 10:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200610 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006500 Not Detected U8000

1,2,4-Trimethylbenzene 95-63-6 2600500 450001600

1,2-Dibromoethane (EDB) 106-93-4 4100730 60002500

1,2-Dichlorobenzene 95-50-1 3200780 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600440 170001600

1,3-Butadiene 106-99-0 1200380 Not Detected U720

1,4-Dioxane 123-91-1 78002100 Not Detected U3900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001500 360000 J3200

2-Hexanone 591-78-6 88003300 Not Detected U4400

2-Propanol 67-63-0 5300680 4000002600

4-Methyl-2-pentanone 108-10-1 22001100 Not Detected U1300

Acetone 67-64-1 5100750 4400000 J2600

Benzene 71-43-2 1700240 15000001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2200

Bromoform 75-25-2 5600770 Not Detected U3300

Carbon Disulfide 75-15-0 67001000 Not Detected U3400

Carbon Tetrachloride 56-23-5 3400810 Not Detected U2000

Chloroethane 75-00-3 57001600 Not Detected U2800

Chloroform 67-66-3 2600450 Not Detected U1600

Chloromethane 74-87-3 4500940 Not Detected U2200

Cyclohexane 110-82-7 1800410 4800000 J1100

Dibromochloromethane 124-48-1 4600950 Not Detected U2800

Ethanol 64-17-5 4100890 72002000
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Dilution Factor:
Instrument/Filename:

4/24/19 05:52 PM

108
msd14.i / 14042413

EPA METHOD TO-15 GC/MS

1904325A-05A
4/11/19 10:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7800NA Not DetectedD

Ethyl Benzene 100-41-4 2300470 2300001400

Freon 11 75-69-4 3000450 Not Detected U1800

Freon 113 76-13-1 4100740 Not Detected U2500

Freon 12 75-71-8 2700590 Not Detected U1600

Heptane 142-82-5 2200750 4700000 J1300

Hexane 110-54-3 1900470 6300000 J1100

m,p-Xylene 108-38-3 2300440 5500001400

Methylene Chloride 75-09-2 75001200 Not Detected U3800

Naphthalene 91-20-3 11000870 Not Detected U5700

o-Xylene 95-47-6 2300630 1400001400

Propylene 115-07-1 3700640 420001800

Styrene 100-42-5 2300440 Not Detected U1400

Tetrachloroethene 127-18-4 37001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600560 Not Detected U960

Toluene 108-88-3 2000370 28000001200

Total Xylene 1330-20-7 230010000 690000D

Trichloroethene 79-01-6 2900860 Not Detected U1700

Vinyl Chloride 75-01-4 1400480 Not Detected U830

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 05:52 PM

108
msd14.i / 14042413

EPA METHOD TO-15 GC/MS

1904325A-05A
4/11/19 10:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 124

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

4/24/19 06:36 PM

101
msd14.i / 14042414

EPA METHOD TO-15 GC/MS

1904325A-06A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000570 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 150006000 Not Detected U7500

1,2,4-Trimethylbenzene 95-63-6 2500470 650001500

1,2-Dibromoethane (EDB) 106-93-4 3900680 120002300

1,2-Dichlorobenzene 95-50-1 3000730 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2500410 210001500

1,3-Butadiene 106-99-0 1100350 Not Detected U670

1,4-Dioxane 123-91-1 73002000 Not Detected U3600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 60001400 340000 J3000

2-Hexanone 591-78-6 83003100 Not Detected U4100

2-Propanol 67-63-0 5000630 1300002500

4-Methyl-2-pentanone 108-10-1 21001000 Not Detected U1200

Acetone 67-64-1 4800700 23000002400

Benzene 71-43-2 1600220 650000970

Bromodichloromethane 75-27-4 3400340 Not Detected U2000

Bromoform 75-25-2 5200720 Not Detected U3100

Carbon Disulfide 75-15-0 6300960 Not Detected U3100

Carbon Tetrachloride 56-23-5 3200760 Not Detected U1900

Chloroethane 75-00-3 53001500 Not Detected U2700

Chloroform 67-66-3 2500420 Not Detected U1500

Chloromethane 74-87-3 4200880 Not Detected U2100

Cyclohexane 110-82-7 1700380 26000001000

Dibromochloromethane 124-48-1 4300890 Not Detected U2600

Ethanol 64-17-5 3800830 130001900
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Dilution Factor:
Instrument/Filename:

4/24/19 06:36 PM

101
msd14.i / 14042414

EPA METHOD TO-15 GC/MS

1904325A-06A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7300NA Not DetectedD

Ethyl Benzene 100-41-4 2200440 2300001300

Freon 11 75-69-4 2800420 Not Detected U1700

Freon 113 76-13-1 3900690 Not Detected U2300

Freon 12 75-71-8 2500550 Not Detected U1500

Heptane 142-82-5 2100700 4700000 J1200

Hexane 110-54-3 1800440 17000001100

m,p-Xylene 108-38-3 2200410 5400001300

Methylene Chloride 75-09-2 70001100 Not Detected U3500

Naphthalene 91-20-3 10000820 890 J5300

o-Xylene 95-47-6 2200590 1400001300

Propylene 115-07-1 3500590 370001700

Styrene 100-42-5 2200410 Not Detected U1300

Tetrachloroethene 127-18-4 34001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1500530 Not Detected U890

Toluene 108-88-3 1900340 34000001100

Total Xylene 1330-20-7 22009400 680000D

Trichloroethene 79-01-6 2700800 Not Detected U1600

Vinyl Chloride 75-01-4 1300450 Not Detected U770

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 06:36 PM

101
msd14.i / 14042414

EPA METHOD TO-15 GC/MS

1904325A-06A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 128

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

4/24/19 07:08 PM

100
msd14.i / 14042415

EPA METHOD TO-15 GC/MS

1904325A-07A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000560 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 150006000 Not Detected U7400

1,2,4-Trimethylbenzene 95-63-6 2400470 730001500

1,2-Dibromoethane (EDB) 106-93-4 3800680 140002300

1,2-Dichlorobenzene 95-50-1 3000730 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2400410 240001500

1,3-Butadiene 106-99-0 1100350 Not Detected U660

1,4-Dioxane 123-91-1 72002000 Not Detected U3600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 59001400 340000 J2900

2-Hexanone 591-78-6 82003100 Not Detected U4100

2-Propanol 67-63-0 4900630 1300002400

4-Methyl-2-pentanone 108-10-1 20001000 Not Detected U1200

Acetone 67-64-1 4800690 23000002400

Benzene 71-43-2 1600220 660000960

Bromodichloromethane 75-27-4 3400340 Not Detected U2000

Bromoform 75-25-2 5200710 Not Detected U3100

Carbon Disulfide 75-15-0 6200950 Not Detected U3100

Carbon Tetrachloride 56-23-5 3100750 Not Detected U1900

Chloroethane 75-00-3 53001500 Not Detected U2600

Chloroform 67-66-3 2400420 Not Detected U1500

Chloromethane 74-87-3 4100870 Not Detected U2100

Cyclohexane 110-82-7 1700380 25000001000

Dibromochloromethane 124-48-1 4200880 Not Detected U2600

Ethanol 64-17-5 3800820 120001900

Page  29 of 54



Dilution Factor:
Instrument/Filename:

4/24/19 07:08 PM

100
msd14.i / 14042415

EPA METHOD TO-15 GC/MS

1904325A-07A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7200NA Not DetectedD

Ethyl Benzene 100-41-4 2200430 2700001300

Freon 11 75-69-4 2800420 Not Detected U1700

Freon 113 76-13-1 3800680 Not Detected U2300

Freon 12 75-71-8 2500550 Not Detected U1500

Heptane 142-82-5 2000690 4900000 J1200

Hexane 110-54-3 1800430 16000001000

m,p-Xylene 108-38-3 2200410 6400001300

Methylene Chloride 75-09-2 69001100 Not Detected U3500

Naphthalene 91-20-3 10000810 1300 J5200

o-Xylene 95-47-6 2200590 1700001300

Propylene 115-07-1 3400590 370001700

Styrene 100-42-5 2100400 Not Detected U1300

Tetrachloroethene 127-18-4 34001200 Not Detected U2000

Tetrahydrofuran 109-99-9 1500520 Not Detected U880

Toluene 108-88-3 1900340 36000001100

Total Xylene 1330-20-7 22009300 810000D

Trichloroethene 79-01-6 2700800 Not Detected U1600

Vinyl Chloride 75-01-4 1300440 Not Detected U770

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 07:08 PM

100
msd14.i / 14042415

EPA METHOD TO-15 GC/MS

1904325A-07A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 126

4-Bromofluorobenzene 460-00-4 83-115 96

Toluene-d8 2037-26-5 86-115 106
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Dilution Factor:
Instrument/Filename:

4/24/19 07:46 PM

102
msd14.i / 14042416

EPA METHOD TO-15 GC/MS

1904325A-08A
4/11/19 11:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100570 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 150006100 Not Detected U7600

1,2,4-Trimethylbenzene 95-63-6 2500480 480001500

1,2-Dibromoethane (EDB) 106-93-4 3900690 92002400

1,2-Dichlorobenzene 95-50-1 3100740 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2500420 170001500

1,3-Butadiene 106-99-0 1100350 Not Detected U680

1,4-Dioxane 123-91-1 74002000 Not Detected U3700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 60001400 340000 J3000

2-Hexanone 591-78-6 84003100 Not Detected U4200

2-Propanol 67-63-0 5000640 780002500

4-Methyl-2-pentanone 108-10-1 21001000 Not Detected U1200

Acetone 67-64-1 4800710 18000002400

Benzene 71-43-2 1600230 440000980

Bromodichloromethane 75-27-4 3400340 Not Detected U2000

Bromoform 75-25-2 5300730 Not Detected U3200

Carbon Disulfide 75-15-0 6400960 Not Detected U3200

Carbon Tetrachloride 56-23-5 3200760 Not Detected U1900

Chloroethane 75-00-3 54001500 Not Detected U2700

Chloroform 67-66-3 2500430 Not Detected U1500

Chloromethane 74-87-3 4200880 Not Detected U2100

Cyclohexane 110-82-7 1800390 20000001000

Dibromochloromethane 124-48-1 4300900 Not Detected U2600

Ethanol 64-17-5 3800840 100001900
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Dilution Factor:
Instrument/Filename:

4/24/19 07:46 PM

102
msd14.i / 14042416

EPA METHOD TO-15 GC/MS

1904325A-08A
4/11/19 11:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7400NA Not DetectedD

Ethyl Benzene 100-41-4 2200440 1900001300

Freon 11 75-69-4 2900420 Not Detected U1700

Freon 113 76-13-1 3900700 Not Detected U2300

Freon 12 75-71-8 2500560 Not Detected U1500

Heptane 142-82-5 2100710 42000001200

Hexane 110-54-3 1800440 12000001100

m,p-Xylene 108-38-3 2200420 4400001300

Methylene Chloride 75-09-2 71001100 Not Detected U3500

Naphthalene 91-20-3 11000820 Not Detected U5300

o-Xylene 95-47-6 2200600 1000001300

Propylene 115-07-1 3500600 330001800

Styrene 100-42-5 2200410 Not Detected U1300

Tetrachloroethene 127-18-4 34001200 Not Detected U2100

Tetrahydrofuran 109-99-9 1500530 Not Detected U900

Toluene 108-88-3 1900340 30000001200

Total Xylene 1330-20-7 22009500 540000D

Trichloroethene 79-01-6 2700810 Not Detected U1600

Vinyl Chloride 75-01-4 1300450 Not Detected U780

U = The analyte was not detected above the MDL.
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

4/24/19 07:46 PM

102
msd14.i / 14042416

EPA METHOD TO-15 GC/MS

1904325A-08A
4/11/19 11:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 121

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904325A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 205.6 Not Detected U12

1,2,4-Trichlorobenzene 120-82-1 15060 Not Detected U74

1,2,4-Trimethylbenzene 95-63-6 244.7 Not Detected U15

1,2-Dibromoethane (EDB) 106-93-4 386.8 Not Detected U23

1,2-Dichlorobenzene 95-50-1 307.3 Not Detected U18

1,3,5-Trimethylbenzene 108-67-8 244.1 Not Detected U15

1,3-Butadiene 106-99-0 113.5 Not Detected U6.6

1,4-Dioxane 123-91-1 7220 Not Detected U36

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U29

2-Hexanone 591-78-6 8231 Not Detected U41

2-Propanol 67-63-0 496.3 Not Detected U24

4-Methyl-2-pentanone 108-10-1 2010 Not Detected U12

Acetone 67-64-1 486.9 Not Detected U24

Benzene 71-43-2 162.2 Not Detected U9.6

Bromodichloromethane 75-27-4 343.4 Not Detected U20

Bromoform 75-25-2 527.1 Not Detected U31

Carbon Disulfide 75-15-0 629.5 Not Detected U31

Carbon Tetrachloride 56-23-5 317.5 Not Detected U19

Chloroethane 75-00-3 5315 Not Detected U26

Chloroform 67-66-3 244.2 Not Detected U15

Chloromethane 74-87-3 418.7 Not Detected U21

Cyclohexane 110-82-7 173.8 Not Detected U10

Dibromochloromethane 124-48-1 428.8 Not Detected U26

Ethanol 64-17-5 388.2 Not Detected U19
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904325A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 224.3 Not Detected U13

Freon 11 75-69-4 284.2 Not Detected U17

Freon 113 76-13-1 386.8 Not Detected U23

Freon 12 75-71-8 255.5 Not Detected U15

Heptane 142-82-5 206.9 Not Detected U12

Hexane 110-54-3 184.3 Not Detected U10

m,p-Xylene 108-38-3 224.1 Not Detected U13

Methylene Chloride 75-09-2 6911 Not Detected U35

Naphthalene 91-20-3 1008.1 Not Detected U52

o-Xylene 95-47-6 225.9 Not Detected U13

Propylene 115-07-1 345.9 Not Detected U17

Styrene 100-42-5 214.0 Not Detected U13

Tetrachloroethene 127-18-4 3412 Not Detected U20

Tetrahydrofuran 109-99-9 155.2 Not Detected U8.8

Toluene 108-88-3 193.4 Not Detected U11

Total Xylene 1330-20-7 2293 Not DetectedD

Trichloroethene 79-01-6 278.0 Not Detected U16

Vinyl Chloride 75-01-4 134.4 Not Detected U7.7

U = The analyte was not detected above the MDL.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 98
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Dilution Factor:
Instrument/Filename:

4/24/19 12:28 PM

1.00
msd14.i / 14042406a

EPA METHOD TO-15 GC/MS

1904325A-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/25/19 11:27 AM

1.00
msd14.i / 14042507a

EPA METHOD TO-15 GC/MS

1904325A-09B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Toluene 108-88-3 193.4 5.7 J11

J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94

4-Bromofluorobenzene 460-00-4 83-115 97

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904325A-10A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 106

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 99

1,2-Dichlorobenzene 95-50-1 97

1,3,5-Trimethylbenzene 108-67-8 103

1,3-Butadiene 106-99-0 102

1,4-Dioxane 123-91-1 102

2-Butanone (Methyl Ethyl Ketone) 78-93-3 100

2-Hexanone 591-78-6 102

2-Propanol 67-63-0 101

4-Methyl-2-pentanone 108-10-1 105

Acetone 67-64-1 102

Benzene 71-43-2 95

Bromodichloromethane 75-27-4 96

Bromoform 75-25-2 99

Carbon Disulfide 75-15-0 100

Carbon Tetrachloride 56-23-5 101

Chloroethane 75-00-3 110

Chloroform 67-66-3 98

Chloromethane 74-87-3 103

Cyclohexane 110-82-7 102

Dibromochloromethane 124-48-1 99

Ethanol 64-17-5 106
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904325A-10A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 110

Ethyl Benzene 100-41-4 97

Freon 11 75-69-4 103

Freon 113 76-13-1 101

Freon 12 75-71-8 102

Heptane 142-82-5 94

Hexane 110-54-3 102

m,p-Xylene 108-38-3 96

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 125

o-Xylene 95-47-6 97

Propylene 115-07-1 94

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 96

Tetrahydrofuran 109-99-9 102

Toluene 108-88-3 95

Total Xylene 1330-20-7 96

Trichloroethene 79-01-6 96

Vinyl Chloride 75-01-4 103

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 97
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Dilution Factor:
Instrument/Filename:

4/24/19 09:21 AM

1.00
msd14.i / 14042402a

EPA METHOD TO-15 GC/MS

1904325A-10A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/25/19 07:38 AM

1.00
msd14.i / 14042502a

EPA METHOD TO-15 GC/MS

1904325A-10B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 98

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 93

4-Bromofluorobenzene 460-00-4 83-115 104

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904325A-10C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 95

1,2,4-Trimethylbenzene 95-63-6 98

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 99

1,3,5-Trimethylbenzene 108-67-8 106

1,3-Butadiene 106-99-0 98

1,4-Dioxane 123-91-1 106

2-Butanone (Methyl Ethyl Ketone) 78-93-3 111

2-Hexanone 591-78-6 105

2-Propanol 67-63-0 102

4-Methyl-2-pentanone 108-10-1 110

Acetone 67-64-1 117

Benzene 71-43-2 100

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 103

Carbon Tetrachloride 56-23-5 94

Chloroethane 75-00-3 110

Chloroform 67-66-3 99

Chloromethane 74-87-3 100

Cyclohexane 110-82-7 112

Dibromochloromethane 124-48-1 96

Ethanol 64-17-5 111
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904325A-10C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 99

Freon 11 75-69-4 99

Freon 113 76-13-1 104

Freon 12 75-71-8 99

Heptane 142-82-5 105

Hexane 110-54-3 110

m,p-Xylene 108-38-3 102

Methylene Chloride 75-09-2 98

Naphthalene 91-20-3 107

o-Xylene 95-47-6 99

Propylene 115-07-1 97

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 98

Tetrahydrofuran 109-99-9 100

Toluene 108-88-3 104

Total Xylene 1330-20-7 100

Trichloroethene 79-01-6 96

Vinyl Chloride 75-01-4 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 93
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Dilution Factor:
Instrument/Filename:

4/24/19 11:51 PM

1.00
msd14.i / 14042423

EPA METHOD TO-15 GC/MS

1904325A-10C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

4/25/19 03:02 PM

1.00
msd14.i / 14042510a

EPA METHOD TO-15 GC/MS

1904325A-10D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 95

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904325A-11A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 107

1,2,4-Trichlorobenzene 120-82-1 132

1,2,4-Trimethylbenzene 95-63-6 103

1,2-Dibromoethane (EDB) 106-93-4 104

1,2-Dichlorobenzene 95-50-1 109

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 106

1,4-Dioxane 123-91-1 116

2-Butanone (Methyl Ethyl Ketone) 78-93-3 106

2-Hexanone 591-78-6 126

2-Propanol 67-63-0 110

4-Methyl-2-pentanone 108-10-1 109

Acetone 67-64-1 109

Benzene 71-43-2 101

Bromodichloromethane 75-27-4 104

Bromoform 75-25-2 105

Carbon Disulfide 75-15-0 90

Carbon Tetrachloride 56-23-5 106

Chloroethane 75-00-3 115

Chloroform 67-66-3 103

Chloromethane 74-87-3 104

Cyclohexane 110-82-7 107

Dibromochloromethane 124-48-1 103

Ethanol 64-17-5 118
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904325A-11A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 100

Freon 11 75-69-4 111

Freon 113 76-13-1 104

Freon 12 75-71-8 109

Heptane 142-82-5 102

Hexane 110-54-3 106

m,p-Xylene 108-38-3 99

Methylene Chloride 75-09-2 104

Naphthalene 91-20-3 114

o-Xylene 95-47-6 101

Propylene 115-07-1 95

Styrene 100-42-5 103

Tetrachloroethene 127-18-4 103

Tetrahydrofuran 109-99-9 104

Toluene 108-88-3 99

Total Xylene 1330-20-7 100

Trichloroethene 79-01-6 101

Vinyl Chloride 75-01-4 110

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 100
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Dilution Factor:
Instrument/Filename:

4/24/19 10:16 AM

1.00
msd14.i / 14042403a

EPA METHOD TO-15 GC/MS

1904325A-11A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904325A-11AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 103

1,2,4-Trichlorobenzene 120-82-1 121

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 104

1,2-Dichlorobenzene 95-50-1 108

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 102

1,4-Dioxane 123-91-1 118

2-Butanone (Methyl Ethyl Ketone) 78-93-3 109

2-Hexanone 591-78-6 124

2-Propanol 67-63-0 111

4-Methyl-2-pentanone 108-10-1 112

Acetone 67-64-1 107

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 103

Bromoform 75-25-2 106

Carbon Disulfide 75-15-0 92

Carbon Tetrachloride 56-23-5 102

Chloroethane 75-00-3 106

Chloroform 67-66-3 103

Chloromethane 74-87-3 105

Cyclohexane 110-82-7 104

Dibromochloromethane 124-48-1 104

Ethanol 64-17-5 124
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Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904325A-11AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 100

Freon 11 75-69-4 111

Freon 113 76-13-1 103

Freon 12 75-71-8 105

Heptane 142-82-5 100

Hexane 110-54-3 102

m,p-Xylene 108-38-3 100

Methylene Chloride 75-09-2 105

Naphthalene 91-20-3 105

o-Xylene 95-47-6 104

Propylene 115-07-1 98

Styrene 100-42-5 105

Tetrachloroethene 127-18-4 103

Tetrahydrofuran 109-99-9 103

Toluene 108-88-3 100

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 104

Vinyl Chloride 75-01-4 108

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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Dilution Factor:
Instrument/Filename:

4/24/19 10:54 AM

1.00
msd14.i / 14042404a

EPA METHOD TO-15 GC/MS

1904325A-11AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 100

Page  52 of 54

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/25/19 08:59 AM

1.00
msd14.i / 14042504a

EPA METHOD TO-15 GC/MS

1904325A-11B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 92

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

4/25/19 09:35 AM

1.00
msd14.i / 14042505a

EPA METHOD TO-15 GC/MS

1904325A-11BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Toluene 108-88-3 102

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 92

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 103
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4/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/12/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904325B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904325B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/12/2019

DATE COMPLETED: 04/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 102.2 Modified TO-3 9.2 "Hg 5.1 psi
02A KAFB-106V2 117.1 Modified TO-3 9.4 "Hg 4.8 psi
03A KAFB-106V2 117.1 DUP Modified TO-3 9.4 "Hg 5 psi
04A KAFB-106V2 159.9 Modified TO-3 10.6 "Hg 5 psi
04AA KAFB-106V2 159.9 Lab Duplicate Modified TO-3 10.6 "Hg 5 psi
05A KAFB-106V2 217.1 Modified TO-3 11.2 "Hg 5.1 psi
06A KAFB-106V2 252.2 Modified TO-3 9.8 "Hg 5.3 psi
07A KAFB-106V2 252.2 DUP Modified TO-3 9.6 "Hg 5.3 psi
08A KAFB-106V2 269.5 Modified TO-3 10.4 "Hg 4.9 psi
09A Lab Blank Modified TO-3 NA NA
10A LCS Modified TO-3 NA NA
10AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               04/24/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-3 

EA Engineering
Workorder# 1904325B

Eight  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  April  12, 
2019.  The  laboratory  performed  analysis  for  volatile  organic  compounds  in  air  via  modified  EPA 
Method  TO-3  using  gas  chromatography  with  flame  ionization  detection.   The  TPH  results  are 
calculated  using  the  response  of  Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH 
ppmv  result  to  ug/m3.   The  method  involves  concentrating  up  to  200  mL  of  sample.   The  concentrated 
aliquot  is  then  dry  purged  to  remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

The Chain of Custody (COC) information for samples KAFB-106V2 102.2, KAFB-106V2 117.1, 
KAFB-106V2 117.1 DUP, KAFB-106V2 159.9, KAFB-106V2 217.1, KAFB-106V2 252.2, 
KAFB-106V2 252.2 DUP and KAFB-106V2 269.5 did not match the entries on the sample tags with 
regard to sample identification. Therefore the information on the COC was used to process and report 
the samples.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 

Analytical Notes
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hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

TPH  (Gasoline  Range)  and  Fluorobenzene  (FID)  were  manually  integrated  in  sample  KAFB-106V2 
102.2.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

4/18/19 09:05 AM

3880
gcd.i / d041807

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-01A
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 400000230000 370000000320000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 112
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Dilution Factor:
Instrument/Filename:

4/18/19 09:54 AM

3860
gcd.i / d041808

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-02A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 390000220000 180000000320000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 100
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Dilution Factor:
Instrument/Filename:

4/18/19 10:44 AM

3900
gcd.i / d041809

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-03A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 400000230000 170000000320000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

4/18/19 11:35 AM

2760
gcd.i / d041810

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-04A
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 280000160000 43000000220000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 96
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Dilution Factor:
Instrument/Filename:

4/18/19 06:05 PM

2760
gcd.i / d041819

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-04AA
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 280000160000 46000000220000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 91
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Dilution Factor:
Instrument/Filename:

4/18/19 02:30 PM

2870
gcd.i / d041814

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-05A
4/11/19 10:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 290000170000 140000000230000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 111
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Dilution Factor:
Instrument/Filename:

4/18/19 03:58 PM

4040
gcd.i / d041816

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-06A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 410000240000 90000000330000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

4/18/19 04:41 PM

4000
gcd.i / d041817

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-07A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 410000230000 90000000330000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 101
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Dilution Factor:
Instrument/Filename:

4/18/19 05:24 PM

2720
gcd.i / d041818

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-08A
4/11/19 11:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 280000160000 94000000220000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

4/17/19 10:33 PM

1.00
gcd.i / d041805a

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 97
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Dilution Factor:
Instrument/Filename:

4/17/19 08:24 PM

1.00
gcd.i / d041802a

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-10A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 98

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 99
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Dilution Factor:
Instrument/Filename:

4/17/19 09:03 PM

1.00
gcd.i / d041803a

MODIFIED EPA METHOD TO-3 GC/PID/FID

1904325B-10AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 99

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 101
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8/1/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 4/12/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1904325CR1
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1904325CR1

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

04/12/2019

DATE COMPLETED: 04/25/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 08/01/2019

CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 102.2 Modified ASTM D-1945 9.2 "Hg 5.1 psi
01AA KAFB-106V2 102.2 Lab Duplicate Modified ASTM D-1945 9.2 "Hg 5.1 psi
02A KAFB-106V2 117.1 Modified ASTM D-1945 9.4 "Hg 4.8 psi
03A KAFB-106V2 117.1 DUP Modified ASTM D-1945 9.4 "Hg 5 psi
04A KAFB-106V2 159.9 Modified ASTM D-1945 10.6 "Hg 5 psi
05A KAFB-106V2 217.1 Modified ASTM D-1945 11.2 "Hg 5.1 psi
06A KAFB-106V2 252.2 Modified ASTM D-1945 9.8 "Hg 5.3 psi
07A KAFB-106V2 252.2 DUP Modified ASTM D-1945 9.6 "Hg 5.3 psi
08A KAFB-106V2 269.5 Modified ASTM D-1945 10.4 "Hg 4.9 psi
09A Lab Blank Modified ASTM D-1945 NA NA
09B Lab Blank Modified ASTM D-1945 NA NA
10A LCS Modified ASTM D-1945 NA NA
10AA LCSD Modified ASTM D-1945 NA NA
10B LCS Modified ASTM D-1945 NA NA
10BB LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               08/01/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 ASTM D1945

EA Engineering
Workorder# 1904325CR1

Eight  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  April  12, 
2019.  The  laboratory  performed  analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed 
gases  in  natural  gas  using  GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of 
sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  reported  Nitrogen  values  are  calculated  by  adding  all
the  sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

The Chain of Custody (COC) information for sample KAFB-106V2 117.1 did not match the 
information on the canister with regard to canister barcode. The sample labeled 2712 on the COC is 
labeled as 9267 on the canister. The client was notified of the discrepancy and the information on the 
canister was used to process and report the sample.

The Chain of Custody (COC) information for samples KAFB-106V2 102.2, KAFB-106V2 117.1, 
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KAFB-106V2 117.1 DUP, KAFB-106V2 159.9, KAFB-106V2 217.1, KAFB-106V2 252.2, 
KAFB-106V2 252.2 DUP and KAFB-106V2 269.5 did not match the entries on the sample tags with 
regard to sample identification. Therefore the information on the COC was used to process and report 
the samples.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Methane  was  manually  integrated  in  sample  KAFB-106V2  159.9.

Methane  and  Ethane  were  manually  integrated  in  samples  KAFB-106V2  102.2,  KAFB-106V2  102.2 
Lab  Duplicate,  KAFB-106V2  117.1,  KAFB-106V2  117.1  DUP,  KAFB-106V2  217.1,  KAFB-106V2
252.2,  KAFB-106V2  252.2  DUP  and  KAFB-106V2  269.5.

The  workorder  was  reissued  on  08/01/2019  to  report  Pentane  for  KAFB-106V2  159.9  as  required  by
the  project  specifications.

Analytical Notes

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

4/17/19 08:42 PM

1.94
gc10.i / 10041808

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-01A
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00190.000027 0.00950.00021

Carbon Dioxide 124-38-9 0.0190.0021 130.0093

Carbon Monoxide 630-08-0 0.0190.0026 Not Detected U0.0093

Ethane 74-84-0 0.00190.000048 0.00290.00021

Hydrogen 1333-74-0 0.0190.0029 Not Detected U0.012

Methane 74-82-8 0.000190.000052 0.0210.000097

Nitrogen 7727-37-9 0.190.13 840.13

Oxygen 7782-44-7 0.190.036 1.20.036

Pentane 109-66-0 0.00190.000048 0.210.00021

Propane 74-98-6 0.00190.000058 0.0015 J0.00021

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 100
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Dilution Factor:
Instrument/Filename:

4/17/19 09:13 PM

1.94
gc10.i / 10041809

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-01AA
4/11/19 08:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00190.000027 0.00970.00021

Carbon Dioxide 124-38-9 0.0190.0021 130.0093

Carbon Monoxide 630-08-0 0.0190.0026 Not Detected U0.0093

Ethane 74-84-0 0.00190.000048 0.00300.00021

Hydrogen 1333-74-0 0.0190.0029 Not Detected U0.012

Methane 74-82-8 0.000190.000052 0.0220.000097

Nitrogen 7727-37-9 0.190.13 830.13

Oxygen 7782-44-7 0.190.036 1.20.036

Pentane 109-66-0 0.00190.000048 0.230.00021

Propane 74-98-6 0.00190.000058 0.0015 J0.00021

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 120
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Dilution Factor:
Instrument/Filename:

4/17/19 10:12 PM

1.93
gc10.i / 10041811

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-02A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00190.000027 0.00930.00021

Carbon Dioxide 124-38-9 0.0190.0021 130.0093

Carbon Monoxide 630-08-0 0.0190.0026 Not Detected U0.0093

Ethane 74-84-0 0.00190.000048 0.00280.00021

Hydrogen 1333-74-0 0.0190.0029 Not Detected U0.012

Methane 74-82-8 0.000190.000052 0.0200.000096

Nitrogen 7727-37-9 0.190.13 840.13

Oxygen 7782-44-7 0.190.036 1.30.036

Pentane 109-66-0 0.00190.000048 0.210.00021

Propane 74-98-6 0.00190.000058 0.0014 J0.00021

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 100
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Dilution Factor:
Instrument/Filename:

4/17/19 10:42 PM

1.95
gc10.i / 10041812

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-03A
4/11/19 09:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000027 0.00910.00021

Carbon Dioxide 124-38-9 0.0200.0021 130.0094

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0094

Ethane 74-84-0 0.00200.000049 0.00280.00021

Hydrogen 1333-74-0 0.0200.0029 Not Detected U0.012

Methane 74-82-8 0.000200.000053 0.0200.000098

Nitrogen 7727-37-9 0.200.13 830.13

Oxygen 7782-44-7 0.200.036 1.20.036

Pentane 109-66-0 0.00200.000049 0.220.00021

Propane 74-98-6 0.00200.000058 0.0014 J0.00021

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 100
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Dilution Factor:
Instrument/Filename:

4/17/19 11:06 PM

2.07
gc10.i / 10041813R1

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-04A
4/11/19 09:33 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00350.00023

Carbon Dioxide 124-38-9 0.0210.0022 120.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00230.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.00880.00010

Nitrogen 7727-37-9 0.210.14 860.14

Oxygen 7782-44-7 0.210.038 1.60.038

Pentane 109-66-0 0.00210.000052 0.0850.00023

Propane 74-98-6 0.00210.000062 0.00096 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 40
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Dilution Factor:
Instrument/Filename:

4/17/19 11:32 PM

2.15
gc10.i / 10041814

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-05A
4/11/19 10:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.0018 J0.00024

Carbon Dioxide 124-38-9 0.0220.0023 120.010

Carbon Monoxide 630-08-0 0.0220.0028 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.0021 J0.00024

Hydrogen 1333-74-0 0.0220.0032 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.00500.00011

Nitrogen 7727-37-9 0.220.14 850.14

Oxygen 7782-44-7 0.220.040 1.40.040

Pentane 109-66-0 0.00220.000054 0.0630.00024

Propane 74-98-6 0.00220.000064 0.0014 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 80
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Dilution Factor:
Instrument/Filename:

4/18/19 10:08 AM

2.02
gc10.i / 10041818

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-06A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.0018 J0.00022

Carbon Dioxide 124-38-9 0.0200.0022 7.60.0097

Carbon Monoxide 630-08-0 0.0200.0027 Not Detected U0.0097

Ethane 74-84-0 0.00200.000050 0.00210.00022

Hydrogen 1333-74-0 0.0200.0030 Not Detected U0.012

Methane 74-82-8 0.000200.000054 0.00320.00010

Nitrogen 7727-37-9 0.200.14 840.14

Oxygen 7782-44-7 0.200.037 7.90.037

Pentane 109-66-0 0.00200.000050 0.0270.00022

Propane 74-98-6 0.00200.000061 0.0020 J0.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 42
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Dilution Factor:
Instrument/Filename:

4/18/19 11:52 AM

2.00
gc10.i / 10041821

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-07A
4/11/19 10:47 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.0018 J0.00022

Carbon Dioxide 124-38-9 0.0200.0022 7.50.0096

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0096

Ethane 74-84-0 0.00200.000050 0.00200.00022

Hydrogen 1333-74-0 0.0200.0030 Not Detected U0.012

Methane 74-82-8 0.000200.000054 0.00320.00010

Nitrogen 7727-37-9 0.200.14 840.14

Oxygen 7782-44-7 0.200.037 8.00.037

Pentane 109-66-0 0.00200.000050 0.0280.00022

Propane 74-98-6 0.00200.000060 0.0020 J0.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 44

Page  12 of 19



Dilution Factor:
Instrument/Filename:

4/18/19 01:06 PM

2.04
gc10.i / 10041823

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-08A
4/11/19 11:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.0017 J0.00022

Carbon Dioxide 124-38-9 0.0200.0022 6.80.0098

Carbon Monoxide 630-08-0 0.0200.0027 Not Detected U0.0098

Ethane 74-84-0 0.00200.000051 0.0017 J0.00022

Hydrogen 1333-74-0 0.0200.0031 Not Detected U0.013

Methane 74-82-8 0.000200.000055 0.00260.00010

Nitrogen 7727-37-9 0.200.14 830.14

Oxygen 7782-44-7 0.200.038 9.60.038

Pentane 109-66-0 0.00200.000051 0.0240.00022

Propane 74-98-6 0.00200.000061 0.0018 J0.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 42
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Dilution Factor:
Instrument/Filename:

4/17/19 07:49 PM

1.00
gc10.i / 10041807

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-09A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

4/17/19 07:25 PM

1.00
gc10.i / 10041806c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-09B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

4/17/19 04:38 PM

1.00
gc10.i / 10041802a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-10A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 99

Carbon Dioxide 124-38-9 99

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 100

Methane 74-82-8 101

Nitrogen 7727-37-9 91

Oxygen 7782-44-7 105

Pentane 109-66-0 101

Propane 74-98-6 101
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/17/19 05:55 PM

1.00
gc10.i / 10041803a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-10AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 101

Methane 74-82-8 102

Nitrogen 7727-37-9 91

Oxygen 7782-44-7 104

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/17/19 06:54 PM

1.00
gc10.i / 10041805c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-10B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

4/18/19 02:05 PM

1.00
gc10.i / 10041824c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1904325CR1-10BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102
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* % Recovery is calculated using unrounded analytical results.



5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905302A
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905302A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-15 12.2 "Hg 5.1 psi
01AA KAFB-106V1 102.1 Lab Duplicate Modified TO-15 12.2 "Hg 5.1 psi
02A KAFB-106V1 112.6 Modified TO-15 10.4 "Hg 4.9 psi
03A KAFB-106V1 159.6 Modified TO-15 11.2 "Hg 4.9 psi
04A KAFB-106V1 159.6 DUP Modified TO-15 11.4 "Hg 5 psi
05A KAFB-106V1 217.1 Modified TO-15 11 "Hg 5 psi
05B KAFB-106V1 217.1 Modified TO-15 11 "Hg 5 psi
06A KAFB-106V1 252.1 Modified TO-15 12.4 "Hg 4.9 psi
06B KAFB-106V1 252.1 Modified TO-15 12.4 "Hg 4.9 psi
07A KAFB-106V1 262.6 Modified TO-15 11.6 "Hg 4.9 psi
07B KAFB-106V1 262.6 Modified TO-15 11.6 "Hg 4.9 psi
08A KAFB-106V2 102.2 Modified TO-15 11.4 "Hg 4.9 psi
08B KAFB-106V2 102.2 Modified TO-15 11.4 "Hg 4.9 psi
09A KAFB-106V2 117.1 Modified TO-15 13.3 "Hg 5 psi
09B KAFB-106V2 117.1 Modified TO-15 13.3 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified TO-15 11.2 "Hg 5 psi
10B KAFB-106V2 117.1 DUP Modified TO-15 11.2 "Hg 5 psi
11A KAFB-106V2 159.9 Modified TO-15 11.4 "Hg 4.9 psi
11AA KAFB-106V2 159.9 Lab Duplicate Modified TO-15 11.4 "Hg 4.9 psi
12A KAFB-106V2 217.1 Modified TO-15 10.8 "Hg 4.9 psi
12B KAFB-106V2 217.1 Modified TO-15 10.8 "Hg 4.9 psi
13A Lab Blank Modified TO-15 NA NA
13B Lab Blank Modified TO-15 NA NA

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905302A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

14A CCV Modified TO-15 NA NA
14B CCV Modified TO-15 NA NA
14C CCV Modified TO-15 NA NA
14D CCV Modified TO-15 NA NA
15A LCS Modified TO-15 NA NA
15AA LCSD Modified TO-15 NA NA
15B LCS Modified TO-15 NA NA
15BB LCSD Modified TO-15 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/30/19

Page  3 of 84

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-15 LL/SIM

EA Engineering
Workorder# 1905302A

Twelve  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  May  15, 
2019.  The  laboratory  performed  analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  Full 
Scan  and  SIM  acquisition  modes.  The  method  involves  concentrating  up  to  1.0  liter  of  air.  The 
concentrated  aliquot  is  then  flash  vaporized  and  swept  through  a  water  management  system  to  remove 
water  vapor.  Following  dehumidification,  the  sample  passes  directly  into  the  GC/MS  for  analysis.  

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,
logic  driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail 
of  relevant  project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

Method  modification  taken  to  run  these  samples  is  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-15 LL/SIM

Blank and standards Zero air UHP Nitrogren provides a higher purity gas matrix than 
zero air

Receiving Notes

There were no receiving discrepancies.

Samples  were  analyzed  in  two  analytical  batches  on  instrument  MSD-14  on  5/23/19  and  5/24/19.   The 
initial  continuing  calibration  verification  (CCV)  for  the  batch  is  reported  as  lab  fractions  14A  and  14C 
and  the  ending  CCV  is  reported  as  lab  fractions  14B  and  14D.

As  per  client  project  requirements,  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  Concentrations 
that  are  below  the  level  at  which  the  canister  was  certified  may  be  false  positives.

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

The  reported  CCV  for  each  daily  batch  may  be  derived  from  more  than  one  analytical  file  due  to  the 
client's  request  for  non-standard  compounds.   Non-standard  compounds  may  have  different
acceptance  criteria  than  the  standard  TO-14A/TO-15  compound  list  as  per  contract  or  verbal
agreement.

Total  Xylenes  concentration  is  calculated  by  summing  the  individual  concentrations  of  m,p-Xylene 
and  O-Xylene.

A  Limit  of  Detection  (LOD)  study  and  Method  Detection  Limit  (MDL)  study  are  not  maintained  for 

Analytical Notes
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Total  Xylenes  and  non-standard  compounds.

All  samples  were  transferred  from  SIM/Low  Level  analysis  to  full  scan  TO-15  due  to  high  levels  of 
target  compounds.

Dilution  was  performed  on  all  samples  due  to  the  presence  of  high  level  target  species.  

High  concentrations  of  VOCs  in  samples  KAFB-106V1  217.1,  KAFB-106V1  252.1,  KAFB-106V1 
262.6,  KAFB-106V2  102.2,  KAFB-106V2  117.1,  KAFB-106V2  117.1  DUP  and  KAFB-106V2  217.1 
required  an  off-line  dilution  using  a  Tedlar  bag.   Toluene  is  a  common  contaminant  in  Tedlar  bags, 
and  a  CN-flag  was  applied  to  Toluene  concentrations  to  indicate  a  high  bias.   

Acetone,  Hexane,  2-Butanone  and  Cyclohexane  exceeded  the  instrument's  calibration  range  for 
samples  KAFB-106V1  102.1  and  KAFB-106V1  102.1  Lab  Duplicate  and  were  flagged  accordingly.

Hexane  exceeded  the  instrument's  calibration  range  for  sample  KAFB-106V1  112.6  and  was  flagged 
accordingly.

Acetone,  Hexane  and  Cyclohexane  exceeded  the  instrument's  calibration  range  for  sample 
KAFB-106V1  159.6  and  was  flagged  accordingly.

Acetone,  Hexane,  Cyclohexane  and  Heptane  exceeded  the  instrument's  calibration  range  for  sample
KAFB-106V1  159.6  DUP  and  was  flagged  accordingly.

The  Continuing  Calibration  Verification  (CCV)  analyzed  on  5/23/19  and  5/24/19  did  not  meet  project 
requirement  control  limits  of  70-130%  recovery  (R)  for  Naphthalene.  

Eight  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicates  as  follows:  
        B  -  Compound  present  in  laboratory  blank  greater  than  reporting  limit  (background  subtraction
not  performed).
        J  -   Estimated  value.
        S  -  Saturated  peak.
        Q  -  Exceeds  quality  control  limits.
        U  -  Compound  analyzed  for  but  not  detected  above  the  reporting  limit,  LOD,  or  MDL  value.   See 
data  page  for  project  specific  U-flag  definition.
        UJ-  Non-detected  compound  associated  with  low  bias  in  the  CCV
        N  -  The  identification  is  based  on  presumptive  evidence.
        CN  -  See  case  narrative  explanation

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

5/23/19 07:09 PM

114
msd14.i / 14052323

EPA METHOD TO-15 GC/MS

1905302A-01A
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2300640 Not Detected U1400

1,2,4-Trichlorobenzene 120-82-1 170006800 Not Detected U8500

1,2,4-Trimethylbenzene 95-63-6 2800530 1700001700

1,2-Dibromoethane (EDB) 106-93-4 4400770 3500 J2600

1,2-Dichlorobenzene 95-50-1 3400830 Not Detected U2000

1,3,5-Trimethylbenzene 108-67-8 2800460 480001700

1,3-Butadiene 106-99-0 1300400 Not Detected U760

1,4-Dioxane 123-91-1 82002200 Not Detected U4100

2-Butanone (Methyl Ethyl Ketone) 78-93-3 67001600 770000 J3400

2-Hexanone 591-78-6 93003500 4800 J4700

2-Propanol 67-63-0 5600710 3300002800

4-Methyl-2-pentanone 108-10-1 23001100 76001400

Acetone 67-64-1 5400790 5000000 J2700

Benzene 71-43-2 1800250 23000001100

Bromodichloromethane 75-27-4 3800380 Not Detected U2300

Bromoform 75-25-2 5900810 Not Detected U3500

Carbon Disulfide 75-15-0 71001100 Not Detected U3600

Carbon Tetrachloride 56-23-5 3600850 Not Detected U2200

Chloroethane 75-00-3 60001700 Not Detected U3000

Chloroform 67-66-3 2800480 Not Detected U1700

Chloromethane 74-87-3 4700990 Not Detected U2400

Cyclohexane 110-82-7 2000440 5400000 J1200

Dibromochloromethane 124-48-1 48001000 Not Detected U2900

Ethanol 64-17-5 4300940 1600002100
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Dilution Factor:
Instrument/Filename:

5/23/19 07:09 PM

114
msd14.i / 14052323

EPA METHOD TO-15 GC/MS

1905302A-01A
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 8200NA Not DetectedD

Ethyl Benzene 100-41-4 2500490 2800001500

Freon 11 75-69-4 3200470 Not Detected U1900

Freon 113 76-13-1 4400780 Not Detected U2600

Freon 12 75-71-8 2800620 Not Detected U1700

Heptane 142-82-5 2300790 30000001400

Hexane 110-54-3 2000490 8800000 J1200

m,p-Xylene 108-38-3 2500460 4500001500

Methylene Chloride 75-09-2 79001200 Not Detected U4000

Naphthalene 91-20-3 12000920 1600 JUJ6000

o-Xylene 95-47-6 2500670 1600001500

Propylene 115-07-1 3900670 350002000

Styrene 100-42-5 2400460 Not Detected U1400

Tetrachloroethene 127-18-4 39001400 Not Detected U2300

Tetrahydrofuran 109-99-9 1700600 Not Detected U1000

Toluene 108-88-3 2100390 21000001300

Total Xylene 1330-20-7 2500NA 610000D

Trichloroethene 79-01-6 3100910 Not Detected U1800

Vinyl Chloride 75-01-4 1400500 Not Detected U870

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/23/19 07:09 PM

114
msd14.i / 14052323

EPA METHOD TO-15 GC/MS

1905302A-01A
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 126

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/23/19 07:33 PM

114
msd14.i / 14052324

EPA METHOD TO-15 GC/MS

1905302A-01AA
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2300640 Not Detected U1400

1,2,4-Trichlorobenzene 120-82-1 170006800 Not Detected U8500

1,2,4-Trimethylbenzene 95-63-6 2800530 1400001700

1,2-Dibromoethane (EDB) 106-93-4 4400770 3200 J2600

1,2-Dichlorobenzene 95-50-1 3400830 Not Detected U2000

1,3,5-Trimethylbenzene 108-67-8 2800460 400001700

1,3-Butadiene 106-99-0 1300400 Not Detected U760

1,4-Dioxane 123-91-1 82002200 Not Detected U4100

2-Butanone (Methyl Ethyl Ketone) 78-93-3 67001600 740000 J3400

2-Hexanone 591-78-6 93003500 4200 J4700

2-Propanol 67-63-0 5600710 3100002800

4-Methyl-2-pentanone 108-10-1 23001100 64001400

Acetone 67-64-1 5400790 4800000 J2700

Benzene 71-43-2 1800250 22000001100

Bromodichloromethane 75-27-4 3800380 Not Detected U2300

Bromoform 75-25-2 5900810 Not Detected U3500

Carbon Disulfide 75-15-0 71001100 Not Detected U3600

Carbon Tetrachloride 56-23-5 3600850 Not Detected U2200

Chloroethane 75-00-3 60001700 Not Detected U3000

Chloroform 67-66-3 2800480 Not Detected U1700

Chloromethane 74-87-3 4700990 Not Detected U2400

Cyclohexane 110-82-7 2000440 5000000 J1200

Dibromochloromethane 124-48-1 48001000 Not Detected U2900

Ethanol 64-17-5 4300940 1500002100
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Dilution Factor:
Instrument/Filename:

5/23/19 07:33 PM

114
msd14.i / 14052324

EPA METHOD TO-15 GC/MS

1905302A-01AA
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 8200NA Not DetectedD

Ethyl Benzene 100-41-4 2500490 2400001500

Freon 11 75-69-4 3200470 Not Detected U1900

Freon 113 76-13-1 4400780 Not Detected U2600

Freon 12 75-71-8 2800620 Not Detected U1700

Heptane 142-82-5 2300790 28000001400

Hexane 110-54-3 2000490 8200000 J1200

m,p-Xylene 108-38-3 2500460 3800001500

Methylene Chloride 75-09-2 79001200 Not Detected U4000

Naphthalene 91-20-3 12000920 1900 JUJ6000

o-Xylene 95-47-6 2500670 1300001500

Propylene 115-07-1 3900670 360002000

Styrene 100-42-5 2400460 Not Detected U1400

Tetrachloroethene 127-18-4 39001400 Not Detected U2300

Tetrahydrofuran 109-99-9 1700600 Not Detected U1000

Toluene 108-88-3 2100390 19000001300

Total Xylene 1330-20-7 2500NA 510000D

Trichloroethene 79-01-6 3100910 Not Detected U1800

Vinyl Chloride 75-01-4 1400500 Not Detected U870

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/23/19 07:33 PM

114
msd14.i / 14052324

EPA METHOD TO-15 GC/MS

1905302A-01AA
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 122

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/23/19 07:57 PM

102
msd14.i / 14052325

EPA METHOD TO-15 GC/MS

1905302A-02A
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100570 Not Detected U1200

1,2,4-Trichlorobenzene 120-82-1 150006100 Not Detected U7600

1,2,4-Trimethylbenzene 95-63-6 2500480 940001500

1,2-Dibromoethane (EDB) 106-93-4 3900690 2800 J2400

1,2-Dichlorobenzene 95-50-1 3100740 Not Detected U1800

1,3,5-Trimethylbenzene 108-67-8 2500420 270001500

1,3-Butadiene 106-99-0 1100350 Not Detected U680

1,4-Dioxane 123-91-1 74002000 Not Detected U3700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 60001400 2700003000

2-Hexanone 591-78-6 84003100 Not Detected U4200

2-Propanol 67-63-0 5000640 1000002500

4-Methyl-2-pentanone 108-10-1 21001000 57001200

Acetone 67-64-1 4800710 22000002400

Benzene 71-43-2 1600230 1400000980

Bromodichloromethane 75-27-4 3400340 Not Detected U2000

Bromoform 75-25-2 5300730 Not Detected U3200

Carbon Disulfide 75-15-0 6400960 Not Detected U3200

Carbon Tetrachloride 56-23-5 3200760 Not Detected U1900

Chloroethane 75-00-3 54001500 Not Detected U2700

Chloroform 67-66-3 2500430 Not Detected U1500

Chloromethane 74-87-3 4200880 Not Detected U2100

Cyclohexane 110-82-7 1800390 33000001000

Dibromochloromethane 124-48-1 4300900 Not Detected U2600

Ethanol 64-17-5 3800840 800001900
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Dilution Factor:
Instrument/Filename:

5/23/19 07:57 PM

102
msd14.i / 14052325

EPA METHOD TO-15 GC/MS

1905302A-02A
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7400NA Not DetectedD

Ethyl Benzene 100-41-4 2200440 2000001300

Freon 11 75-69-4 2900420 Not Detected U1700

Freon 113 76-13-1 3900700 Not Detected U2300

Freon 12 75-71-8 2500560 Not Detected U1500

Heptane 142-82-5 2100710 22000001200

Hexane 110-54-3 1800440 5300000 J1100

m,p-Xylene 108-38-3 2200420 3100001300

Methylene Chloride 75-09-2 71001100 Not Detected U3500

Naphthalene 91-20-3 11000820 3100 JUJ5300

o-Xylene 95-47-6 2200600 1000001300

Propylene 115-07-1 3500600 290001800

Styrene 100-42-5 2200410 Not Detected U1300

Tetrachloroethene 127-18-4 34001200 Not Detected U2100

Tetrahydrofuran 109-99-9 1500530 Not Detected U900

Toluene 108-88-3 1900340 15000001200

Total Xylene 1330-20-7 2200NA 420000D

Trichloroethene 79-01-6 2700810 Not Detected U1600

Vinyl Chloride 75-01-4 1300450 Not Detected U780

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/23/19 07:57 PM

102
msd14.i / 14052325

EPA METHOD TO-15 GC/MS

1905302A-02A
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 117

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

5/23/19 08:21 PM

106
msd14.i / 14052326

EPA METHOD TO-15 GC/MS

1905302A-03A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100600 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006400 Not Detected U7900

1,2,4-Trimethylbenzene 95-63-6 2600500 1800001600

1,2-Dibromoethane (EDB) 106-93-4 4100720 2600 J2400

1,2-Dichlorobenzene 95-50-1 3200770 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600430 530001600

1,3-Butadiene 106-99-0 1200370 Not Detected U700

1,4-Dioxane 123-91-1 76002100 Not Detected U3800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 1500003100

2-Hexanone 591-78-6 87003200 5700 J4300

2-Propanol 67-63-0 5200660 4000002600

4-Methyl-2-pentanone 108-10-1 22001000 64001300

Acetone 67-64-1 5000740 2900000 J2500

Benzene 71-43-2 1700240 16000001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2100

Bromoform 75-25-2 5500760 Not Detected U3300

Carbon Disulfide 75-15-0 66001000 Not Detected U3300

Carbon Tetrachloride 56-23-5 3300790 Not Detected U2000

Chloroethane 75-00-3 56001600 Not Detected U2800

Chloroform 67-66-3 2600440 Not Detected U1600

Chloromethane 74-87-3 4400920 Not Detected U2200

Cyclohexane 110-82-7 1800400 4400000 J1100

Dibromochloromethane 124-48-1 4500930 Not Detected U2700

Ethanol 64-17-5 4000870 930002000
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Dilution Factor:
Instrument/Filename:

5/23/19 08:21 PM

106
msd14.i / 14052326

EPA METHOD TO-15 GC/MS

1905302A-03A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not DetectedD

Ethyl Benzene 100-41-4 2300460 3900001400

Freon 11 75-69-4 3000440 Not Detected U1800

Freon 113 76-13-1 4100720 Not Detected U2400

Freon 12 75-71-8 2600580 Not Detected U1600

Heptane 142-82-5 2200730 43000001300

Hexane 110-54-3 1900460 5900000 J1100

m,p-Xylene 108-38-3 2300430 8800001400

Methylene Chloride 75-09-2 74001100 Not Detected U3700

Naphthalene 91-20-3 11000860 Not Detected UJ5600

o-Xylene 95-47-6 2300620 2800001400

Propylene 115-07-1 3600620 290001800

Styrene 100-42-5 2200430 Not Detected U1400

Tetrachloroethene 127-18-4 36001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600550 Not Detected U940

Toluene 108-88-3 2000360 28000001200

Total Xylene 1330-20-7 2300NA 1200000D

Trichloroethene 79-01-6 2800840 Not Detected U1700

Vinyl Chloride 75-01-4 1400470 Not Detected U810

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/23/19 08:21 PM

106
msd14.i / 14052326

EPA METHOD TO-15 GC/MS

1905302A-03A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 124

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 106
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Dilution Factor:
Instrument/Filename:

5/23/19 08:45 PM

108
msd14.i / 14052327

EPA METHOD TO-15 GC/MS

1905302A-04A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200610 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006500 Not Detected U8000

1,2,4-Trimethylbenzene 95-63-6 2600500 2000001600

1,2-Dibromoethane (EDB) 106-93-4 4100730 2700 J2500

1,2-Dichlorobenzene 95-50-1 3200780 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600440 600001600

1,3-Butadiene 106-99-0 1200380 Not Detected U720

1,4-Dioxane 123-91-1 78002100 Not Detected U3900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001500 1600003200

2-Hexanone 591-78-6 88003300 7300 J4400

2-Propanol 67-63-0 5300680 4200002600

4-Methyl-2-pentanone 108-10-1 22001100 56001300

Acetone 67-64-1 5100750 3000000 J2600

Benzene 71-43-2 1700240 17000001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2200

Bromoform 75-25-2 5600770 Not Detected U3300

Carbon Disulfide 75-15-0 67001000 Not Detected U3400

Carbon Tetrachloride 56-23-5 3400810 Not Detected U2000

Chloroethane 75-00-3 57001600 Not Detected U2800

Chloroform 67-66-3 2600450 Not Detected U1600

Chloromethane 74-87-3 4500940 Not Detected U2200

Cyclohexane 110-82-7 1800410 4600000 J1100

Dibromochloromethane 124-48-1 4600950 Not Detected U2800

Ethanol 64-17-5 4100890 980002000
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Dilution Factor:
Instrument/Filename:

5/23/19 08:45 PM

108
msd14.i / 14052327

EPA METHOD TO-15 GC/MS

1905302A-04A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7800NA Not DetectedD

Ethyl Benzene 100-41-4 2300470 4300001400

Freon 11 75-69-4 3000450 Not Detected U1800

Freon 113 76-13-1 4100740 Not Detected U2500

Freon 12 75-71-8 2700590 Not Detected U1600

Heptane 142-82-5 2200750 4700000 J1300

Hexane 110-54-3 1900470 6300000 J1100

m,p-Xylene 108-38-3 2300440 9600001400

Methylene Chloride 75-09-2 75001200 Not Detected U3800

Naphthalene 91-20-3 11000870 Not Detected UJ5700

o-Xylene 95-47-6 2300630 3200001400

Propylene 115-07-1 3700640 310001800

Styrene 100-42-5 2300440 Not Detected U1400

Tetrachloroethene 127-18-4 37001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600560 Not Detected U960

Toluene 108-88-3 2000370 31000001200

Total Xylene 1330-20-7 2300NA 1200000D

Trichloroethene 79-01-6 2900860 Not Detected U1700

Vinyl Chloride 75-01-4 1400480 Not Detected U830

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/23/19 08:45 PM

108
msd14.i / 14052327

EPA METHOD TO-15 GC/MS

1905302A-04A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 126

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

5/24/19 07:05 AM

212
msd14.i / 14052335

EPA METHOD TO-15 GC/MS

1905302A-05A
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 43001200 Not Detected U2600

1,2,4-Trichlorobenzene 120-82-1 3100013000 Not Detected U16000

1,2,4-Trimethylbenzene 95-63-6 5200990 770003100

1,2-Dibromoethane (EDB) 106-93-4 81001400 3000 J4900

1,2-Dichlorobenzene 95-50-1 64001500 Not Detected U3800

1,3,5-Trimethylbenzene 108-67-8 5200860 330003100

1,3-Butadiene 106-99-0 2300740 Not Detected U1400

1,4-Dioxane 123-91-1 150004200 Not Detected U7600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 120003000 4000006200

2-Hexanone 591-78-6 170006500 9500 J8700

2-Propanol 67-63-0 100001300 410005200

4-Methyl-2-pentanone 108-10-1 43002100 98002600

Acetone 67-64-1 100001500 50000005000

Benzene 71-43-2 3400470 16000002000

Bromodichloromethane 75-27-4 7100710 Not Detected U4300

Bromoform 75-25-2 110001500 Not Detected U6600

Carbon Disulfide 75-15-0 130002000 Not Detected U6600

Carbon Tetrachloride 56-23-5 67001600 Not Detected U4000

Chloroethane 75-00-3 110003200 Not Detected U5600

Chloroform 67-66-3 5200890 Not Detected U3100

Chloromethane 74-87-3 88001800 Not Detected U4400

Cyclohexane 110-82-7 3600810 50000002200

Dibromochloromethane 124-48-1 90001900 Not Detected U5400

Ethanol 64-17-5 80001700 Not Detected U4000
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Dilution Factor:
Instrument/Filename:

5/24/19 07:05 AM

212
msd14.i / 14052335

EPA METHOD TO-15 GC/MS

1905302A-05A
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 15000NA Not DetectedD

Ethyl Benzene 100-41-4 4600920 3600002800

Freon 11 75-69-4 6000880 Not Detected U3600

Freon 113 76-13-1 81001400 Not Detected U4900

Freon 12 75-71-8 52001200 Not Detected U3100

Heptane 142-82-5 43001500 56000002600

Hexane 110-54-3 3700920 64000002200

m,p-Xylene 108-38-3 4600860 11000002800

Methylene Chloride 75-09-2 150002300 Not Detected U7400

o-Xylene 95-47-6 46001200 3200002800

Propylene 115-07-1 73001200 570003600

Styrene 100-42-5 4500860 Not Detected U2700

Tetrachloroethene 127-18-4 72002500 Not Detected U4300

Tetrahydrofuran 109-99-9 31001100 Not Detected U1900

Toluene 108-88-3 4000720 3400000 CN2400

Total Xylene 1330-20-7 4600NA 1400000D

Trichloroethene 79-01-6 57001700 Not Detected U3400

Vinyl Chloride 75-01-4 2700940 Not Detected U1600

U = The analyte was not detected above the MDL.
CN =See Case Narrative explanation
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 07:05 AM

212
msd14.i / 14052335

EPA METHOD TO-15 GC/MS

1905302A-05A
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 114

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

5/23/19 09:09 PM

106
msd14.i / 14052328

EPA METHOD TO-15 GC/MS

1905302A-05B
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 11000860 Not Detected UJ5600

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 136

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 107
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Dilution Factor:
Instrument/Filename:

5/24/19 07:30 AM

228
msd14.i / 14052336

EPA METHOD TO-15 GC/MS

1905302A-06A
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 46001300 Not Detected U2800

1,2,4-Trichlorobenzene 120-82-1 3400014000 Not Detected U17000

1,2,4-Trimethylbenzene 95-63-6 56001100 580003400

1,2-Dibromoethane (EDB) 106-93-4 88001500 120005200

1,2-Dichlorobenzene 95-50-1 68001600 Not Detected U4100

1,3,5-Trimethylbenzene 108-67-8 5600930 260003400

1,3-Butadiene 106-99-0 2500790 Not Detected U1500

1,4-Dioxane 123-91-1 160004500 Not Detected U8200

2-Butanone (Methyl Ethyl Ketone) 78-93-3 130003300 2300006700

2-Hexanone 591-78-6 190007000 280009300

2-Propanol 67-63-0 110001400 220005600

4-Methyl-2-pentanone 108-10-1 47002300 170002800

Acetone 67-64-1 110001600 10000005400

Benzene 71-43-2 3600510 8100002200

Bromodichloromethane 75-27-4 7600760 Not Detected U4600

Bromoform 75-25-2 120001600 Not Detected U7100

Carbon Disulfide 75-15-0 140002200 Not Detected U7100

Carbon Tetrachloride 56-23-5 72001700 Not Detected U4300

Chloroethane 75-00-3 120003400 Not Detected U6000

Chloroform 67-66-3 5600960 Not Detected U3300

Chloromethane 74-87-3 94002000 Not Detected U4700

Cyclohexane 110-82-7 3900870 30000002400

Dibromochloromethane 124-48-1 97002000 Not Detected U5800

Ethanol 64-17-5 86001900 3900 J4300
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Dilution Factor:
Instrument/Filename:

5/24/19 07:30 AM

228
msd14.i / 14052336

EPA METHOD TO-15 GC/MS

1905302A-06A
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 16000NA Not DetectedD

Ethyl Benzene 100-41-4 4900990 3600003000

Freon 11 75-69-4 6400950 Not Detected U3800

Freon 113 76-13-1 87001600 Not Detected U5200

Freon 12 75-71-8 56001200 Not Detected U3400

Heptane 142-82-5 47001600 63000002800

Hexane 110-54-3 4000990 33000002400

m,p-Xylene 108-38-3 5000930 11000003000

Methylene Chloride 75-09-2 160002400 Not Detected U7900

o-Xylene 95-47-6 50001300 3000003000

Propylene 115-07-1 78001300 850003900

Styrene 100-42-5 4800920 Not Detected U2900

Tetrachloroethene 127-18-4 77002700 Not Detected U4600

Tetrahydrofuran 109-99-9 34001200 Not Detected U2000

Toluene 108-88-3 4300770 4200000 CN2600

Total Xylene 1330-20-7 5000NA 1400000D

Trichloroethene 79-01-6 61001800 Not Detected U3700

Vinyl Chloride 75-01-4 29001000 Not Detected U1700

U = The analyte was not detected above the MDL.
J = Estimated value.
CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 07:30 AM

228
msd14.i / 14052336

EPA METHOD TO-15 GC/MS

1905302A-06A
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 110

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

5/23/19 09:37 PM

114
msd14.i / 14052329

EPA METHOD TO-15 GC/MS

1905302A-06B
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 12000920 Not Detected UJ6000

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 127

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 113
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Dilution Factor:
Instrument/Filename:

5/24/19 07:56 AM

218
msd14.i / 14052337

EPA METHOD TO-15 GC/MS

1905302A-07A
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 44001200 Not Detected U2600

1,2,4-Trichlorobenzene 120-82-1 3200013000 Not Detected U16000

1,2,4-Trimethylbenzene 95-63-6 54001000 520003200

1,2-Dibromoethane (EDB) 106-93-4 84001500 150005000

1,2-Dichlorobenzene 95-50-1 66001600 Not Detected U3900

1,3,5-Trimethylbenzene 108-67-8 5400890 200003200

1,3-Butadiene 106-99-0 2400760 Not Detected U1400

1,4-Dioxane 123-91-1 160004300 Not Detected U7800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 130003100 4300006400

2-Hexanone 591-78-6 180006700 310008900

2-Propanol 67-63-0 110001400 480005400

4-Methyl-2-pentanone 108-10-1 45002200 210002700

Acetone 67-64-1 100001500 18000005200

Benzene 71-43-2 3500490 8400002100

Bromodichloromethane 75-27-4 7300730 Not Detected U4400

Bromoform 75-25-2 110001600 Not Detected U6800

Carbon Disulfide 75-15-0 140002100 Not Detected U6800

Carbon Tetrachloride 56-23-5 68001600 Not Detected U4100

Chloroethane 75-00-3 120003300 Not Detected U5800

Chloroform 67-66-3 5300920 Not Detected U3200

Chloromethane 74-87-3 90001900 Not Detected U4500

Cyclohexane 110-82-7 3800830 29000002200

Dibromochloromethane 124-48-1 93001900 Not Detected U5600

Ethanol 64-17-5 82001800 120004100
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Dilution Factor:
Instrument/Filename:

5/24/19 07:56 AM

218
msd14.i / 14052337

EPA METHOD TO-15 GC/MS

1905302A-07A
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 16000NA Not DetectedD

Ethyl Benzene 100-41-4 4700950 3200002800

Freon 11 75-69-4 6100910 Not Detected U3700

Freon 113 76-13-1 84001500 Not Detected U5000

Freon 12 75-71-8 54001200 Not Detected U3200

Heptane 142-82-5 45001500 70000002700

Hexane 110-54-3 3800940 28000002300

m,p-Xylene 108-38-3 4700890 8600002800

Methylene Chloride 75-09-2 150002300 Not Detected U7600

o-Xylene 95-47-6 47001300 2200002800

Propylene 115-07-1 75001300 880003800

Styrene 100-42-5 4600880 Not Detected U2800

Tetrachloroethene 127-18-4 74002600 Not Detected U4400

Tetrahydrofuran 109-99-9 32001100 Not Detected U1900

Toluene 108-88-3 4100740 4700000 CN2500

Total Xylene 1330-20-7 4700NA 1100000D

Trichloroethene 79-01-6 58001700 Not Detected U3500

Vinyl Chloride 75-01-4 2800960 Not Detected U1700

U = The analyte was not detected above the MDL.
CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 110
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Dilution Factor:
Instrument/Filename:

5/24/19 07:56 AM

218
msd14.i / 14052337

EPA METHOD TO-15 GC/MS

1905302A-07A
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

5/23/19 10:01 PM

109
msd14.i / 14052330

EPA METHOD TO-15 GC/MS

1905302A-07B
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 11000880 Not Detected UJ5700

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 131

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 114
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Dilution Factor:
Instrument/Filename:

5/24/19 06:36 PM

215
msd14.i / 14052420

EPA METHOD TO-15 GC/MS

1905302A-08A
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 44001200 Not Detected U2600

1,2,4-Trichlorobenzene 120-82-1 3200013000 Not Detected U16000

1,2,4-Trimethylbenzene 95-63-6 53001000 640003200

1,2-Dibromoethane (EDB) 106-93-4 83001400 150005000

1,2-Dichlorobenzene 95-50-1 65001600 Not Detected U3900

1,3,5-Trimethylbenzene 108-67-8 5300880 290003200

1,3-Butadiene 106-99-0 2400750 Not Detected U1400

1,4-Dioxane 123-91-1 150004300 Not Detected U7700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 130003100 6300006300

2-Hexanone 591-78-6 180006600 16000 J8800

2-Propanol 67-63-0 100001300 3000005300

4-Methyl-2-pentanone 108-10-1 44002100 260002600

Acetone 67-64-1 100001500 42000005100

Benzene 71-43-2 3400480 18000002100

Bromodichloromethane 75-27-4 7200720 Not Detected U4300

Bromoform 75-25-2 110001500 Not Detected U6700

Carbon Disulfide 75-15-0 130002000 Not Detected U6700

Carbon Tetrachloride 56-23-5 68001600 Not Detected U4000

Chloroethane 75-00-3 110003200 Not Detected U5700

Chloroform 67-66-3 5200900 Not Detected U3100

Chloromethane 74-87-3 89001900 Not Detected U4400

Cyclohexane 110-82-7 3700820 60000002200

Dibromochloromethane 124-48-1 92001900 Not Detected U5500

Ethanol 64-17-5 81001800 490004000
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Dilution Factor:
Instrument/Filename:

5/24/19 06:36 PM

215
msd14.i / 14052420

EPA METHOD TO-15 GC/MS

1905302A-08A
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 15000NA Not DetectedD

Ethyl Benzene 100-41-4 4700930 3300002800

Freon 11 75-69-4 6000890 Not Detected U3600

Freon 113 76-13-1 82001500 Not Detected U4900

Freon 12 75-71-8 53001200 Not Detected U3200

Heptane 142-82-5 44001500 66000002600

Hexane 110-54-3 3800930 67000002300

m,p-Xylene 108-38-3 4700880 8200002800

Methylene Chloride 75-09-2 150002300 Not Detected U7500

o-Xylene 95-47-6 47001300 2300002800

Propylene 115-07-1 74001300 200003700

Styrene 100-42-5 4600870 Not Detected U2700

Tetrachloroethene 127-18-4 73002600 Not Detected U4400

Tetrahydrofuran 109-99-9 32001100 Not Detected U1900

Toluene 108-88-3 4000730 4400000 CN2400

Total Xylene 1330-20-7 4700NA 1000000D

Trichloroethene 79-01-6 58001700 Not Detected U3500

Vinyl Chloride 75-01-4 2700950 Not Detected U1600

U = The analyte was not detected above the MDL.
CN =See Case Narrative explanation
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 06:36 PM

215
msd14.i / 14052420

EPA METHOD TO-15 GC/MS

1905302A-08A
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 122

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

5/24/19 01:58 PM

108
msd14.i / 14052410

EPA METHOD TO-15 GC/MS

1905302A-08B
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 11000870 Not Detected UJ5700

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 139

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

5/24/19 06:57 PM

400
msd14.i / 14052421

EPA METHOD TO-15 GC/MS

1905302A-09A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 81002200 Not Detected U4800

1,2,4-Trichlorobenzene 120-82-1 5900024000 Not Detected U30000

1,2,4-Trimethylbenzene 95-63-6 98001900 1400005900

1,2-Dibromoethane (EDB) 106-93-4 150002700 9900 J9200

1,2-Dichlorobenzene 95-50-1 120002900 Not Detected U7200

1,3,5-Trimethylbenzene 108-67-8 98001600 600005900

1,3-Butadiene 106-99-0 44001400 Not Detected U2600

1,4-Dioxane 123-91-1 290007900 Not Detected U14000

2-Butanone (Methyl Ethyl Ketone) 78-93-3 240005700 35000012000

2-Hexanone 591-78-6 3300012000 Not Detected U16000

2-Propanol 67-63-0 200002500 750009800

4-Methyl-2-pentanone 108-10-1 82004000 140004900

Acetone 67-64-1 190002800 22000009500

Benzene 71-43-2 6400890 21000003800

Bromodichloromethane 75-27-4 130001300 Not Detected U8000

Bromoform 75-25-2 210002800 Not Detected U12000

Carbon Disulfide 75-15-0 250003800 Not Detected U12000

Carbon Tetrachloride 56-23-5 120003000 Not Detected U7600

Chloroethane 75-00-3 210006000 Not Detected U10000

Chloroform 67-66-3 98001700 Not Detected U5800

Chloromethane 74-87-3 160003500 Not Detected U8300

Cyclohexane 110-82-7 69001500 61000004100

Dibromochloromethane 124-48-1 170003500 Not Detected U10000

Ethanol 64-17-5 150003300 11000 J7500
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Dilution Factor:
Instrument/Filename:

5/24/19 06:57 PM

400
msd14.i / 14052421

EPA METHOD TO-15 GC/MS

1905302A-09A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 29000NA Not DetectedD

Ethyl Benzene 100-41-4 87001700 3500005200

Freon 11 75-69-4 110001700 Not Detected U6700

Freon 113 76-13-1 150002700 Not Detected U9200

Freon 12 75-71-8 99002200 Not Detected U5900

Heptane 142-82-5 82002800 59000004900

Hexane 110-54-3 70001700 77000004200

m,p-Xylene 108-38-3 87001600 12000005200

Methylene Chloride 75-09-2 280004300 Not Detected U14000

o-Xylene 95-47-6 87002300 3900005200

Propylene 115-07-1 140002400 210006900

Styrene 100-42-5 85001600 Not Detected U5100

Tetrachloroethene 127-18-4 140004800 Not Detected U8100

Tetrahydrofuran 109-99-9 59002100 Not Detected U3500

Toluene 108-88-3 75001400 3900000 CN4500

Total Xylene 1330-20-7 8700NA 1600000D

Trichloroethene 79-01-6 110003200 Not Detected U6400

Vinyl Chloride 75-01-4 51001800 Not Detected U3100

U = The analyte was not detected above the MDL.
J = Estimated value.
CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 06:57 PM

400
msd14.i / 14052421

EPA METHOD TO-15 GC/MS

1905302A-09A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 106

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 02:28 PM

120
msd14.i / 14052411

EPA METHOD TO-15 GC/MS

1905302A-09B
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 12000970 Not Detected UJ6300

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 132

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

5/24/19 07:20 PM

357
msd14.i / 14052422a

EPA METHOD TO-15 GC/MS

1905302A-10A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 72002000 Not Detected U4300

1,2,4-Trichlorobenzene 120-82-1 5300021000 Not Detected U26000

1,2,4-Trimethylbenzene 95-63-6 88001700 1300005300

1,2-Dibromoethane (EDB) 106-93-4 140002400 8900 J8200

1,2-Dichlorobenzene 95-50-1 110002600 Not Detected U6400

1,3,5-Trimethylbenzene 108-67-8 88001400 610005300

1,3-Butadiene 106-99-0 39001200 Not Detected U2400

1,4-Dioxane 123-91-1 260007100 Not Detected U13000

2-Butanone (Methyl Ethyl Ketone) 78-93-3 210005100 34000010000

2-Hexanone 591-78-6 2900011000 Not Detected U15000

2-Propanol 67-63-0 180002200 700008800

4-Methyl-2-pentanone 108-10-1 73003600 150004400

Acetone 67-64-1 170002500 21000008500

Benzene 71-43-2 5700800 20000003400

Bromodichloromethane 75-27-4 120001200 Not Detected U7200

Bromoform 75-25-2 180002500 Not Detected U11000

Carbon Disulfide 75-15-0 220003400 Not Detected U11000

Carbon Tetrachloride 56-23-5 110002700 Not Detected U6700

Chloroethane 75-00-3 190005400 Not Detected U9400

Chloroform 67-66-3 87001500 Not Detected U5200

Chloromethane 74-87-3 150003100 Not Detected U7400

Cyclohexane 110-82-7 61001400 61000003700

Dibromochloromethane 124-48-1 150003100 Not Detected U9100

Ethanol 64-17-5 130002900 11000 J6700
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Dilution Factor:
Instrument/Filename:

5/24/19 07:20 PM

357
msd14.i / 14052422a

EPA METHOD TO-15 GC/MS

1905302A-10A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 26000NA Not DetectedD

Ethyl Benzene 100-41-4 78001600 3200004600

Freon 11 75-69-4 100001500 Not Detected U6000

Freon 113 76-13-1 140002400 Not Detected U8200

Freon 12 75-71-8 88002000 Not Detected U5300

Heptane 142-82-5 73002500 57000004400

Hexane 110-54-3 63001500 77000003800

m,p-Xylene 108-38-3 78001400 10000004600

Methylene Chloride 75-09-2 250003800 Not Detected U12000

o-Xylene 95-47-6 78002100 3400004600

Propylene 115-07-1 120002100 200006100

Styrene 100-42-5 76001400 Not Detected U4600

Tetrachloroethene 127-18-4 120004300 Not Detected U7300

Tetrahydrofuran 109-99-9 53001900 Not Detected U3200

Toluene 108-88-3 67001200 3800000 CN4000

Total Xylene 1330-20-7 7800NA 1400000D

Trichloroethene 79-01-6 96002800 Not Detected U5800

Vinyl Chloride 75-01-4 46001600 Not Detected U2700

U = The analyte was not detected above the MDL.
J = Estimated value.
CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 07:20 PM

357
msd14.i / 14052422a

EPA METHOD TO-15 GC/MS

1905302A-10A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 108

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 100

Page  43 of 84



Dilution Factor:
Instrument/Filename:

5/24/19 02:54 PM

107
msd14.i / 14052412

EPA METHOD TO-15 GC/MS

1905302A-10B
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP 
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 11000860 Not Detected UJ5600

UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 135

4-Bromofluorobenzene 460-00-4 83-115 100

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

5/24/19 06:09 PM

108
msd14.i / 14052419

EPA METHOD TO-15 GC/MS

1905302A-11A
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200610 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006500 Not Detected U8000

1,2,4-Trimethylbenzene 95-63-6 2600500 2100001600

1,2-Dibromoethane (EDB) 106-93-4 4100730 1900 J2500

1,2-Dichlorobenzene 95-50-1 3200780 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600440 610001600

1,3-Butadiene 106-99-0 1200380 Not Detected U720

1,4-Dioxane 123-91-1 78002100 Not Detected U3900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001500 140003200

2-Hexanone 591-78-6 88003300 Not Detected U4400

2-Propanol 67-63-0 5300680 57002600

4-Methyl-2-pentanone 108-10-1 22001100 38001300

Acetone 67-64-1 5100750 4200002600

Benzene 71-43-2 1700240 6300001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2200

Bromoform 75-25-2 5600770 Not Detected U3300

Carbon Disulfide 75-15-0 67001000 Not Detected U3400

Carbon Tetrachloride 56-23-5 3400810 Not Detected U2000

Chloroethane 75-00-3 57001600 Not Detected U2800

Chloroform 67-66-3 2600450 Not Detected U1600

Chloromethane 74-87-3 4500940 Not Detected U2200

Cyclohexane 110-82-7 1800410 17000001100

Dibromochloromethane 124-48-1 4600950 Not Detected U2800

Ethanol 64-17-5 4100890 Not Detected U2000
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Dilution Factor:
Instrument/Filename:

5/24/19 06:09 PM

108
msd14.i / 14052419

EPA METHOD TO-15 GC/MS

1905302A-11A
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7800NA Not DetectedD

Ethyl Benzene 100-41-4 2300470 1700001400

Freon 11 75-69-4 3000450 Not Detected U1800

Freon 113 76-13-1 4100740 Not Detected U2500

Freon 12 75-71-8 2700590 Not Detected U1600

Heptane 142-82-5 2200750 18000001300

Hexane 110-54-3 1900470 23000001100

m,p-Xylene 108-38-3 2300440 5200001400

Methylene Chloride 75-09-2 75001200 Not Detected U3800

Naphthalene 91-20-3 11000870 Not Detected UJ5700

o-Xylene 95-47-6 2300630 1900001400

Propylene 115-07-1 3700640 83001800

Styrene 100-42-5 2300440 Not Detected U1400

Tetrachloroethene 127-18-4 37001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600560 Not Detected U960

Toluene 108-88-3 2000370 13000001200

Total Xylene 1330-20-7 2300NA 720000D

Trichloroethene 79-01-6 2900860 Not Detected U1700

Vinyl Chloride 75-01-4 1400480 Not Detected U830

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/24/19 06:09 PM

108
msd14.i / 14052419

EPA METHOD TO-15 GC/MS

1905302A-11A
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 115

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

5/24/19 04:20 PM

108
msd14.i / 14052415

EPA METHOD TO-15 GC/MS

1905302A-11AA
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200610 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006500 Not Detected U8000

1,2,4-Trimethylbenzene 95-63-6 2600500 2000001600

1,2-Dibromoethane (EDB) 106-93-4 4100730 2000 J2500

1,2-Dichlorobenzene 95-50-1 3200780 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600440 600001600

1,3-Butadiene 106-99-0 1200380 Not Detected U720

1,4-Dioxane 123-91-1 78002100 Not Detected U3900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001500 130003200

2-Hexanone 591-78-6 88003300 Not Detected U4400

2-Propanol 67-63-0 5300680 82002600

4-Methyl-2-pentanone 108-10-1 22001100 42001300

Acetone 67-64-1 5100750 4300002600

Benzene 71-43-2 1700240 6600001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2200

Bromoform 75-25-2 5600770 Not Detected U3300

Carbon Disulfide 75-15-0 67001000 Not Detected U3400

Carbon Tetrachloride 56-23-5 3400810 Not Detected U2000

Chloroethane 75-00-3 57001600 Not Detected U2800

Chloroform 67-66-3 2600450 Not Detected U1600

Chloromethane 74-87-3 4500940 Not Detected U2200

Cyclohexane 110-82-7 1800410 17000001100

Dibromochloromethane 124-48-1 4600950 Not Detected U2800

Ethanol 64-17-5 4100890 960 J2000
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Dilution Factor:
Instrument/Filename:

5/24/19 04:20 PM

108
msd14.i / 14052415

EPA METHOD TO-15 GC/MS

1905302A-11AA
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7800NA Not DetectedD

Ethyl Benzene 100-41-4 2300470 1800001400

Freon 11 75-69-4 3000450 Not Detected U1800

Freon 113 76-13-1 4100740 Not Detected U2500

Freon 12 75-71-8 2700590 Not Detected U1600

Heptane 142-82-5 2200750 18000001300

Hexane 110-54-3 1900470 23000001100

m,p-Xylene 108-38-3 2300440 5600001400

Methylene Chloride 75-09-2 75001200 Not Detected U3800

Naphthalene 91-20-3 11000870 Not Detected UJ5700

o-Xylene 95-47-6 2300630 2000001400

Propylene 115-07-1 3700640 81001800

Styrene 100-42-5 2300440 Not Detected U1400

Tetrachloroethene 127-18-4 37001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600560 Not Detected U960

Toluene 108-88-3 2000370 13000001200

Total Xylene 1330-20-7 2300NA 760000D

Trichloroethene 79-01-6 2900860 Not Detected U1700

Vinyl Chloride 75-01-4 1400480 Not Detected U830

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/24/19 04:20 PM

108
msd14.i / 14052415

EPA METHOD TO-15 GC/MS

1905302A-11AA
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 117

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

5/24/19 07:42 PM

208
msd14.i / 14052423

EPA METHOD TO-15 GC/MS

1905302A-12A
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 42001200 Not Detected U2500

1,2,4-Trichlorobenzene 120-82-1 3100012000 Not Detected U15000

1,2,4-Trimethylbenzene 95-63-6 5100970 1200003100

1,2-Dibromoethane (EDB) 106-93-4 80001400 4800 J4800

1,2-Dichlorobenzene 95-50-1 62001500 Not Detected U3800

1,3,5-Trimethylbenzene 108-67-8 5100850 390003100

1,3-Butadiene 106-99-0 2300720 Not Detected U1400

1,4-Dioxane 123-91-1 150004100 Not Detected U7500

2-Butanone (Methyl Ethyl Ketone) 78-93-3 120003000 3200006100

2-Hexanone 591-78-6 170006400 9400 J8500

2-Propanol 67-63-0 100001300 4000005100

4-Methyl-2-pentanone 108-10-1 43002100 74002600

Acetone 67-64-1 99001400 47000004900

Benzene 71-43-2 3300460 16000002000

Bromodichloromethane 75-27-4 7000700 Not Detected U4200

Bromoform 75-25-2 110001500 Not Detected U6400

Carbon Disulfide 75-15-0 130002000 Not Detected U6500

Carbon Tetrachloride 56-23-5 65001600 Not Detected U3900

Chloroethane 75-00-3 110003200 Not Detected U5500

Chloroform 67-66-3 5100870 Not Detected U3000

Chloromethane 74-87-3 86001800 Not Detected U4300

Cyclohexane 110-82-7 3600790 45000002100

Dibromochloromethane 124-48-1 88001800 Not Detected U5300

Ethanol 64-17-5 78001700 4900 J3900
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Dilution Factor:
Instrument/Filename:

5/24/19 07:42 PM

208
msd14.i / 14052423

EPA METHOD TO-15 GC/MS

1905302A-12A
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 15000NA Not DetectedD

Ethyl Benzene 100-41-4 4500900 3000002700

Freon 11 75-69-4 5800860 Not Detected U3500

Freon 113 76-13-1 80001400 Not Detected U4800

Freon 12 75-71-8 51001100 Not Detected U3100

Heptane 142-82-5 43001400 47000002600

Hexane 110-54-3 3700900 58000002200

m,p-Xylene 108-38-3 4500850 6900002700

Methylene Chloride 75-09-2 140002200 Not Detected U7200

o-Xylene 95-47-6 45001200 2000002700

Propylene 115-07-1 72001200 390003600

Styrene 100-42-5 4400840 Not Detected U2600

Tetrachloroethene 127-18-4 70002500 Not Detected U4200

Tetrahydrofuran 109-99-9 31001100 Not Detected U1800

Toluene 108-88-3 3900700 3000000 CN2400

Total Xylene 1330-20-7 4500NA 900000D

Trichloroethene 79-01-6 56001600 Not Detected U3400

Vinyl Chloride 75-01-4 2600920 Not Detected U1600

U = The analyte was not detected above the MDL.
J = Estimated value.
CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 07:42 PM

208
msd14.i / 14052423

EPA METHOD TO-15 GC/MS

1905302A-12A
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 109

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

5/24/19 03:51 PM

104
msd14.i / 14052414

EPA METHOD TO-15 GC/MS

1905302A-12B
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 11000840 1000 JUJ5400

J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 132

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 109
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Dilution Factor:
Instrument/Filename:

5/23/19 12:18 PM

1.00
msd14.i / 14052308c

EPA METHOD TO-15 GC/MS

1905302A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 205.6 Not Detected U12

1,2,4-Trichlorobenzene 120-82-1 15060 Not Detected U74

1,2,4-Trimethylbenzene 95-63-6 244.7 Not Detected U15

1,2-Dibromoethane (EDB) 106-93-4 386.8 Not Detected U23

1,2-Dichlorobenzene 95-50-1 307.3 Not Detected U18

1,3,5-Trimethylbenzene 108-67-8 244.1 Not Detected U15

1,3-Butadiene 106-99-0 113.5 Not Detected U6.6

1,4-Dioxane 123-91-1 7220 Not Detected U36

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U29

2-Hexanone 591-78-6 8231 Not Detected U41

2-Propanol 67-63-0 496.3 Not Detected U24

4-Methyl-2-pentanone 108-10-1 2010 Not Detected U12

Acetone 67-64-1 486.9 Not Detected U24

Benzene 71-43-2 162.2 Not Detected U9.6

Bromodichloromethane 75-27-4 343.4 Not Detected U20

Bromoform 75-25-2 527.1 Not Detected U31

Carbon Disulfide 75-15-0 629.5 Not Detected U31

Carbon Tetrachloride 56-23-5 317.5 Not Detected U19

Chloroethane 75-00-3 5315 Not Detected U26

Chloroform 67-66-3 244.2 Not Detected U15

Chloromethane 74-87-3 418.7 Not Detected U21

Cyclohexane 110-82-7 173.8 Not Detected U10

Dibromochloromethane 124-48-1 428.8 Not Detected U26

Ethanol 64-17-5 388.2 Not Detected U19
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Dilution Factor:
Instrument/Filename:

5/23/19 12:18 PM

1.00
msd14.i / 14052308c

EPA METHOD TO-15 GC/MS

1905302A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 224.3 Not Detected U13

Freon 11 75-69-4 284.2 Not Detected U17

Freon 113 76-13-1 386.8 Not Detected U23

Freon 12 75-71-8 255.5 Not Detected U15

Heptane 142-82-5 206.9 Not Detected U12

Hexane 110-54-3 184.3 Not Detected U10

m,p-Xylene 108-38-3 224.1 Not Detected U13

Methylene Chloride 75-09-2 6911 Not Detected U35

Naphthalene 91-20-3 1008.1 Not Detected UJ52

o-Xylene 95-47-6 225.9 Not Detected U13

Propylene 115-07-1 345.9 Not Detected U17

Styrene 100-42-5 214.0 Not Detected U13

Tetrachloroethene 127-18-4 3412 Not Detected U20

Tetrahydrofuran 109-99-9 155.2 Not Detected U8.8

Toluene 108-88-3 193.4 Not Detected U11

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 278.0 Not Detected U16

Vinyl Chloride 75-01-4 134.4 Not Detected U7.7

U = The analyte was not detected above the MDL.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/23/19 12:18 PM

1.00
msd14.i / 14052308c

EPA METHOD TO-15 GC/MS

1905302A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 99

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905302A-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 205.6 Not Detected U12

1,2,4-Trichlorobenzene 120-82-1 15060 Not Detected U74

1,2,4-Trimethylbenzene 95-63-6 244.7 Not Detected U15

1,2-Dibromoethane (EDB) 106-93-4 386.8 Not Detected U23

1,2-Dichlorobenzene 95-50-1 307.3 Not Detected U18

1,3,5-Trimethylbenzene 108-67-8 244.1 Not Detected U15

1,3-Butadiene 106-99-0 113.5 Not Detected U6.6

1,4-Dioxane 123-91-1 7220 Not Detected U36

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U29

2-Hexanone 591-78-6 8231 Not Detected U41

2-Propanol 67-63-0 496.3 Not Detected U24

4-Methyl-2-pentanone 108-10-1 2010 Not Detected U12

Acetone 67-64-1 486.9 Not Detected U24

Benzene 71-43-2 162.2 Not Detected U9.6

Bromodichloromethane 75-27-4 343.4 Not Detected U20

Bromoform 75-25-2 527.1 Not Detected U31

Carbon Disulfide 75-15-0 629.5 Not Detected U31

Carbon Tetrachloride 56-23-5 317.5 Not Detected U19

Chloroethane 75-00-3 5315 Not Detected U26

Chloroform 67-66-3 244.2 Not Detected U15

Chloromethane 74-87-3 418.7 Not Detected U21

Cyclohexane 110-82-7 173.8 Not Detected U10

Dibromochloromethane 124-48-1 428.8 Not Detected U26

Ethanol 64-17-5 388.2 Not Detected U19
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905302A-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 224.3 Not Detected U13

Freon 11 75-69-4 284.2 Not Detected U17

Freon 113 76-13-1 386.8 Not Detected U23

Freon 12 75-71-8 255.5 Not Detected U15

Heptane 142-82-5 206.9 Not Detected U12

Hexane 110-54-3 184.3 Not Detected U10

m,p-Xylene 108-38-3 224.1 Not Detected U13

Methylene Chloride 75-09-2 6911 Not Detected U35

Naphthalene 91-20-3 1008.1 Not Detected UJ52

o-Xylene 95-47-6 225.9 Not Detected U13

Propylene 115-07-1 345.9 Not Detected U17

Styrene 100-42-5 214.0 Not Detected U13

Tetrachloroethene 127-18-4 3412 Not Detected U20

Tetrahydrofuran 109-99-9 155.2 Not Detected U8.8

Toluene 108-88-3 193.4 Not Detected U11

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 278.0 Not Detected U16

Vinyl Chloride 75-01-4 134.4 Not Detected U7.7

U = The analyte was not detected above the MDL.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905302A-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 99

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 99
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Dilution Factor:
Instrument/Filename:

5/23/19 11:49 AM

1.00
msd14.i / 14052307a

EPA METHOD TO-15 GC/MS

1905302A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 109

1,2,4-Trichlorobenzene 120-82-1 102

1,2,4-Trimethylbenzene 95-63-6 103

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 102

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 94

1,4-Dioxane 123-91-1 93

2-Butanone (Methyl Ethyl Ketone) 78-93-3 100

2-Hexanone 591-78-6 92

2-Propanol 67-63-0 104

4-Methyl-2-pentanone 108-10-1 99

Acetone 67-64-1 122

Benzene 71-43-2 107

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 96

Carbon Disulfide 75-15-0 96

Carbon Tetrachloride 56-23-5 107

Chloroethane 75-00-3 98

Chloroform 67-66-3 111

Chloromethane 74-87-3 97

Cyclohexane 110-82-7 106

Dibromochloromethane 124-48-1 97

Ethanol 64-17-5 98
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Dilution Factor:
Instrument/Filename:

5/23/19 11:49 AM

1.00
msd14.i / 14052307a

EPA METHOD TO-15 GC/MS

1905302A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 125

Ethyl Benzene 100-41-4 113

Freon 11 75-69-4 107

Freon 113 76-13-1 106

Freon 12 75-71-8 91

Heptane 142-82-5 103

Hexane 110-54-3 104

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 105

Naphthalene 91-20-3 64 Q

o-Xylene 95-47-6 116

Propylene 115-07-1 101

Styrene 100-42-5 93

Tetrachloroethene 127-18-4 114

Tetrahydrofuran 109-99-9 95

Toluene 108-88-3 113

Total Xylene 1330-20-7 115

Trichloroethene 79-01-6 106

Vinyl Chloride 75-01-4 96

Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 98
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Dilution Factor:
Instrument/Filename:

5/23/19 11:49 AM

1.00
msd14.i / 14052307a

EPA METHOD TO-15 GC/MS

1905302A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 08:22 AM

1.00
msd14.i / 14052338

EPA METHOD TO-15 GC/MS

1905302A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 106

1,2,4-Trichlorobenzene 120-82-1 111

1,2,4-Trimethylbenzene 95-63-6 111

1,2-Dibromoethane (EDB) 106-93-4 97

1,2-Dichlorobenzene 95-50-1 99

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 93

1,4-Dioxane 123-91-1 92

2-Butanone (Methyl Ethyl Ketone) 78-93-3 99

2-Hexanone 591-78-6 87

2-Propanol 67-63-0 100

4-Methyl-2-pentanone 108-10-1 95

Acetone 67-64-1 115

Benzene 71-43-2 108

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 94

Carbon Tetrachloride 56-23-5 106

Chloroethane 75-00-3 105

Chloroform 67-66-3 107

Chloromethane 74-87-3 91

Cyclohexane 110-82-7 103

Dibromochloromethane 124-48-1 96

Ethanol 64-17-5 94
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Dilution Factor:
Instrument/Filename:

5/24/19 08:22 AM

1.00
msd14.i / 14052338

EPA METHOD TO-15 GC/MS

1905302A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 125

Ethyl Benzene 100-41-4 114

Freon 11 75-69-4 104

Freon 113 76-13-1 102

Freon 12 75-71-8 94

Heptane 142-82-5 103

Hexane 110-54-3 101

m,p-Xylene 108-38-3 118

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 68 Q

o-Xylene 95-47-6 114

Propylene 115-07-1 88

Styrene 100-42-5 92

Tetrachloroethene 127-18-4 110

Tetrahydrofuran 109-99-9 91

Toluene 108-88-3 114

Total Xylene 1330-20-7 116

Trichloroethene 79-01-6 108

Vinyl Chloride 75-01-4 91

Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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Dilution Factor:
Instrument/Filename:

5/24/19 08:22 AM

1.00
msd14.i / 14052338

EPA METHOD TO-15 GC/MS

1905302A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905302A-14C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 100

1,2,4-Trichlorobenzene 120-82-1 102

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 92

1,2-Dichlorobenzene 95-50-1 95

1,3,5-Trimethylbenzene 108-67-8 102

1,3-Butadiene 106-99-0 85

1,4-Dioxane 123-91-1 91

2-Butanone (Methyl Ethyl Ketone) 78-93-3 98

2-Hexanone 591-78-6 85

2-Propanol 67-63-0 94

4-Methyl-2-pentanone 108-10-1 93

Acetone 67-64-1 110

Benzene 71-43-2 103

Bromodichloromethane 75-27-4 89

Bromoform 75-25-2 93

Carbon Disulfide 75-15-0 90

Carbon Tetrachloride 56-23-5 100

Chloroethane 75-00-3 92

Chloroform 67-66-3 103

Chloromethane 74-87-3 88

Cyclohexane 110-82-7 100

Dibromochloromethane 124-48-1 90

Ethanol 64-17-5 99
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Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905302A-14C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 117

Ethyl Benzene 100-41-4 108

Freon 11 75-69-4 100

Freon 113 76-13-1 98

Freon 12 75-71-8 88

Heptane 142-82-5 96

Hexane 110-54-3 96

m,p-Xylene 108-38-3 110

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 67 Q

o-Xylene 95-47-6 109

Propylene 115-07-1 91

Styrene 100-42-5 89

Tetrachloroethene 127-18-4 107

Tetrahydrofuran 109-99-9 92

Toluene 108-88-3 109

Total Xylene 1330-20-7 110

Trichloroethene 79-01-6 101

Vinyl Chloride 75-01-4 90

Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 95

Page  68 of 84



Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905302A-14C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905302A-14D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 105

1,2,4-Trichlorobenzene 120-82-1 105

1,2,4-Trimethylbenzene 95-63-6 108

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 99

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 91

1,4-Dioxane 123-91-1 92

2-Butanone (Methyl Ethyl Ketone) 78-93-3 99

2-Hexanone 591-78-6 92

2-Propanol 67-63-0 97

4-Methyl-2-pentanone 108-10-1 96

Acetone 67-64-1 120

Benzene 71-43-2 108

Bromodichloromethane 75-27-4 93

Bromoform 75-25-2 94

Carbon Disulfide 75-15-0 92

Carbon Tetrachloride 56-23-5 107

Chloroethane 75-00-3 103

Chloroform 67-66-3 108

Chloromethane 74-87-3 89

Cyclohexane 110-82-7 108

Dibromochloromethane 124-48-1 95

Ethanol 64-17-5 92
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905302A-14D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 117

Ethyl Benzene 100-41-4 114

Freon 11 75-69-4 102

Freon 113 76-13-1 103

Freon 12 75-71-8 92

Heptane 142-82-5 110

Hexane 110-54-3 101

m,p-Xylene 108-38-3 118

Methylene Chloride 75-09-2 99

Naphthalene 91-20-3 73

o-Xylene 95-47-6 116

Propylene 115-07-1 93

Styrene 100-42-5 93

Tetrachloroethene 127-18-4 111

Tetrahydrofuran 109-99-9 92

Toluene 108-88-3 118

Total Xylene 1330-20-7 117

Trichloroethene 79-01-6 111

Vinyl Chloride 75-01-4 88

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905302A-14D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

5/23/19 10:00 AM

1.00
msd14.i / 14052303a

EPA METHOD TO-15 GC/MS

1905302A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 130

1,2,4-Trimethylbenzene 95-63-6 111

1,2-Dibromoethane (EDB) 106-93-4 94

1,2-Dichlorobenzene 95-50-1 104

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 87

1,4-Dioxane 123-91-1 88

2-Butanone (Methyl Ethyl Ketone) 78-93-3 93

2-Hexanone 591-78-6 74

2-Propanol 67-63-0 97

4-Methyl-2-pentanone 108-10-1 84

Acetone 67-64-1 110

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 93

Bromoform 75-25-2 96

Carbon Disulfide 75-15-0 80

Carbon Tetrachloride 56-23-5 104

Chloroethane 75-00-3 112

Chloroform 67-66-3 104

Chloromethane 74-87-3 90

Cyclohexane 110-82-7 102

Dibromochloromethane 124-48-1 93

Ethanol 64-17-5 100
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Dilution Factor:
Instrument/Filename:

5/23/19 10:00 AM

1.00
msd14.i / 14052303a

EPA METHOD TO-15 GC/MS

1905302A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 111

Freon 11 75-69-4 103

Freon 113 76-13-1 98

Freon 12 75-71-8 91

Heptane 142-82-5 106

Hexane 110-54-3 98

m,p-Xylene 108-38-3 111

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 99

o-Xylene 95-47-6 115

Propylene 115-07-1 86

Styrene 100-42-5 100

Tetrachloroethene 127-18-4 106

Tetrahydrofuran 109-99-9 90

Toluene 108-88-3 107

Total Xylene 1330-20-7 113

Trichloroethene 79-01-6 105

Vinyl Chloride 75-01-4 92

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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Dilution Factor:
Instrument/Filename:

5/23/19 10:00 AM

1.00
msd14.i / 14052303a

EPA METHOD TO-15 GC/MS

1905302A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/23/19 10:25 AM

1.00
msd14.i / 14052304a

EPA METHOD TO-15 GC/MS

1905302A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 103

1,2,4-Trichlorobenzene 120-82-1 128

1,2,4-Trimethylbenzene 95-63-6 112

1,2-Dibromoethane (EDB) 106-93-4 96

1,2-Dichlorobenzene 95-50-1 108

1,3,5-Trimethylbenzene 108-67-8 111

1,3-Butadiene 106-99-0 86

1,4-Dioxane 123-91-1 89

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94

2-Hexanone 591-78-6 77

2-Propanol 67-63-0 97

4-Methyl-2-pentanone 108-10-1 88

Acetone 67-64-1 111

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 100

Carbon Disulfide 75-15-0 80

Carbon Tetrachloride 56-23-5 104

Chloroethane 75-00-3 108

Chloroform 67-66-3 104

Chloromethane 74-87-3 87

Cyclohexane 110-82-7 101

Dibromochloromethane 124-48-1 95

Ethanol 64-17-5 96
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Dilution Factor:
Instrument/Filename:

5/23/19 10:25 AM

1.00
msd14.i / 14052304a

EPA METHOD TO-15 GC/MS

1905302A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 114

Freon 11 75-69-4 102

Freon 113 76-13-1 99

Freon 12 75-71-8 90

Heptane 142-82-5 105

Hexane 110-54-3 96

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 98

Naphthalene 91-20-3 98

o-Xylene 95-47-6 121

Propylene 115-07-1 87

Styrene 100-42-5 104

Tetrachloroethene 127-18-4 107

Tetrahydrofuran 109-99-9 86

Toluene 108-88-3 109

Total Xylene 1330-20-7 118

Trichloroethene 79-01-6 103

Vinyl Chloride 75-01-4 90

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94
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Dilution Factor:
Instrument/Filename:

5/23/19 10:25 AM

1.00
msd14.i / 14052304a

EPA METHOD TO-15 GC/MS

1905302A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 103

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905302A-15B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 138

1,2,4-Trimethylbenzene 95-63-6 112

1,2-Dibromoethane (EDB) 106-93-4 94

1,2-Dichlorobenzene 95-50-1 105

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 83

1,4-Dioxane 123-91-1 87

2-Butanone (Methyl Ethyl Ketone) 78-93-3 93

2-Hexanone 591-78-6 74

2-Propanol 67-63-0 95

4-Methyl-2-pentanone 108-10-1 84

Acetone 67-64-1 114

Benzene 71-43-2 101

Bromodichloromethane 75-27-4 92

Bromoform 75-25-2 96

Carbon Disulfide 75-15-0 79

Carbon Tetrachloride 56-23-5 102

Chloroethane 75-00-3 112

Chloroform 67-66-3 102

Chloromethane 74-87-3 86

Cyclohexane 110-82-7 103

Dibromochloromethane 124-48-1 93

Ethanol 64-17-5 94
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905302A-15B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 112

Freon 11 75-69-4 102

Freon 113 76-13-1 99

Freon 12 75-71-8 92

Heptane 142-82-5 108

Hexane 110-54-3 97

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 96

Naphthalene 91-20-3 101

o-Xylene 95-47-6 118

Propylene 115-07-1 87

Styrene 100-42-5 99

Tetrachloroethene 127-18-4 105

Tetrahydrofuran 109-99-9 86

Toluene 108-88-3 106

Total Xylene 1330-20-7 116

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 89

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 98
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905302A-15B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102

Page  81 of 84

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905302A-15BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 98

1,2,4-Trichlorobenzene 120-82-1 127

1,2,4-Trimethylbenzene 95-63-6 104

1,2-Dibromoethane (EDB) 106-93-4 92

1,2-Dichlorobenzene 95-50-1 103

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 81

1,4-Dioxane 123-91-1 84

2-Butanone (Methyl Ethyl Ketone) 78-93-3 90

2-Hexanone 591-78-6 74

2-Propanol 67-63-0 89

4-Methyl-2-pentanone 108-10-1 85

Acetone 67-64-1 112

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 91

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 77

Carbon Tetrachloride 56-23-5 97

Chloroethane 75-00-3 103

Chloroform 67-66-3 100

Chloromethane 74-87-3 82

Cyclohexane 110-82-7 99

Dibromochloromethane 124-48-1 92

Ethanol 64-17-5 95
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Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905302A-15BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 111

Freon 11 75-69-4 98

Freon 113 76-13-1 95

Freon 12 75-71-8 86

Heptane 142-82-5 104

Hexane 110-54-3 90

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 95

Naphthalene 91-20-3 98

o-Xylene 95-47-6 115

Propylene 115-07-1 84

Styrene 100-42-5 99

Tetrachloroethene 127-18-4 106

Tetrahydrofuran 109-99-9 82

Toluene 108-88-3 108

Total Xylene 1330-20-7 114

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 86

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94
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Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905302A-15BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 103
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5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905302B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905302B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/22/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-3 12.2 "Hg 5.1 psi
02A KAFB-106V1 112.6 Modified TO-3 10.4 "Hg 4.9 psi
02AA KAFB-106V1 112.6 Lab Duplicate Modified TO-3 10.4 "Hg 4.9 psi
03A KAFB-106V1 159.6 Modified TO-3 11.2 "Hg 4.9 psi
04A KAFB-106V1 159.6 DUP Modified TO-3 11.4 "Hg 5 psi
05A KAFB-106V1 217.1 Modified TO-3 11 "Hg 5 psi
06A KAFB-106V1 252.1 Modified TO-3 12.4 "Hg 4.9 psi
07A KAFB-106V1 262.6 Modified TO-3 11.6 "Hg 4.9 psi
08A KAFB-106V2 102.2 Modified TO-3 11.4 "Hg 4.9 psi
09A KAFB-106V2 117.1 Modified TO-3 13.3 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified TO-3 11.2 "Hg 5 psi
11A KAFB-106V2 159.9 Modified TO-3 11.4 "Hg 4.9 psi
12A KAFB-106V2 217.1 Modified TO-3 10.8 "Hg 4.9 psi
13A Lab Blank Modified TO-3 NA NA
14A LCS Modified TO-3 NA NA
14AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/22/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-3 

EA Engineering
Workorder# 1905302B

Twelve  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  May  15, 
2019.  The  laboratory  performed  analysis  for  volatile  organic  compounds  in  air  via  modified  EPA 
Method  TO-3  using  gas  chromatography  with  flame  ionization  detection.   The  TPH  results  are 
calculated  using  the  response  of  Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH 
ppmv  result  to  ug/m3.   The  method  involves  concentrating  up  to  200  mL  of  sample.   The  concentrated 
aliquot  is  then  dry  purged  to  remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Analytical Notes
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TPH  (Gasoline  Range)  was  manually  integrated  in  samples  KAFB-106V1  102.1  and  KAFB-106V1 
112.6.

Fluorobenzene  (FID)  was  manually  integrated  in  samples  KAFB-106V1  159.6  DUP,  KAFB-106V1
217.1,  KAFB-106V1  252.1,  KAFB-106V1  262.6,  KAFB-106V2  102.2,  KAFB-106V2  117.1,
KAFB-106V2  117.1  DUP  and  KAFB-106V2  217.1.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

5/17/19 03:28 PM

2280
gcd.i / d051709

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-01A
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 230000130000 120000000190000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 113
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Dilution Factor:
Instrument/Filename:

5/17/19 02:16 PM

2040
gcd.i / d051707

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-02A
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 74000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 114
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Dilution Factor:
Instrument/Filename:

5/17/19 02:56 PM

2040
gcd.i / d051708

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-02AA
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 70000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 119

Page  7 of 20



Dilution Factor:
Instrument/Filename:

5/17/19 04:51 PM

2130
gcd.i / d051710

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-03A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 130000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 104
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Dilution Factor:
Instrument/Filename:

5/17/19 05:43 PM

2160
gcd.i / d051711

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-04A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000130000 130000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 91
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Dilution Factor:
Instrument/Filename:

5/17/19 06:20 PM

2120
gcd.i / d051712

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-05A
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 170000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 100
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Dilution Factor:
Instrument/Filename:

5/17/19 06:53 PM

2280
gcd.i / d051713

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-06A
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 230000130000 150000000190000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 99
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Dilution Factor:
Instrument/Filename:

5/17/19 07:25 PM

2180
gcd.i / d051714

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-07A
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000130000 160000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

5/17/19 08:03 PM

2150
gcd.i / d051715

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-08A
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 210000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 106
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Dilution Factor:
Instrument/Filename:

5/17/19 08:37 PM

2400
gcd.i / d051716

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-09A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 240000140000 210000000200000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 108
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Dilution Factor:
Instrument/Filename:

5/17/19 09:14 PM

2140
gcd.i / d051717

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-10A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 210000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 106
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Dilution Factor:
Instrument/Filename:

5/17/19 09:50 PM

2150
gcd.i / d051718

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-11A
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 52000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 98
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Dilution Factor:
Instrument/Filename:

5/17/19 10:22 PM

2080
gcd.i / d051719

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-12A
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 140000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 99
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Dilution Factor:
Instrument/Filename:

5/17/19 12:28 PM

1.00
gcd.i / d051705

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 102
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Dilution Factor:
Instrument/Filename:

5/17/19 09:59 AM

1.00
gcd.i / d051702

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 96

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 120

Page  19 of 20

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/17/19 10:39 AM

1.00
gcd.i / d051703

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905302B-14AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 100

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 116

Page  20 of 20

* % Recovery is calculated using unrounded analytical results.



5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905302C
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905302C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified ASTM D-1945 12.2 "Hg 5.1 psi
01AA KAFB-106V1 102.1 Lab Duplicate Modified ASTM D-1945 12.2 "Hg 5.1 psi
02A KAFB-106V1 112.6 Modified ASTM D-1945 10.4 "Hg 4.9 psi
03A KAFB-106V1 159.6 Modified ASTM D-1945 11.2 "Hg 4.9 psi
04A KAFB-106V1 159.6 DUP Modified ASTM D-1945 11.4 "Hg 5 psi
05A KAFB-106V1 217.1 Modified ASTM D-1945 11 "Hg 5 psi
06A KAFB-106V1 252.1 Modified ASTM D-1945 12.4 "Hg 4.9 psi
07A KAFB-106V1 262.6 Modified ASTM D-1945 11.6 "Hg 4.9 psi
08A KAFB-106V2 102.2 Modified ASTM D-1945 11.4 "Hg 4.9 psi
09A KAFB-106V2 117.1 Modified ASTM D-1945 13.3 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified ASTM D-1945 11.2 "Hg 5 psi
11A KAFB-106V2 159.9 Modified ASTM D-1945 11.4 "Hg 4.9 psi
11AA KAFB-106V2 159.9 Lab Duplicate Modified ASTM D-1945 11.4 "Hg 4.9 psi
12A KAFB-106V2 217.1 Modified ASTM D-1945 10.8 "Hg 4.9 psi
13A Lab Blank Modified ASTM D-1945 NA NA
13B Lab Blank Modified ASTM D-1945 NA NA
13C Lab Blank Modified ASTM D-1945 NA NA
13D Lab Blank Modified ASTM D-1945 NA NA
14A LCS Modified ASTM D-1945 NA NA
14AA LCSD Modified ASTM D-1945 NA NA
14B LCS Modified ASTM D-1945 NA NA
14BB LCSD Modified ASTM D-1945 NA NA
14C LCS Modified ASTM D-1945 NA NA

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905302C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

14CC LCSD Modified ASTM D-1945 NA NA
14D LCS Modified ASTM D-1945 NA NA
14DD LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/30/19

Page  3 of 31

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 ASTM D1945

EA Engineering
Workorder# 1905302C

Twelve  6  Liter  Summa  Canister  samples  were  received  on  May  15,  2019.  The  laboratory  performed
analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed  gases  in  natural  gas  using
GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  Nitrogen  values  are  calculated  by  adding  all  the 
sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

Methane  and  Ethane  were  manually  integrated  in  samples  KAFB-106V1  102.1,  KAFB-106V1  102.1 

Analytical Notes
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Lab  Duplicate,  KAFB-106V1  112.6,  KAFB-106V1  159.6,  KAFB-106V1  159.6  DUP,  KAFB-106V1
217.1,  KAFB-106V1  252.1,  KAFB-106V1  262.6,  KAFB-106V2  102.2,  KAFB-106V2  117.1,
KAFB-106V2  117.1  DUP,  KAFB-106V2  159.9,  KAFB-106V2  159.9  Lab  Duplicate  and
KAFB-106V2  217.1.

Carbon  Monoxide  was  manually  integrated  in  samples  KAFB-106V1  262.6  and  KAFB-106V1  217.1.

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

5/16/19 09:12 PM

2.28
gc10.i / 10051611

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-01A
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00230.000032 0.00560.00025

Carbon Dioxide 124-38-9 0.0230.0025 9.50.011

Carbon Monoxide 630-08-0 0.0230.0030 Not Detected U0.011

Ethane 74-84-0 0.00230.000057 0.00310.00025

Hydrogen 1333-74-0 0.0230.0034 Not Detected U0.014

Methane 74-82-8 0.000230.000062 0.0200.00011

Nitrogen 7727-37-9 0.230.15 800.15

Oxygen 7782-44-7 0.230.042 8.80.042

Pentane 109-66-0 0.00230.000057 0.120.00025

Propane 74-98-6 0.00230.000068 0.0015 J0.00025

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 75
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Dilution Factor:
Instrument/Filename:

5/16/19 10:19 PM

2.28
gc10.i / 10051614

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-01AA
5/9/19 02:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00230.000032 0.00600.00025

Carbon Dioxide 124-38-9 0.0230.0025 9.50.011

Carbon Monoxide 630-08-0 0.0230.0030 Not Detected U0.011

Ethane 74-84-0 0.00230.000057 0.00340.00025

Hydrogen 1333-74-0 0.0230.0034 Not Detected U0.014

Methane 74-82-8 0.000230.000062 0.0210.00011

Nitrogen 7727-37-9 0.230.15 800.15

Oxygen 7782-44-7 0.230.042 8.80.042

Pentane 109-66-0 0.00230.000057 0.130.00025

Propane 74-98-6 0.00230.000068 0.0017 J0.00025

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 78
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Dilution Factor:
Instrument/Filename:

5/17/19 08:38 AM

2.04
gc10.i / 10051617

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-02A
5/9/19 02:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.00670.00022

Carbon Dioxide 124-38-9 0.0200.0022 8.70.0098

Carbon Monoxide 630-08-0 0.0200.0027 Not Detected U0.0098

Ethane 74-84-0 0.00200.000051 0.00270.00022

Hydrogen 1333-74-0 0.0200.0031 Not Detected U0.013

Methane 74-82-8 0.000200.000055 0.0170.00010

Nitrogen 7727-37-9 0.200.14 810.14

Oxygen 7782-44-7 0.200.038 8.90.038

Pentane 109-66-0 0.00200.000051 0.150.00022

Propane 74-98-6 0.00200.000061 0.0012 J0.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 58
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Dilution Factor:
Instrument/Filename:

5/17/19 10:02 AM

2.13
gc10.i / 10051620

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-03A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00680.00023

Carbon Dioxide 124-38-9 0.0210.0023 7.70.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000053 0.0015 J0.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000058 0.00520.00011

Nitrogen 7727-37-9 0.210.14 780.14

Oxygen 7782-44-7 0.210.039 120.039

Pentane 109-66-0 0.00210.000053 0.180.00023

Propane 74-98-6 0.00210.000064 0.0011 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 79
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Dilution Factor:
Instrument/Filename:

5/17/19 11:26 AM

2.16
gc10.i / 10051623

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-04A
5/9/19 03:09 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00680.00024

Carbon Dioxide 124-38-9 0.0220.0023 7.80.010

Carbon Monoxide 630-08-0 0.0220.0028 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.0015 J0.00024

Hydrogen 1333-74-0 0.0220.0032 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.00530.00011

Nitrogen 7727-37-9 0.220.15 780.15

Oxygen 7782-44-7 0.220.040 120.040

Pentane 109-66-0 0.00220.000054 0.180.00024

Propane 74-98-6 0.00220.000065 0.0011 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 79
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Dilution Factor:
Instrument/Filename:

5/17/19 12:50 PM

2.12
gc10.i / 10051626

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-05A
5/9/19 03:30 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00260.00023

Carbon Dioxide 124-38-9 0.0210.0023 120.010

Carbon Monoxide 630-08-0 0.0210.0028 0.012 J0.010

Ethane 74-84-0 0.00210.000053 0.00320.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00540.00011

Nitrogen 7727-37-9 0.210.14 850.14

Oxygen 7782-44-7 0.210.039 1.20.039

Pentane 109-66-0 0.00210.000053 0.0870.00023

Propane 74-98-6 0.00210.000064 0.00220.00023

J = Estimated value.
U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 91
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Dilution Factor:
Instrument/Filename:

5/22/19 12:38 PM

2.28
gc10.i / 10052209

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-06A
5/9/19 03:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00230.000032 0.00400.00025

Carbon Dioxide 124-38-9 0.0230.0025 8.20.011

Carbon Monoxide 630-08-0 0.0230.0030 Not Detected U0.011

Ethane 74-84-0 0.00230.000057 0.00390.00025

Hydrogen 1333-74-0 0.0230.0034 Not Detected U0.014

Methane 74-82-8 0.000230.000062 0.00370.00011

Nitrogen 7727-37-9 0.230.15 800.15

Oxygen 7782-44-7 0.230.042 100.042

Pentane 109-66-0 0.00230.000057 0.0520.00025

Propane 74-98-6 0.00230.000068 0.00560.00025

U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 65
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Dilution Factor:
Instrument/Filename:

5/22/19 02:07 PM

2.18
gc10.i / 10052212

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-07A
5/9/19 03:54 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00580.00024

Carbon Dioxide 124-38-9 0.0220.0024 8.00.010

Carbon Monoxide 630-08-0 0.0220.0029 0.011 J0.010

Ethane 74-84-0 0.00220.000054 0.00460.00024

Hydrogen 1333-74-0 0.0220.0033 Not Detected U0.014

Methane 74-82-8 0.000220.000059 0.00390.00011

Nitrogen 7727-37-9 0.220.15 800.15

Oxygen 7782-44-7 0.220.040 100.040

Pentane 109-66-0 0.00220.000054 0.0640.00024

Propane 74-98-6 0.00220.000065 0.00660.00024

J = Estimated value.
U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 71
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Dilution Factor:
Instrument/Filename:

5/22/19 04:53 PM

2.15
gc10.i / 10052216

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-08A
5/9/19 12:42 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00560.00024

Carbon Dioxide 124-38-9 0.0220.0023 110.010

Carbon Monoxide 630-08-0 0.0220.0028 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.00220.00024

Hydrogen 1333-74-0 0.0220.0032 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.0180.00011

Nitrogen 7727-37-9 0.220.14 820.14

Oxygen 7782-44-7 0.220.040 4.30.040

Pentane 109-66-0 0.00220.000054 0.150.00024

Propane 74-98-6 0.00220.000064 0.0012 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 110
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Dilution Factor:
Instrument/Filename:

5/22/19 06:32 PM

2.40
gc10.i / 10052219

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-09A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00240.000034 0.00690.00026

Carbon Dioxide 124-38-9 0.0240.0026 9.70.012

Carbon Monoxide 630-08-0 0.0240.0032 Not Detected U0.012

Ethane 74-84-0 0.00240.000060 0.0021 J0.00026

Hydrogen 1333-74-0 0.0240.0036 Not Detected U0.015

Methane 74-82-8 0.000240.000065 0.0170.00012

Nitrogen 7727-37-9 0.240.16 830.16

Oxygen 7782-44-7 0.240.044 5.10.044

Pentane 109-66-0 0.00240.000060 0.210.00026

Propane 74-98-6 0.00240.000072 0.0011 J0.00026

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 120
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Dilution Factor:
Instrument/Filename:

5/22/19 07:51 PM

2.14
gc10.i / 10052222

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-10A
5/9/19 12:57 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00670.00024

Carbon Dioxide 124-38-9 0.0210.0023 9.60.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000054 0.0020 J0.00024

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000058 0.0160.00011

Nitrogen 7727-37-9 0.210.14 830.14

Oxygen 7782-44-7 0.210.040 5.10.040

Pentane 109-66-0 0.00210.000054 0.200.00024

Propane 74-98-6 0.00210.000064 0.0011 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 110
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Dilution Factor:
Instrument/Filename:

5/22/19 09:13 PM

2.15
gc10.i / 10052225

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-11A
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00230.00024

Carbon Dioxide 124-38-9 0.0220.0023 3.90.010

Carbon Monoxide 630-08-0 0.0220.0028 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.00046 J0.00024

Hydrogen 1333-74-0 0.0220.0032 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.00200.00011

Nitrogen 7727-37-9 0.220.14 810.14

Oxygen 7782-44-7 0.220.040 140.040

Pentane 109-66-0 0.00220.000054 0.0830.00024

Propane 74-98-6 0.00220.000064 0.00029 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 35
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Dilution Factor:
Instrument/Filename:

5/22/19 10:03 PM

2.15
gc10.i / 10052227

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-11AA
5/9/19 01:17 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00230.00024

Carbon Dioxide 124-38-9 0.0220.0023 3.90.010

Carbon Monoxide 630-08-0 0.0220.0028 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.00046 J0.00024

Hydrogen 1333-74-0 0.0220.0032 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.00200.00011

Nitrogen 7727-37-9 0.220.14 810.14

Oxygen 7782-44-7 0.220.040 140.040

Pentane 109-66-0 0.00220.000054 0.0860.00024

Propane 74-98-6 0.00220.000064 0.00028 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 35
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Dilution Factor:
Instrument/Filename:

5/22/19 11:11 PM

2.08
gc10.i / 10052230

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-12A
5/9/19 01:27 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.0019 J0.00023

Carbon Dioxide 124-38-9 0.0210.0022 120.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000052 0.00210.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.00460.00010

Nitrogen 7727-37-9 0.210.14 840.14

Oxygen 7782-44-7 0.210.038 2.50.038

Pentane 109-66-0 0.00210.000052 0.0600.00023

Propane 74-98-6 0.00210.000062 0.0014 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 80
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Dilution Factor:
Instrument/Filename:

5/16/19 07:25 PM

1.00
gc10.i / 10051608

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/16/19 07:02 PM

1.00
gc10.i / 10051607c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/22/19 11:38 AM

1.00
gc10.i / 10052207

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-13C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/22/19 12:04 PM

1.00
gc10.i / 10052208c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-13D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/16/19 04:29 PM

1.00
gc10.i / 10051602DOD

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 97

Carbon Monoxide 630-08-0 88

Ethane 74-84-0 101

Methane 74-82-8 102

Nitrogen 7727-37-9 99

Oxygen 7782-44-7 103

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/16/19 05:13 PM

1.00
gc10.i / 10051603DOD

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 102

Carbon Dioxide 124-38-9 97

Carbon Monoxide 630-08-0 88

Ethane 74-84-0 103

Methane 74-82-8 104

Nitrogen 7727-37-9 99

Oxygen 7782-44-7 103

Pentane 109-66-0 103

Propane 74-98-6 104
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/22/19 09:01 AM

1.00
gc10.i / 10052202a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 97

Carbon Monoxide 630-08-0 88

Ethane 74-84-0 101

Methane 74-82-8 102

Nitrogen 7727-37-9 99

Oxygen 7782-44-7 103

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/22/19 09:27 AM

1.00
gc10.i / 10052203a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 99

Carbon Dioxide 124-38-9 97

Carbon Monoxide 630-08-0 89

Ethane 74-84-0 99

Methane 74-82-8 100

Nitrogen 7727-37-9 99

Oxygen 7782-44-7 103

Pentane 109-66-0 100

Propane 74-98-6 100
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/16/19 06:14 PM

1.00
gc10.i / 10051605c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 101
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/16/19 06:39 PM

1.00
gc10.i / 10051606c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14CC
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 101
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/22/19 10:30 AM

1.00
gc10.i / 10052205c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 94
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/22/19 11:07 AM

1.00
gc10.i / 10052206c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905302C-14DD
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 100

Page  31 of 31

* % Recovery is calculated using unrounded analytical results.



5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905303A

Page  1 of 29



Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905303A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified TO-15 11.2 "Hg 4.8 psi
01AA KAFB-106V2 252.2 Lab Duplicate Modified TO-15 11.2 "Hg 4.8 psi
02A KAFB-106V2 269.5 Modified TO-15 9.6 "Hg 4.9 psi
02B KAFB-106V2 269.5 Modified TO-15 9.6 "Hg 4.9 psi
03A Lab Blank Modified TO-15 NA NA
04A CCV Modified TO-15 NA NA
04B CCV Modified TO-15 NA NA
05A LCS Modified TO-15 NA NA
05AA LCSD Modified TO-15 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/30/19

Page  2 of 29

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-15 LL/SIM

EA Engineering
Workorder# 1905303A

Two  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  May  15,  2019.
The  laboratory  performed  analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  Full  Scan 
and  SIM  acquisition  modes.  The  method  involves  concentrating  up  to  1.0  liter  of  air.  The  concentrated 
aliquot  is  then  flash  vaporized  and  swept  through  a  water  management  system  to  remove  water  vapor. 
Following  dehumidification,  the  sample  passes  directly  into  the  GC/MS  for  analysis.  

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,
logic  driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail 
of  relevant  project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

Method  modification  taken  to  run  these  samples  is  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-15 LL/SIM

Blank and standards Zero air UHP Nitrogren provides a higher purity gas matrix than 
zero air

Receiving Notes

There were no receiving discrepancies.

Samples  were  analyzed  in  one  analytical  batch  on  instrument  MSD-14  on  5/24/19.   The  initial 
continuing  calibration  verification  (CCV)  for  the  batch  is  reported  as  lab  fraction  04A  and  the  ending 
CCV  is  reported  as  lab  fraction  04B.

As  per  client  project  requirements,  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  Concentrations 
that  are  below  the  level  at  which  the  canister  was  certified  may  be  false  positives.

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

The  reported  CCV  for  each  daily  batch  may  be  derived  from  more  than  one  analytical  file  due  to  the 
client's  request  for  non-standard  compounds.   Non-standard  compounds  may  have  different
acceptance  criteria  than  the  standard  TO-14A/TO-15  compound  list  as  per  contract  or  verbal
agreement.

Total  Xylenes  concentration  is  calculated  by  summing  the  individual  concentrations  of  m,p-Xylene 
and  O-Xylene.

A  Limit  of  Detection  (LOD)  study  and  Method  Detection  Limit  (MDL)  study  are  not  maintained  for 

Analytical Notes
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Total  Xylenes  and  non-standard  compounds.

Samples  KAFB-106V2  252.2  and  KAFB-106V2  269.5  were  transferred  from  SIM/Low  Level  analysis
to  full  scan  TO-15  due  to  high  levels  of  target  compounds.

Dilution  was  performed  on  samples  KAFB-106V2  252.2  and  KAFB-106V2  269.5  due  to  the  presence 
of  high  level  target  species.  

Surrogate  1,2-Dichloroethane-d4  did  not  meet  in-house  generated  control  limits  of   65-140% 
Recovery  (%R)  for  sample  KAFB-106V2  269.5  (02B).   However,  recovery  was  within  maximum 
exceedance  limits  of  52-152%R.

Acetone  exceeded  the  instrument's  calibration  range  for  sample  KAFB-106V2  252.2  Lab  Duplicate 
and  was  flagged  accordingly.   

High  concentrations  of  VOCs  in  sample  KAFB-106V2  269.5  required  an  off-line  dilution  using  a 
Tedlar  bag.   Toluene  is  a  common  contaminant  in  Tedlar  bags,  and  a  CN-flag  was  applied  to  the 
Toluene  concentration  to  indicate  a  high  bias.   

The  Continuing  Calibration  Verification  (CCV)  analyzed  on  5/24/19  did  not  meet  project  requirement 
control  limits  of  70-130%  recovery  (R)  for  Naphthalene.

Eight  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicates  as  follows:  
        B  -  Compound  present  in  laboratory  blank  greater  than  reporting  limit  (background  subtraction
not  performed).
        J  -   Estimated  value.
        S  -  Saturated  peak.
        Q  -  Exceeds  quality  control  limits.
        U  -  Compound  analyzed  for  but  not  detected  above  the  reporting  limit,  LOD,  or  MDL  value.   See 
data  page  for  project  specific  U-flag  definition.
        UJ-  Non-detected  compound  associated  with  low  bias  in  the  CCV
        N  -  The  identification  is  based  on  presumptive  evidence.
        CN  -  See  case  narrative  explanation

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

5/24/19 04:46 PM

106
msd14.i / 14052416

EPA METHOD TO-15 GC/MS

1905303A-01A
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100600 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006400 Not Detected U7900

1,2,4-Trimethylbenzene 95-63-6 2600500 1700001600

1,2-Dibromoethane (EDB) 106-93-4 4100720 110002400

1,2-Dichlorobenzene 95-50-1 3200770 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600430 470001600

1,3-Butadiene 106-99-0 1200370 Not Detected U700

1,4-Dioxane 123-91-1 76002100 Not Detected U3800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 2900003100

2-Hexanone 591-78-6 87003200 120004300

2-Propanol 67-63-0 5200660 1300002600

4-Methyl-2-pentanone 108-10-1 22001000 110001300

Acetone 67-64-1 5000740 25000002500

Benzene 71-43-2 1700240 7700001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2100

Bromoform 75-25-2 5500760 Not Detected U3300

Carbon Disulfide 75-15-0 66001000 Not Detected U3300

Carbon Tetrachloride 56-23-5 3300790 Not Detected U2000

Chloroethane 75-00-3 56001600 Not Detected U2800

Chloroform 67-66-3 2600440 Not Detected U1600

Chloromethane 74-87-3 4400920 Not Detected U2200

Cyclohexane 110-82-7 1800400 25000001100

Dibromochloromethane 124-48-1 4500930 Not Detected U2700

Ethanol 64-17-5 4000870 61002000
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Dilution Factor:
Instrument/Filename:

5/24/19 04:46 PM

106
msd14.i / 14052416

EPA METHOD TO-15 GC/MS

1905303A-01A
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not DetectedD

Ethyl Benzene 100-41-4 2300460 3100001400

Freon 11 75-69-4 3000440 Not Detected U1800

Freon 113 76-13-1 4100720 Not Detected U2400

Freon 12 75-71-8 2600580 Not Detected U1600

Heptane 142-82-5 2200730 39000001300

Hexane 110-54-3 1900460 21000001100

m,p-Xylene 108-38-3 2300430 7500001400

Methylene Chloride 75-09-2 74001100 Not Detected U3700

Naphthalene 91-20-3 11000860 Not Detected UJ5600

o-Xylene 95-47-6 2300620 2300001400

Propylene 115-07-1 3600620 400001800

Styrene 100-42-5 2200430 Not Detected U1400

Tetrachloroethene 127-18-4 36001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600550 Not Detected U940

Toluene 108-88-3 2000360 35000001200

Total Xylene 1330-20-7 2300NA 980000D

Trichloroethene 79-01-6 2800840 Not Detected U1700

Vinyl Chloride 75-01-4 1400470 Not Detected U810

U = The analyte was not detected above the MDL.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Page  6 of 29



Dilution Factor:
Instrument/Filename:

5/24/19 04:46 PM

106
msd14.i / 14052416

EPA METHOD TO-15 GC/MS

1905303A-01A
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 125

4-Bromofluorobenzene 460-00-4 83-115 99

Toluene-d8 2037-26-5 86-115 103
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Dilution Factor:
Instrument/Filename:

5/24/19 05:40 PM

106
msd14.i / 14052418

EPA METHOD TO-15 GC/MS

1905303A-01AA
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100600 Not Detected U1300

1,2,4-Trichlorobenzene 120-82-1 160006400 Not Detected U7900

1,2,4-Trimethylbenzene 95-63-6 2600500 1900001600

1,2-Dibromoethane (EDB) 106-93-4 4100720 120002400

1,2-Dichlorobenzene 95-50-1 3200770 Not Detected U1900

1,3,5-Trimethylbenzene 108-67-8 2600430 530001600

1,3-Butadiene 106-99-0 1200370 Not Detected U700

1,4-Dioxane 123-91-1 76002100 Not Detected U3800

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 3000003100

2-Hexanone 591-78-6 87003200 130004300

2-Propanol 67-63-0 5200660 1400002600

4-Methyl-2-pentanone 108-10-1 22001000 140001300

Acetone 67-64-1 5000740 2600000 J2500

Benzene 71-43-2 1700240 8000001000

Bromodichloromethane 75-27-4 3600360 Not Detected U2100

Bromoform 75-25-2 5500760 Not Detected U3300

Carbon Disulfide 75-15-0 66001000 Not Detected U3300

Carbon Tetrachloride 56-23-5 3300790 Not Detected U2000

Chloroethane 75-00-3 56001600 Not Detected U2800

Chloroform 67-66-3 2600440 Not Detected U1600

Chloromethane 74-87-3 4400920 Not Detected U2200

Cyclohexane 110-82-7 1800400 26000001100

Dibromochloromethane 124-48-1 4500930 Not Detected U2700

Ethanol 64-17-5 4000870 68002000
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Dilution Factor:
Instrument/Filename:

5/24/19 05:40 PM

106
msd14.i / 14052418

EPA METHOD TO-15 GC/MS

1905303A-01AA
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not DetectedD

Ethyl Benzene 100-41-4 2300460 3400001400

Freon 11 75-69-4 3000440 Not Detected U1800

Freon 113 76-13-1 4100720 Not Detected U2400

Freon 12 75-71-8 2600580 Not Detected U1600

Heptane 142-82-5 2200730 42000001300

Hexane 110-54-3 1900460 22000001100

m,p-Xylene 108-38-3 2300430 8100001400

Methylene Chloride 75-09-2 74001100 Not Detected U3700

Naphthalene 91-20-3 11000860 1100 JUJ5600

o-Xylene 95-47-6 2300620 2500001400

Propylene 115-07-1 3600620 430001800

Styrene 100-42-5 2200430 Not Detected U1400

Tetrachloroethene 127-18-4 36001300 Not Detected U2200

Tetrahydrofuran 109-99-9 1600550 Not Detected U940

Toluene 108-88-3 2000360 37000001200

Total Xylene 1330-20-7 2300NA 1100000D

Trichloroethene 79-01-6 2800840 Not Detected U1700

Vinyl Chloride 75-01-4 1400470 Not Detected U810

U = The analyte was not detected above the MDL.
J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

5/24/19 05:40 PM

106
msd14.i / 14052418

EPA METHOD TO-15 GC/MS

1905303A-01AA
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 126

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 106
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Dilution Factor:
Instrument/Filename:

5/24/19 08:03 PM

196
msd14.i / 14052424

EPA METHOD TO-15 GC/MS

1905303A-02A
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 40001100 Not Detected U2400

1,2,4-Trichlorobenzene 120-82-1 2900012000 Not Detected U14000

1,2,4-Trimethylbenzene 95-63-6 4800920 1000002900

1,2-Dibromoethane (EDB) 106-93-4 75001300 75004500

1,2-Dichlorobenzene 95-50-1 59001400 Not Detected U3500

1,3,5-Trimethylbenzene 108-67-8 4800800 330002900

1,3-Butadiene 106-99-0 2200680 Not Detected U1300

1,4-Dioxane 123-91-1 140003900 Not Detected U7100

2-Butanone (Methyl Ethyl Ketone) 78-93-3 120002800 3900005800

2-Hexanone 591-78-6 160006000 11000 J8000

2-Propanol 67-63-0 96001200 1000004800

4-Methyl-2-pentanone 108-10-1 40002000 170002400

Acetone 67-64-1 93001400 24000004600

Benzene 71-43-2 3100440 5900001900

Bromodichloromethane 75-27-4 6600660 Not Detected U3900

Bromoform 75-25-2 100001400 Not Detected U6100

Carbon Disulfide 75-15-0 120001800 Not Detected U6100

Carbon Tetrachloride 56-23-5 62001500 Not Detected U3700

Chloroethane 75-00-3 100003000 Not Detected U5200

Chloroform 67-66-3 4800820 Not Detected U2900

Chloromethane 74-87-3 81001700 Not Detected U4000

Cyclohexane 110-82-7 3400750 25000002000

Dibromochloromethane 124-48-1 83001700 Not Detected U5000

Ethanol 64-17-5 74001600 110003700
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Dilution Factor:
Instrument/Filename:

5/24/19 08:03 PM

196
msd14.i / 14052424

EPA METHOD TO-15 GC/MS

1905303A-02A
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 14000NA Not DetectedD

Ethyl Benzene 100-41-4 4200850 1800002600

Freon 11 75-69-4 5500810 Not Detected U3300

Freon 113 76-13-1 75001300 Not Detected U4500

Freon 12 75-71-8 48001100 Not Detected U2900

Heptane 142-82-5 40001400 58000002400

Hexane 110-54-3 3400850 12000002100

m,p-Xylene 108-38-3 4200800 4300002600

Methylene Chloride 75-09-2 140002100 Not Detected U6800

o-Xylene 95-47-6 42001100 1200002600

Propylene 115-07-1 67001200 300003400

Styrene 100-42-5 4200790 Not Detected U2500

Tetrachloroethene 127-18-4 66002300 Not Detected U4000

Tetrahydrofuran 109-99-9 29001000 Not Detected U1700

Toluene 108-88-3 3700660 3900000 CN2200

Total Xylene 1330-20-7 4200NA 550000D

Trichloroethene 79-01-6 53001600 Not Detected U3200

Vinyl Chloride 75-01-4 2500870 Not Detected U1500

U = The analyte was not detected above the MDL.
CN =See Case Narrative explanation
J = Estimated value.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 08:03 PM

196
msd14.i / 14052424

EPA METHOD TO-15 GC/MS

1905303A-02A
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 133

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/24/19 05:11 PM

98.0
msd14.i / 14052417

EPA METHOD TO-15 GC/MS

1905303A-02B
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Naphthalene 91-20-3 10000790 970 JUJ5100

J = Estimated value.
UJ = Analyte associated with low bias in the CCV.
Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 144 Q

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 108
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905303A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 205.6 Not Detected U12

1,2,4-Trichlorobenzene 120-82-1 15060 Not Detected U74

1,2,4-Trimethylbenzene 95-63-6 244.7 Not Detected U15

1,2-Dibromoethane (EDB) 106-93-4 386.8 Not Detected U23

1,2-Dichlorobenzene 95-50-1 307.3 Not Detected U18

1,3,5-Trimethylbenzene 108-67-8 244.1 Not Detected U15

1,3-Butadiene 106-99-0 113.5 Not Detected U6.6

1,4-Dioxane 123-91-1 7220 Not Detected U36

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U29

2-Hexanone 591-78-6 8231 Not Detected U41

2-Propanol 67-63-0 496.3 Not Detected U24

4-Methyl-2-pentanone 108-10-1 2010 Not Detected U12

Acetone 67-64-1 486.9 Not Detected U24

Benzene 71-43-2 162.2 Not Detected U9.6

Bromodichloromethane 75-27-4 343.4 Not Detected U20

Bromoform 75-25-2 527.1 Not Detected U31

Carbon Disulfide 75-15-0 629.5 Not Detected U31

Carbon Tetrachloride 56-23-5 317.5 Not Detected U19

Chloroethane 75-00-3 5315 Not Detected U26

Chloroform 67-66-3 244.2 Not Detected U15

Chloromethane 74-87-3 418.7 Not Detected U21

Cyclohexane 110-82-7 173.8 Not Detected U10

Dibromochloromethane 124-48-1 428.8 Not Detected U26

Ethanol 64-17-5 388.2 Not Detected U19
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905303A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 224.3 Not Detected U13

Freon 11 75-69-4 284.2 Not Detected U17

Freon 113 76-13-1 386.8 Not Detected U23

Freon 12 75-71-8 255.5 Not Detected U15

Heptane 142-82-5 206.9 Not Detected U12

Hexane 110-54-3 184.3 Not Detected U10

m,p-Xylene 108-38-3 224.1 Not Detected U13

Methylene Chloride 75-09-2 6911 Not Detected U35

Naphthalene 91-20-3 1008.1 Not Detected UJ52

o-Xylene 95-47-6 225.9 Not Detected U13

Propylene 115-07-1 345.9 Not Detected U17

Styrene 100-42-5 214.0 Not Detected U13

Tetrachloroethene 127-18-4 3412 Not Detected U20

Tetrahydrofuran 109-99-9 155.2 Not Detected U8.8

Toluene 108-88-3 193.4 Not Detected U11

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 278.0 Not Detected U16

Vinyl Chloride 75-01-4 134.4 Not Detected U7.7

U = The analyte was not detected above the MDL.
UJ = Analyte associated with low bias in the CCV.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery
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Dilution Factor:
Instrument/Filename:

5/24/19 12:52 PM

1.00
msd14.i / 14052408a

EPA METHOD TO-15 GC/MS

1905303A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 99

4-Bromofluorobenzene 460-00-4 83-115 98

Toluene-d8 2037-26-5 86-115 99
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Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905303A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 100

1,2,4-Trichlorobenzene 120-82-1 102

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 92

1,2-Dichlorobenzene 95-50-1 95

1,3,5-Trimethylbenzene 108-67-8 102

1,3-Butadiene 106-99-0 85

1,4-Dioxane 123-91-1 91

2-Butanone (Methyl Ethyl Ketone) 78-93-3 98

2-Hexanone 591-78-6 85

2-Propanol 67-63-0 94

4-Methyl-2-pentanone 108-10-1 93

Acetone 67-64-1 110

Benzene 71-43-2 103

Bromodichloromethane 75-27-4 89

Bromoform 75-25-2 93

Carbon Disulfide 75-15-0 90

Carbon Tetrachloride 56-23-5 100

Chloroethane 75-00-3 92

Chloroform 67-66-3 103

Chloromethane 74-87-3 88

Cyclohexane 110-82-7 100

Dibromochloromethane 124-48-1 90

Ethanol 64-17-5 99
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Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905303A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 117

Ethyl Benzene 100-41-4 108

Freon 11 75-69-4 100

Freon 113 76-13-1 98

Freon 12 75-71-8 88

Heptane 142-82-5 96

Hexane 110-54-3 96

m,p-Xylene 108-38-3 110

Methylene Chloride 75-09-2 100

Naphthalene 91-20-3 67 Q

o-Xylene 95-47-6 109

Propylene 115-07-1 91

Styrene 100-42-5 89

Tetrachloroethene 127-18-4 107

Tetrahydrofuran 109-99-9 92

Toluene 108-88-3 109

Total Xylene 1330-20-7 110

Trichloroethene 79-01-6 101

Vinyl Chloride 75-01-4 90

Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 95
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Dilution Factor:
Instrument/Filename:

5/24/19 09:24 AM

1.00
msd14.i / 14052402a

EPA METHOD TO-15 GC/MS

1905303A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 102

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905303A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 105

1,2,4-Trichlorobenzene 120-82-1 105

1,2,4-Trimethylbenzene 95-63-6 108

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 99

1,3,5-Trimethylbenzene 108-67-8 109

1,3-Butadiene 106-99-0 91

1,4-Dioxane 123-91-1 92

2-Butanone (Methyl Ethyl Ketone) 78-93-3 99

2-Hexanone 591-78-6 92

2-Propanol 67-63-0 97

4-Methyl-2-pentanone 108-10-1 96

Acetone 67-64-1 120

Benzene 71-43-2 108

Bromodichloromethane 75-27-4 93

Bromoform 75-25-2 94

Carbon Disulfide 75-15-0 92

Carbon Tetrachloride 56-23-5 107

Chloroethane 75-00-3 103

Chloroform 67-66-3 108

Chloromethane 74-87-3 89

Cyclohexane 110-82-7 108

Dibromochloromethane 124-48-1 95

Ethanol 64-17-5 92
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905303A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 117

Ethyl Benzene 100-41-4 114

Freon 11 75-69-4 102

Freon 113 76-13-1 103

Freon 12 75-71-8 92

Heptane 142-82-5 110

Hexane 110-54-3 101

m,p-Xylene 108-38-3 118

Methylene Chloride 75-09-2 99

Naphthalene 91-20-3 73

o-Xylene 95-47-6 116

Propylene 115-07-1 93

Styrene 100-42-5 93

Tetrachloroethene 127-18-4 111

Tetrahydrofuran 109-99-9 92

Toluene 108-88-3 118

Total Xylene 1330-20-7 117

Trichloroethene 79-01-6 111

Vinyl Chloride 75-01-4 88

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 96
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Dilution Factor:
Instrument/Filename:

5/24/19 09:46 PM

1.00
msd14.i / 14052427

EPA METHOD TO-15 GC/MS

1905303A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905303A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 102

1,2,4-Trichlorobenzene 120-82-1 138

1,2,4-Trimethylbenzene 95-63-6 112

1,2-Dibromoethane (EDB) 106-93-4 94

1,2-Dichlorobenzene 95-50-1 105

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 83

1,4-Dioxane 123-91-1 87

2-Butanone (Methyl Ethyl Ketone) 78-93-3 93

2-Hexanone 591-78-6 74

2-Propanol 67-63-0 95

4-Methyl-2-pentanone 108-10-1 84

Acetone 67-64-1 114

Benzene 71-43-2 101

Bromodichloromethane 75-27-4 92

Bromoform 75-25-2 96

Carbon Disulfide 75-15-0 79

Carbon Tetrachloride 56-23-5 102

Chloroethane 75-00-3 112

Chloroform 67-66-3 102

Chloromethane 74-87-3 86

Cyclohexane 110-82-7 103

Dibromochloromethane 124-48-1 93

Ethanol 64-17-5 94
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905303A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 112

Freon 11 75-69-4 102

Freon 113 76-13-1 99

Freon 12 75-71-8 92

Heptane 142-82-5 108

Hexane 110-54-3 97

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 96

Naphthalene 91-20-3 101

o-Xylene 95-47-6 118

Propylene 115-07-1 87

Styrene 100-42-5 99

Tetrachloroethene 127-18-4 105

Tetrahydrofuran 109-99-9 86

Toluene 108-88-3 106

Total Xylene 1330-20-7 116

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 89

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 98
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Dilution Factor:
Instrument/Filename:

5/24/19 09:48 AM

1.00
msd14.i / 14052403a

EPA METHOD TO-15 GC/MS

1905303A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905303A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 98

1,2,4-Trichlorobenzene 120-82-1 127

1,2,4-Trimethylbenzene 95-63-6 104

1,2-Dibromoethane (EDB) 106-93-4 92

1,2-Dichlorobenzene 95-50-1 103

1,3,5-Trimethylbenzene 108-67-8 108

1,3-Butadiene 106-99-0 81

1,4-Dioxane 123-91-1 84

2-Butanone (Methyl Ethyl Ketone) 78-93-3 90

2-Hexanone 591-78-6 74

2-Propanol 67-63-0 89

4-Methyl-2-pentanone 108-10-1 85

Acetone 67-64-1 112

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 91

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 77

Carbon Tetrachloride 56-23-5 97

Chloroethane 75-00-3 103

Chloroform 67-66-3 100

Chloromethane 74-87-3 82

Cyclohexane 110-82-7 99

Dibromochloromethane 124-48-1 92

Ethanol 64-17-5 95
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Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905303A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 111

Freon 11 75-69-4 98

Freon 113 76-13-1 95

Freon 12 75-71-8 86

Heptane 142-82-5 104

Hexane 110-54-3 90

m,p-Xylene 108-38-3 114

Methylene Chloride 75-09-2 95

Naphthalene 91-20-3 98

o-Xylene 95-47-6 115

Propylene 115-07-1 84

Styrene 100-42-5 99

Tetrachloroethene 127-18-4 106

Tetrahydrofuran 109-99-9 82

Toluene 108-88-3 108

Total Xylene 1330-20-7 114

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 86

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 65-140 94
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/24/19 10:15 AM

1.00
msd14.i / 14052404a

EPA METHOD TO-15 GC/MS

1905303A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-115 101

Toluene-d8 2037-26-5 86-115 103
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* % Recovery is calculated using unrounded analytical results.



5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905303B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905303B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/22/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified TO-3 11.2 "Hg 4.8 psi
01AA KAFB-106V2 252.2 Lab Duplicate Modified TO-3 11.2 "Hg 4.8 psi
02A KAFB-106V2 269.5 Modified TO-3 9.6 "Hg 4.9 psi
03A Lab Blank Modified TO-3 NA NA
04A LCS Modified TO-3 NA NA
04AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/22/19

Page  2 of 10

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 TO-3

EA Engineering
Workorder# 1905303B

Two  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  May  15,  2019.
The  laboratory  performed  analysis  for  volatile  organic  compounds  in  air  via  modified  EPA  Method 
TO-3  using  gas  chromatography  with  flame  ionization  detection.   The  TPH  results  are  calculated 
using  the  response  of  Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH  ppmv  result  to 
ug/m3.   The  method  involves  concentrating  up  to  200  mL  of  sample.   The  concentrated  aliquot  is  then 
dry  purged  to  remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Analytical Notes
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Fluorobenzene  (FID)  was  manually  integrated  in  sample  KAFB-106V2  269.5.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags

Page  4 of 10



Dilution Factor:
Instrument/Filename:

5/18/19 11:59 AM

2120
gcd.i / d051806

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-01A
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 89000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 122
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Dilution Factor:
Instrument/Filename:

5/18/19 12:43 PM

2120
gcd.i / d051807

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-01AA
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 98000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 119

Page  6 of 10



Dilution Factor:
Instrument/Filename:

5/18/19 01:25 PM

1960
gcd.i / d051808

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-02A
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 200000110000 120000000160000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 125

Page  7 of 10



Dilution Factor:
Instrument/Filename:

5/18/19 10:11 AM

1.00
gcd.i / d051804

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 101
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Dilution Factor:
Instrument/Filename:

5/18/19 08:41 AM

1.00
gcd.i / d051802

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 96

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 114

Page  9 of 10

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/18/19 09:23 AM

1.00
gcd.i / d051803

MODIFIED EPA METHOD TO-3 GC/PID/FID

1905303B-04AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 100

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 128

Page  10 of 10

* % Recovery is calculated using unrounded analytical results.



5/30/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 5/15/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1905303C
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1905303C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

05/15/2019

DATE COMPLETED: 05/30/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified ASTM D-1945 11.2 "Hg 4.8 psi
01AA KAFB-106V2 252.2 Lab Duplicate Modified ASTM D-1945 11.2 "Hg 4.8 psi
02A KAFB-106V2 269.5 Modified ASTM D-1945 9.6 "Hg 4.9 psi
03A Lab Blank Modified ASTM D-1945 NA NA
03B Lab Blank Modified ASTM D-1945 NA NA
04A LCS Modified ASTM D-1945 NA NA
04AA LCSD Modified ASTM D-1945 NA NA
04B LCS Modified ASTM D-1945 NA NA
04BB LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               05/30/19

Page  2 of 13

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM 5.1 ASTM D1945

EA Engineering
Workorder# 1905303C

Two  6  Liter  Summa  Canister  samples  were  received  on  May  15,  2019.  The  laboratory  performed 
analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed  gases  in  natural  gas  using
GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  Version  5.1  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and 
the  client.  A  copy  of  the  waiver  is  available  upon  request.  

Since  Nitrogen  is  used  to  pressurize  samples,  the  Nitrogen  values  are  calculated  by  adding  all  the 

Analytical Notes
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sample  components  and  subtracting  from  100%.

Methane  and  Ethane  were  manually  integrated  in  samples  KAFB-106V2  252.2,  KAFB-106V2  252.2 
Lab  Duplicate  and  KAFB-106V2  269.5.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags

Page  4 of 13



Dilution Factor:
Instrument/Filename:

5/18/19 08:37 AM

2.12
gc10.i / 10051719

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-01A
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00210.00023

Carbon Dioxide 124-38-9 0.0210.0023 5.00.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000053 0.0015 J0.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00210.00011

Nitrogen 7727-37-9 0.210.14 810.14

Oxygen 7782-44-7 0.210.039 130.039

Pentane 109-66-0 0.00210.000053 0.0370.00023

Propane 74-98-6 0.00210.000064 0.00220.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 42

Page  5 of 13



Dilution Factor:
Instrument/Filename:

5/18/19 11:46 AM

2.12
gc10.i / 10051725

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-01AA
5/9/19 01:43 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00210.00023

Carbon Dioxide 124-38-9 0.0210.0023 5.00.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000053 0.0014 J0.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00210.00011

Nitrogen 7727-37-9 0.210.14 810.14

Oxygen 7782-44-7 0.210.039 130.039

Pentane 109-66-0 0.00210.000053 0.0360.00023

Propane 74-98-6 0.00210.000064 0.00220.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 48

Page  6 of 13



Dilution Factor:
Instrument/Filename:

5/18/19 10:14 AM

1.96
gc10.i / 10051722

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-02A
5/9/19 01:55 PM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000027 0.00200.00022

Carbon Dioxide 124-38-9 0.0200.0021 5.80.0094

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0094

Ethane 74-84-0 0.00200.000049 0.0017 J0.00022

Hydrogen 1333-74-0 0.0200.0029 Not Detected U0.012

Methane 74-82-8 0.000200.000053 0.00230.000098

Nitrogen 7727-37-9 0.200.13 810.13

Oxygen 7782-44-7 0.200.036 120.036

Pentane 109-66-0 0.00200.000049 0.0290.00022

Propane 74-98-6 0.00200.000059 0.00210.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 64

Page  7 of 13



Dilution Factor:
Instrument/Filename:

5/17/19 05:30 PM

1.00
gc10.i / 10051707

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/17/19 05:55 PM

1.00
gc10.i / 10051708c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-03B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

5/17/19 03:40 PM

1.00
gc10.i / 10051703a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 101

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 102

Methane 74-82-8 102

Nitrogen 7727-37-9 100

Oxygen 7782-44-7 104

Pentane 109-66-0 102

Propane 74-98-6 102

Page  10 of 13

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/17/19 04:08 PM

1.00
gc10.i / 10051704a

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-04AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 99

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 90

Ethane 74-84-0 100

Methane 74-82-8 101

Nitrogen 7727-37-9 100

Oxygen 7782-44-7 104

Pentane 109-66-0 100

Propane 74-98-6 100

Page  11 of 13

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/17/19 04:41 PM

1.00
gc10.i / 10051705ac

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102

Page  12 of 13

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

5/17/19 05:08 PM

1.00
gc10.i / 10051706ac

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1905303C-04BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 102

Page  13 of 13
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7/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 (5&20 ppbv) are compliant 
with the project requirements or laboratory criteria with the exception of the deviations 
noted in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907216A
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907216A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
01AA KAFB-106V1 102.1 Lab Duplicate Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
01B KAFB-106V1 102.1 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
02A KAFB-106V1 112.6 Modified TO-15 (5&20 ppbv 10.0 "Hg 5 psi
02B KAFB-106V1 112.6 Modified TO-15 (5&20 ppbv 10.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
04A KAFB-106V1 159.6 DUP Modified TO-15 (5&20 ppbv 11.0 "Hg 5 psi
05A KAFB-106V1 217.1 Modified TO-15 (5&20 ppbv 9.5 "Hg 5 psi
05B KAFB-106V1 217.1 Modified TO-15 (5&20 ppbv 9.5 "Hg 5 psi
06A KAFB-106V1 252.1 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
06B KAFB-106V1 252.1 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
06BB KAFB-106V1 252.1 Lab Duplicate Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
07A KAFB-106V1 262.6 Modified TO-15 (5&20 ppbv 10.0 "Hg 5 psi
07B KAFB-106V1 262.6 Modified TO-15 (5&20 ppbv 10.0 "Hg 5 psi
08A KAFB-106V2 102.2 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
08B KAFB-106V2 102.2 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
09A KAFB-106V2 117.1 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
09B KAFB-106V2 117.1 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
10B KAFB-106V2 117.1 DUP Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
11A KAFB-106V2 159.9 Modified TO-15 (5&20 ppbv 11.0 "Hg 5 psi
12A KAFB-106V2 217.1 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi
12B KAFB-106V2 217.1 Modified TO-15 (5&20 ppbv 11.5 "Hg 5 psi

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907216A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

13A Lab Blank Modified TO-15 (5&20 ppbv NA NA
13B Lab Blank Modified TO-15 (5&20 ppbv NA NA
14A CCV Modified TO-15 (5&20 ppbv NA NA
14B CCV Modified TO-15 (5&20 ppbv NA NA
14C CCV Modified TO-15 (5&20 ppbv NA NA
14D CCV Modified TO-15 (5&20 ppbv NA NA
15A LCS Modified TO-15 (5&20 ppbv NA NA
15AA LCSD Modified TO-15 (5&20 ppbv NA NA
15B LCS Modified TO-15 (5&20 ppbv NA NA
15BB LCSD Modified TO-15 (5&20 ppbv NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/24/19

Page  3 of 75

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM - TO-15

EA Engineering
Workorder# 1907216A

Twelve  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  July  10,  2019. 
The  laboratory  performed  analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

There were no receiving discrepancies.

Receiving Notes

A DoD QSM waiver has been established and approved between Eurofins Air Toxics and the client. A 
copy of the waiver is available upon request. 

As per client project requirements, the laboratory has reported estimated values for target compound hits 
that are below the Reporting Limit but greater than the Method Detection Limit. Concentrations that are 
below the level at which the canister was certified may be false positives.

The reported CCV for each daily batch may be derived from more than one analytical file due to the 
client's request for non-standard compounds.  Non-standard compounds may have different acceptance 
criteria than the standard TO-14A/TO-15 compound list as per contract or verbal agreement.

Total Xylenes concentration is calculated by summing the individual concentrations of m,p-Xylene and 
O-Xylene.

A Limit of Detection (LOD) and Method Detection Limit (MDL) study are not maintained for 
non-standard compounds.

High concentrations of VOCs in samples KAFB-106V1 217.1 (Sample Fraction 05B), KAFB-106V1 
252.1 (Sample Fraction 06B), KAFB-106V1 262.6 (Sample Fraction 07B), KAFB-106V2 102.2 (Sample 
Fraction 08B), KAFB-106V2 117.1 (Sample Fraction 09B), KAFB-106V2 117.1 DUP (Sample Fraction 
10B), and KAFB-106V2 217.1 (Sample Fraction 12B) required an off-line dilution using a Tedlar bag.  
Toluene is a common contaminant in Tedlar bags, and a CN-flag was applied to Toluene concentrations 
to indicate a high bias.  

Dilution was performed on samples KAFB-106V1 102.1, KAFB-106V1 102.1 Lab Duplicate, 
KAFB-106V1 112.6, KAFB-106V1 159.6, KAFB-106V1 159.6 DUP, KAFB-106V1 217.1, 
KAFB-106V1 252.1, KAFB-106V1 262.6, KAFB-106V2 102.2, KAFB-106V2 117.1, KAFB-106V2 
117.1 DUP, KAFB-106V2 159.9, and KAFB-106V2 217.1 due to the presence of high level target 
species. 

Analytical Notes
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Due to high-level target compounds, samples KAFB-106V1 102.1, KAFB-106V1 112.6, KAFB-106V1 
217.1, KAFB-106V1 252.1, KAFB-106V1 262.6, KAFB-106V2 102.2, KAFB-106V2 117.1, 
KAFB-106V2 117.1 DUP, and KAFB-106V2 217.1 were analyzed twice. Both analysis and associated 
QCs are reported.  The first analysis, file number designated with "A" , includes compounds that exceeded 
the instrument calibration level.  A second analysis, file number designated with "B", was performed 
using further dilution to bring Benzene and Toluene within the calibration range.     

Acetone, 2-Propanol, Hexane, 2-Butanone (Methyl Ethyl Ketone), Cyclohexane, and Heptane exceeded 
the instrument's calibration range for samples KAFB-106V1 102.1, KAFB-106V2 102.2,  and 
KAFB-106V2 217.1. Data is reported as qualified.
 
Acetone, 2-Propanol, Hexane, 2-Butanone (Methyl Ethyl Ketone), and Cyclohexane exceeded the 
instrument's calibration range for sample KAFB-106V1 102.1 Lab Duplicate. Data is reported as 
qualified.

Acetone, Hexane, 2-Butanone (Methyl Ethyl Ketone), Cyclohexane, and Heptane exceeded the 
instrument's calibration range for samples KAFB-106V1 112.6, KAFB-106V1 217.1, KAFB-106V1 
262.6, KAFB-106V2 117.1, and KAFB-106V2 117.1 DUP. Data is reported as qualified.

Acetone, 2-Propanol, Hexane, Cyclohexane, and Heptane exceeded the instrument's calibration range for 
samples KAFB-106V1 159.6 and KAFB-106V1 159.6 DUP. Data is reported as qualified.
 
Acetone, Hexane, Cyclohexane, and Heptane exceeded the instrument's calibration range for sample 
KAFB-106V1 252.1. Data is reported as qualified.

Hexane exceeded the instrument's calibration range for sample KAFB-106V2 159.9. Data is reported as 
qualified.

Hexane exceeded the instrument's calibration range at saturated levels for samples KAFB-106V1 102.1, 
KAFB-106V1 102.1 Lab Duplicate, KAFB-106V1 112.6, KAFB-106V1 159.6, KAFB-106V1 159.6 
DUP, KAFB-106V1 217.1, KAFB-106V2 102.2, KAFB-106V2 117.1, KAFB-106V2 117.1 DUP, and 
KAFB-106V2 217.1. Data is reported as qualified.

Heptane exceeded the instrument's calibration range at saturated levels for sample KAFB-106V2 117.1 
DUP. Data is reported as qualified.
 
Cyclohexane exceeded the instrument's calibration range at saturated levels for samples KAFB-106V2 
117.1 and KAFB-106V2 117.1 DUP . Data is reported as qualified.

The recovery of surrogate Toluene-d8 in samples KAFB-106V1 102.1 (Sample Fraction 01A), 
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KAFB-106V1 102.1 Lab Duplicate, KAFB-106V1 112.6 (Sample Fraction 02A), KAFB-106V1 159.6  
(Sample Fraction 03A), KAFB-106V1 159.6 DUP  (Sample Fraction 04A), KAFB-106V1 217.1 (Sample 
Fraction 05A), KAFB-106V1 252.1 (Sample Fraction 06A), KAFB-106V1 262.6 (Sample Fractions 07A 
& 07B), KAFB-106V2 102.2 (Sample Fraction 08A), KAFB-106V2 117.1 (Sample Fractions 09A & 
09B), KAFB-106V2 117.1 DUP (Sample Fraction 10A), KAFB-106V2 159.9 (Sample Fraction 11A) and 
KAFB-106V2 217.1 (Sample Fraction 12A) were outside laboratory control limits due to high level 
hydrocarbon matrix interference.  The surrogate recovery is flagged.

Samples were analyzed in one analytical batch on MSD-J on 07/18/2019.  The initial continuing 
calibration verification (CCV) for the batch is reported as lab fraction 14A and the ending CCV is 
reported as lab fraction 14B.

Samples were analyzed in one analytical batch on MSD-14 on 07/22/2019.  The initial continuing 
calibration verification (CCV) for the batch is reported as lab fraction 14C and the ending CCV is 
reported as lab fraction 14D.

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
       B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value.  See 
data page for project specific U-flag definition.
       UJ- Non-detected compound associated with low bias in the CCV
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/18/19 03:37 PM

109
msdj.i / j071807

EPA METHOD TO-15 GC/MS

1907216A-01A
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200390 Not Detected U2000

1,2,4-Trichlorobenzene 120-82-1 160005500 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 27001300 1100002400

1,2-Dibromoethane (EDB) 106-93-4 4200440 3100 J3800

1,2-Dichlorobenzene 95-50-1 3300360 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 27002300 340002400

1,3-Butadiene 106-99-0 1200510 Not Detected U1100

1,4-Dioxane 123-91-1 78002200 Not Detected U5900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001600 710000 J4800

2-Hexanone 591-78-6 89003000 Not Detected U6700

2-Propanol 67-63-0 54001500 280000 J4000

4-Methyl-2-pentanone 108-10-1 2200500 Not Detected U2000

Acetone 67-64-1 52001500 5100000 J3900

Bromodichloromethane 75-27-4 3600360 Not Detected U3300

Bromoform 75-25-2 5600430 Not Detected U5100

Carbon Disulfide 75-15-0 6800990 Not Detected U5100

Carbon Tetrachloride 56-23-5 3400360 Not Detected U3100

Chloroethane 75-00-3 58001400 Not Detected U4300

Chloroform 67-66-3 2700250 Not Detected U2400

Chloromethane 74-87-3 4500820 Not Detected U3400

Cyclohexane 110-82-7 1900220 4400000 J1700

Dibromochloromethane 124-48-1 4600360 Not Detected U4200

Ethanol 64-17-5 41002600 1800003100

Ethyl Acetate 141-78-6 7800NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 03:37 PM

109
msdj.i / j071807

EPA METHOD TO-15 GC/MS

1907216A-01A
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2400270 1900002100

Freon 11 75-69-4 3100470 Not Detected U2800

Freon 113 76-13-1 4200750 Not Detected U3800

Freon 12 75-71-8 2700310 Not Detected U2400

Heptane 142-82-5 2200650 2200000 J2000

Hexane 110-54-3 1900450 5400000 J1700

m,p-Xylene 108-38-3 2400290 3000002100

Methylene Chloride 75-09-2 76001300 Not Detected U5700

Naphthalene 91-20-3 11000790 Not Detected U5700

o-Xylene 95-47-6 2400500 1000002100

Propylene 115-07-1 3800990 260002800

Styrene 100-42-5 2300290 Not Detected U2100

Tetrachloroethene 127-18-4 3700390 Not Detected U3300

Tetrahydrofuran 109-99-9 1600330 Not Detected U1400

Total Xylene 1330-20-7 2400NA 400000D

Trichloroethene 79-01-6 2900330 Not Detected U2600

Vinyl Chloride 75-01-4 1400580 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 89
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Dilution Factor:
Instrument/Filename:

7/18/19 03:37 PM

109
msdj.i / j071807

EPA METHOD TO-15 GC/MS

1907216A-01A
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 135 Q
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Dilution Factor:
Instrument/Filename:

7/18/19 04:10 PM

109
msdj.i / j071808

EPA METHOD TO-15 GC/MS

1907216A-01AA
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200390 Not Detected U2000

1,2,4-Trichlorobenzene 120-82-1 160005500 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 27001300 1100002400

1,2-Dibromoethane (EDB) 106-93-4 4200440 2900 J3800

1,2-Dichlorobenzene 95-50-1 3300360 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 27002300 340002400

1,3-Butadiene 106-99-0 1200510 Not Detected U1100

1,4-Dioxane 123-91-1 78002200 Not Detected U5900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001600 700000 J4800

2-Hexanone 591-78-6 89003000 Not Detected U6700

2-Propanol 67-63-0 54001500 270000 J4000

4-Methyl-2-pentanone 108-10-1 2200500 Not Detected U2000

Acetone 67-64-1 52001500 5000000 J3900

Bromodichloromethane 75-27-4 3600360 Not Detected U3300

Bromoform 75-25-2 5600430 Not Detected U5100

Carbon Disulfide 75-15-0 6800990 Not Detected U5100

Carbon Tetrachloride 56-23-5 3400360 Not Detected U3100

Chloroethane 75-00-3 58001400 Not Detected U4300

Chloroform 67-66-3 2700250 Not Detected U2400

Chloromethane 74-87-3 4500820 Not Detected U3400

Cyclohexane 110-82-7 1900220 4300000 J1700

Dibromochloromethane 124-48-1 4600360 Not Detected U4200

Ethanol 64-17-5 41002600 1800003100

Ethyl Acetate 141-78-6 7800NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 04:10 PM

109
msdj.i / j071808

EPA METHOD TO-15 GC/MS

1907216A-01AA
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2400270 1900002100

Freon 11 75-69-4 3100470 Not Detected U2800

Freon 113 76-13-1 4200750 Not Detected U3800

Freon 12 75-71-8 2700310 Not Detected U2400

Heptane 142-82-5 2200650 22000002000

Hexane 110-54-3 1900450 5400000 J1700

m,p-Xylene 108-38-3 2400290 2900002100

Methylene Chloride 75-09-2 76001300 Not Detected U5700

Naphthalene 91-20-3 11000790 Not Detected U5700

o-Xylene 95-47-6 2400500 1000002100

Propylene 115-07-1 3800990 250002800

Styrene 100-42-5 2300290 Not Detected U2100

Tetrachloroethene 127-18-4 3700390 Not Detected U3300

Tetrahydrofuran 109-99-9 1600330 Not Detected U1400

Total Xylene 1330-20-7 2400NA 390000D

Trichloroethene 79-01-6 2900330 Not Detected U2600

Vinyl Chloride 75-01-4 1400580 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/18/19 04:10 PM

109
msdj.i / j071808

EPA METHOD TO-15 GC/MS

1907216A-01AA
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 135 Q

Page  12 of 75



Dilution Factor:
Instrument/Filename:

7/22/19 12:35 PM

109
msd14.i / 14072209

EPA METHOD TO-15 GC/MS

1907216A-01B
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 1700240 20000001000

Toluene 108-88-3 2000370 18000001200

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

7/18/19 04:42 PM

100
msdj.i / j071809

EPA METHOD TO-15 GC/MS

1907216A-02A
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000360 Not Detected U1800

1,2,4-Trichlorobenzene 120-82-1 150005100 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 24001200 1100002200

1,2-Dibromoethane (EDB) 106-93-4 3800410 50003400

1,2-Dichlorobenzene 95-50-1 3000330 Not Detected U2700

1,3,5-Trimethylbenzene 108-67-8 24002100 330002200

1,3-Butadiene 106-99-0 1100470 Not Detected U1000

1,4-Dioxane 123-91-1 72002000 Not Detected U5400

2-Butanone (Methyl Ethyl Ketone) 78-93-3 59001400 560000 J4400

2-Hexanone 591-78-6 82002800 Not Detected U6100

2-Propanol 67-63-0 49001400 1900003700

4-Methyl-2-pentanone 108-10-1 2000460 Not Detected U1800

Acetone 67-64-1 48001400 4100000 J3600

Bromodichloromethane 75-27-4 3400340 Not Detected U3000

Bromoform 75-25-2 5200390 Not Detected U4600

Carbon Disulfide 75-15-0 6200910 1200 J4700

Carbon Tetrachloride 56-23-5 3100330 Not Detected U2800

Chloroethane 75-00-3 53001200 Not Detected U4000

Chloroform 67-66-3 2400230 Not Detected U2200

Chloromethane 74-87-3 4100760 Not Detected U3100

Cyclohexane 110-82-7 1700200 4600000 J1500

Dibromochloromethane 124-48-1 4200330 Not Detected U3800

Ethanol 64-17-5 38002400 1600002800

Ethyl Acetate 141-78-6 7200NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 04:42 PM

100
msdj.i / j071809

EPA METHOD TO-15 GC/MS

1907216A-02A
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2200250 2200002000

Freon 11 75-69-4 2800430 Not Detected U2500

Freon 113 76-13-1 3800690 Not Detected U3400

Freon 12 75-71-8 2500290 Not Detected U2200

Heptane 142-82-5 2000590 2700000 J1800

Hexane 110-54-3 1800410 5100000 J1600

m,p-Xylene 108-38-3 2200260 3400002000

Methylene Chloride 75-09-2 69001200 Not Detected U5200

Naphthalene 91-20-3 10000720 Not Detected U5200

o-Xylene 95-47-6 2200460 1200002000

Propylene 115-07-1 3400900 300002600

Styrene 100-42-5 2100260 Not Detected U1900

Tetrachloroethene 127-18-4 3400360 Not Detected U3000

Tetrahydrofuran 109-99-9 1500310 Not Detected U1300

Total Xylene 1330-20-7 2200NA 460000D

Trichloroethene 79-01-6 2700300 Not Detected U2400

Vinyl Chloride 75-01-4 1300530 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/18/19 04:42 PM

100
msdj.i / j071809

EPA METHOD TO-15 GC/MS

1907216A-02A
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 148 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 01:59 PM

100
msd14.i / 14072211

EPA METHOD TO-15 GC/MS

1907216A-02B
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 1600220 1500000960

Toluene 108-88-3 1900340 22000001100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

7/18/19 08:20 PM

103
msdj.i / j071811

EPA METHOD TO-15 GC/MS

1907216A-03A
7/5/19 09:07 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100370 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 150005200 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 25001200 1500002300

1,2-Dibromoethane (EDB) 106-93-4 4000420 2700 J3600

1,2-Dichlorobenzene 95-50-1 3100340 Not Detected U2800

1,3,5-Trimethylbenzene 108-67-8 25002100 510002300

1,3-Butadiene 106-99-0 1100480 Not Detected U1000

1,4-Dioxane 123-91-1 74002000 Not Detected U5600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 1400004600

2-Hexanone 591-78-6 84002900 Not Detected U6300

2-Propanol 67-63-0 51001400 350000 J3800

4-Methyl-2-pentanone 108-10-1 2100480 Not Detected U1900

Acetone 67-64-1 49001400 3100000 J3700

Benzene 71-43-2 1600210 16000001500

Bromodichloromethane 75-27-4 3400340 Not Detected U3100

Bromoform 75-25-2 5300400 Not Detected U4800

Carbon Disulfide 75-15-0 6400940 1000 J4800

Carbon Tetrachloride 56-23-5 3200340 Not Detected U2900

Chloroethane 75-00-3 54001300 Not Detected U4100

Chloroform 67-66-3 2500240 Not Detected U2300

Chloromethane 74-87-3 4200780 Not Detected U3200

Cyclohexane 110-82-7 1800200 4200000 J1600

Dibromochloromethane 124-48-1 4400340 Not Detected U3900

Ethanol 64-17-5 39002400 970002900
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Dilution Factor:
Instrument/Filename:

7/18/19 08:20 PM

103
msdj.i / j071811

EPA METHOD TO-15 GC/MS

1907216A-03A
7/5/19 09:07 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7400NA Not DetectedD

Ethyl Benzene 100-41-4 2200250 3300002000

Freon 11 75-69-4 2900440 Not Detected U2600

Freon 113 76-13-1 3900710 Not Detected U3600

Freon 12 75-71-8 2500300 Not Detected U2300

Heptane 142-82-5 2100610 3500000 J1900

Hexane 110-54-3 1800420 4800000 J1600

m,p-Xylene 108-38-3 2200270 6900002000

Methylene Chloride 75-09-2 72001300 Not Detected U5400

Naphthalene 91-20-3 11000740 Not Detected U5400

o-Xylene 95-47-6 2200470 2300002000

Propylene 115-07-1 3500930 200002600

Styrene 100-42-5 2200270 Not Detected U2000

Tetrachloroethene 127-18-4 3500370 Not Detected U3100

Tetrahydrofuran 109-99-9 1500320 Not Detected U1400

Toluene 108-88-3 1900280 18000001700

Total Xylene 1330-20-7 2200NA 920000D

Trichloroethene 79-01-6 2800310 Not Detected U2500

Vinyl Chloride 75-01-4 1300540 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

7/18/19 08:20 PM

103
msdj.i / j071811

EPA METHOD TO-15 GC/MS

1907216A-03A
7/5/19 09:07 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 93

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 183 Q
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Dilution Factor:
Instrument/Filename:

7/18/19 08:53 PM

106
msdj.i / j071812

EPA METHOD TO-15 GC/MS

1907216A-04A
7/5/19 09:18 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100380 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 160005400 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 26001300 1600002300

1,2-Dibromoethane (EDB) 106-93-4 4100430 2700 J3700

1,2-Dichlorobenzene 95-50-1 3200350 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 26002200 530002300

1,3-Butadiene 106-99-0 1200500 Not Detected U1000

1,4-Dioxane 123-91-1 76002100 Not Detected U5700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 1400004700

2-Hexanone 591-78-6 87003000 Not Detected U6500

2-Propanol 67-63-0 52001500 350000 J3900

4-Methyl-2-pentanone 108-10-1 2200490 Not Detected U2000

Acetone 67-64-1 50001400 3100000 J3800

Benzene 71-43-2 1700210 16000001500

Bromodichloromethane 75-27-4 3600360 Not Detected U3200

Bromoform 75-25-2 5500420 Not Detected U4900

Carbon Disulfide 75-15-0 6600970 980 J5000

Carbon Tetrachloride 56-23-5 3300350 Not Detected U3000

Chloroethane 75-00-3 56001300 Not Detected U4200

Chloroform 67-66-3 2600240 Not Detected U2300

Chloromethane 74-87-3 4400800 Not Detected U3300

Cyclohexane 110-82-7 1800210 4200000 J1600

Dibromochloromethane 124-48-1 4500350 Not Detected U4100

Ethanol 64-17-5 40002500 980003000
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Dilution Factor:
Instrument/Filename:

7/18/19 08:53 PM

106
msdj.i / j071812

EPA METHOD TO-15 GC/MS

1907216A-04A
7/5/19 09:18 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not DetectedD

Ethyl Benzene 100-41-4 2300260 3300002100

Freon 11 75-69-4 3000460 Not Detected U2700

Freon 113 76-13-1 4100730 Not Detected U3600

Freon 12 75-71-8 2600300 Not Detected U2400

Heptane 142-82-5 2200630 3500000 J2000

Hexane 110-54-3 1900440 4800000 J1700

m,p-Xylene 108-38-3 2300280 7400002100

Methylene Chloride 75-09-2 74001300 Not Detected U5500

Naphthalene 91-20-3 11000770 Not Detected U5600

o-Xylene 95-47-6 2300490 2400002100

Propylene 115-07-1 3600960 200002700

Styrene 100-42-5 2200280 Not Detected U2000

Tetrachloroethene 127-18-4 3600380 Not Detected U3200

Tetrahydrofuran 109-99-9 1600320 Not Detected U1400

Toluene 108-88-3 2000290 18000001800

Total Xylene 1330-20-7 2300NA 980000D

Trichloroethene 79-01-6 2800320 Not Detected U2600

Vinyl Chloride 75-01-4 1400560 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

7/18/19 08:53 PM

106
msdj.i / j071812

EPA METHOD TO-15 GC/MS

1907216A-04A
7/5/19 09:18 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 180 Q
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Dilution Factor:
Instrument/Filename:

7/18/19 09:26 PM

98.0
msdj.i / j071813

EPA METHOD TO-15 GC/MS

1907216A-05A
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000350 Not Detected U1800

1,2,4-Trichlorobenzene 120-82-1 140005000 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 24001200 1600002200

1,2-Dibromoethane (EDB) 106-93-4 3800400 44003400

1,2-Dichlorobenzene 95-50-1 2900320 Not Detected U2600

1,3,5-Trimethylbenzene 108-67-8 24002000 640002200

1,3-Butadiene 106-99-0 1100460 Not Detected U980

1,4-Dioxane 123-91-1 71002000 Not Detected U5300

2-Butanone (Methyl Ethyl Ketone) 78-93-3 58001400 500000 J4300

2-Hexanone 591-78-6 80002700 Not Detected U6000

2-Propanol 67-63-0 48001400 400003600

4-Methyl-2-pentanone 108-10-1 2000450 Not Detected U1800

Acetone 67-64-1 46001300 6000000 J3500

Bromodichloromethane 75-27-4 3300330 Not Detected U3000

Bromoform 75-25-2 5100380 Not Detected U4600

Carbon Disulfide 75-15-0 6100890 Not Detected U4600

Carbon Tetrachloride 56-23-5 3100320 Not Detected U2800

Chloroethane 75-00-3 52001200 Not Detected U3900

Chloroform 67-66-3 2400220 Not Detected U2200

Chloromethane 74-87-3 4000740 Not Detected U3000

Cyclohexane 110-82-7 1700200 5100000 J1500

Dibromochloromethane 124-48-1 4200330 Not Detected U3800

Ethanol 64-17-5 37002300 Not Detected U2800

Ethyl Acetate 141-78-6 7100NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 09:26 PM

98.0
msdj.i / j071813

EPA METHOD TO-15 GC/MS

1907216A-05A
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2100240 4700001900

Freon 11 75-69-4 2800420 Not Detected U2500

Freon 113 76-13-1 3800680 Not Detected U3400

Freon 12 75-71-8 2400280 Not Detected U2200

Heptane 142-82-5 2000580 5200000 J1800

Hexane 110-54-3 1700400 5000000 J1600

m,p-Xylene 108-38-3 2100260 14000001900

Methylene Chloride 75-09-2 68001200 Not Detected U5100

Naphthalene 91-20-3 10000710 Not Detected U5100

o-Xylene 95-47-6 2100450 4300001900

Propylene 115-07-1 3400890 680002500

Styrene 100-42-5 2100260 Not Detected U1900

Tetrachloroethene 127-18-4 3300350 Not Detected U3000

Tetrahydrofuran 109-99-9 1400300 Not Detected U1300

Total Xylene 1330-20-7 2100NA 1800000D

Trichloroethene 79-01-6 2600290 Not Detected U2400

Vinyl Chloride 75-01-4 1200520 Not Detected U1100

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 92
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Dilution Factor:
Instrument/Filename:

7/18/19 09:26 PM

98.0
msdj.i / j071813

EPA METHOD TO-15 GC/MS

1907216A-05A
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 244 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 04:35 PM

196
msd14.i / 14072215

EPA METHOD TO-15 GC/MS

1907216A-05B
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3100440 16000001900

Toluene 108-88-3 3700660 3200000 CN2200

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 97
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Dilution Factor:
Instrument/Filename:

7/18/19 09:58 PM

103
msdj.i / j071814

EPA METHOD TO-15 GC/MS

1907216A-06A
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100370 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 150005200 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 25001200 1200002300

1,2-Dibromoethane (EDB) 106-93-4 4000420 180003600

1,2-Dichlorobenzene 95-50-1 3100340 Not Detected U2800

1,3,5-Trimethylbenzene 108-67-8 25002100 510002300

1,3-Butadiene 106-99-0 1100480 Not Detected U1000

1,4-Dioxane 123-91-1 74002000 Not Detected U5600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 2800004600

2-Hexanone 591-78-6 84002900 Not Detected U6300

2-Propanol 67-63-0 51001400 200003800

4-Methyl-2-pentanone 108-10-1 2100480 Not Detected U1900

Acetone 67-64-1 49001400 1300000 J3700

Bromodichloromethane 75-27-4 3400340 Not Detected U3100

Bromoform 75-25-2 5300400 Not Detected U4800

Carbon Disulfide 75-15-0 6400940 Not Detected U4800

Carbon Tetrachloride 56-23-5 3200340 Not Detected U2900

Chloroethane 75-00-3 54001300 Not Detected U4100

Chloroform 67-66-3 2500240 Not Detected U2300

Chloromethane 74-87-3 4200780 Not Detected U3200

Cyclohexane 110-82-7 1800200 3400000 J1600

Dibromochloromethane 124-48-1 4400340 Not Detected U3900

Ethanol 64-17-5 39002400 46002900

Ethyl Acetate 141-78-6 7400NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 09:58 PM

103
msdj.i / j071814

EPA METHOD TO-15 GC/MS

1907216A-06A
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2200250 4700002000

Freon 11 75-69-4 2900440 Not Detected U2600

Freon 113 76-13-1 3900710 Not Detected U3600

Freon 12 75-71-8 2500300 Not Detected U2300

Heptane 142-82-5 2100610 5700000 J1900

Hexane 110-54-3 1800420 3800000 J1600

m,p-Xylene 108-38-3 2200270 14000002000

Methylene Chloride 75-09-2 72001300 Not Detected U5400

Naphthalene 91-20-3 11000740 Not Detected U5400

o-Xylene 95-47-6 2200470 4100002000

Propylene 115-07-1 3500930 690002600

Styrene 100-42-5 2200270 Not Detected U2000

Tetrachloroethene 127-18-4 3500370 Not Detected U3100

Tetrahydrofuran 109-99-9 1500320 Not Detected U1400

Total Xylene 1330-20-7 2200NA 1800000D

Trichloroethene 79-01-6 2800310 Not Detected U2500

Vinyl Chloride 75-01-4 1300540 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 94
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Dilution Factor:
Instrument/Filename:

7/18/19 09:58 PM

103
msdj.i / j071814

EPA METHOD TO-15 GC/MS

1907216A-06A
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 299 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 05:07 PM

206
msd14.i / 14072216

EPA METHOD TO-15 GC/MS

1907216A-06B
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3300460 8000002000

Toluene 108-88-3 3900700 4200000 CN2300

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 107
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Dilution Factor:
Instrument/Filename:

7/22/19 05:34 PM

206
msd14.i / 14072217

EPA METHOD TO-15 GC/MS

1907216A-06BB
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3300460 7600002000

Toluene 108-88-3 3900700 3900000 CN2300

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 106
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Dilution Factor:
Instrument/Filename:

7/18/19 10:31 PM

100
msdj.i / j071815

EPA METHOD TO-15 GC/MS

1907216A-07A
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2000360 Not Detected U1800

1,2,4-Trichlorobenzene 120-82-1 150005100 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 24001200 1100002200

1,2-Dibromoethane (EDB) 106-93-4 3800410 240003400

1,2-Dichlorobenzene 95-50-1 3000330 Not Detected U2700

1,3,5-Trimethylbenzene 108-67-8 24002100 420002200

1,3-Butadiene 106-99-0 1100470 Not Detected U1000

1,4-Dioxane 123-91-1 72002000 Not Detected U5400

2-Butanone (Methyl Ethyl Ketone) 78-93-3 59001400 540000 J4400

2-Hexanone 591-78-6 82002800 Not Detected U6100

2-Propanol 67-63-0 49001400 510003700

4-Methyl-2-pentanone 108-10-1 2000460 Not Detected U1800

Acetone 67-64-1 48001400 2200000 J3600

Bromodichloromethane 75-27-4 3400340 Not Detected U3000

Bromoform 75-25-2 5200390 Not Detected U4600

Carbon Disulfide 75-15-0 6200910 Not Detected U4700

Carbon Tetrachloride 56-23-5 3100330 Not Detected U2800

Chloroethane 75-00-3 53001200 Not Detected U4000

Chloroform 67-66-3 2400230 Not Detected U2200

Chloromethane 74-87-3 4100760 Not Detected U3100

Cyclohexane 110-82-7 1700200 3400000 J1500

Dibromochloromethane 124-48-1 4200330 Not Detected U3800

Ethanol 64-17-5 38002400 160002800

Ethyl Acetate 141-78-6 7200NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 10:31 PM

100
msdj.i / j071815

EPA METHOD TO-15 GC/MS

1907216A-07A
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2200250 4600002000

Freon 11 75-69-4 2800430 Not Detected U2500

Freon 113 76-13-1 3800690 Not Detected U3400

Freon 12 75-71-8 2500290 Not Detected U2200

Heptane 142-82-5 2000590 6100000 J1800

Hexane 110-54-3 1800410 3300000 J1600

m,p-Xylene 108-38-3 2200260 12000002000

Methylene Chloride 75-09-2 69001200 Not Detected U5200

Naphthalene 91-20-3 10000720 Not Detected U5200

o-Xylene 95-47-6 2200460 3300002000

Propylene 115-07-1 3400900 720002600

Styrene 100-42-5 2100260 Not Detected U1900

Tetrachloroethene 127-18-4 3400360 Not Detected U3000

Tetrahydrofuran 109-99-9 1500310 Not Detected U1300

Total Xylene 1330-20-7 2200NA 1500000D

Trichloroethene 79-01-6 2700300 Not Detected U2400

Vinyl Chloride 75-01-4 1300530 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 94
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Dilution Factor:
Instrument/Filename:

7/18/19 10:31 PM

100
msdj.i / j071815

EPA METHOD TO-15 GC/MS

1907216A-07A
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 308 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 06:24 PM

201
msd14.i / 14072219

EPA METHOD TO-15 GC/MS

1907216A-07B
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3200450 7800001900

Toluene 108-88-3 3800680 5500000 CN2300

CN =See Case Narrative explanation
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 125 Q
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Dilution Factor:
Instrument/Filename:

7/18/19 11:04 PM

109
msdj.i / j071816

EPA METHOD TO-15 GC/MS

1907216A-08A
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200390 Not Detected U2000

1,2,4-Trichlorobenzene 120-82-1 160005500 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 27001300 1500002400

1,2-Dibromoethane (EDB) 106-93-4 4200440 240003800

1,2-Dichlorobenzene 95-50-1 3300360 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 27002300 570002400

1,3-Butadiene 106-99-0 1200510 Not Detected U1100

1,4-Dioxane 123-91-1 78002200 Not Detected U5900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001600 880000 J4800

2-Hexanone 591-78-6 89003000 Not Detected U6700

2-Propanol 67-63-0 54001500 340000 J4000

4-Methyl-2-pentanone 108-10-1 2200500 Not Detected U2000

Acetone 67-64-1 52001500 5900000 J3900

Bromodichloromethane 75-27-4 3600360 Not Detected U3300

Bromoform 75-25-2 5600430 Not Detected U5100

Carbon Disulfide 75-15-0 6800990 Not Detected U5100

Carbon Tetrachloride 56-23-5 3400360 Not Detected U3100

Chloroethane 75-00-3 58001400 Not Detected U4300

Chloroform 67-66-3 2700250 Not Detected U2400

Chloromethane 74-87-3 4500820 Not Detected U3400

Cyclohexane 110-82-7 1900220 6100000 J1700

Dibromochloromethane 124-48-1 4600360 Not Detected U4200

Ethanol 64-17-5 41002600 670003100

Ethyl Acetate 141-78-6 7800NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 11:04 PM

109
msdj.i / j071816

EPA METHOD TO-15 GC/MS

1907216A-08A
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2400270 4400002100

Freon 11 75-69-4 3100470 Not Detected U2800

Freon 113 76-13-1 4200750 Not Detected U3800

Freon 12 75-71-8 2700310 Not Detected U2400

Heptane 142-82-5 2200650 6200000 J2000

Hexane 110-54-3 1900450 5600000 J1700

m,p-Xylene 108-38-3 2400290 11000002100

Methylene Chloride 75-09-2 76001300 Not Detected U5700

Naphthalene 91-20-3 11000790 Not Detected U5700

o-Xylene 95-47-6 2400500 3300002100

Propylene 115-07-1 3800990 270002800

Styrene 100-42-5 2300290 Not Detected U2100

Tetrachloroethene 127-18-4 3700390 Not Detected U3300

Tetrahydrofuran 109-99-9 1600330 Not Detected U1400

Total Xylene 1330-20-7 2400NA 1400000D

Trichloroethene 79-01-6 2900330 Not Detected U2600

Vinyl Chloride 75-01-4 1400580 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 96
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Dilution Factor:
Instrument/Filename:

7/18/19 11:04 PM

109
msdj.i / j071816

EPA METHOD TO-15 GC/MS

1907216A-08A
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 101

Toluene-d8 2037-26-5 86-115 236 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 06:48 PM

217
msd14.i / 14072220

EPA METHOD TO-15 GC/MS

1907216A-08B
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3500480 18000002100

Toluene 108-88-3 4100740 4500000 CN2400

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

7/18/19 11:37 PM

103
msdj.i / j071817

EPA METHOD TO-15 GC/MS

1907216A-09A
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100370 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 150005200 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 25001200 2400002300

1,2-Dibromoethane (EDB) 106-93-4 4000420 170003600

1,2-Dichlorobenzene 95-50-1 3100340 Not Detected U2800

1,3,5-Trimethylbenzene 108-67-8 25002100 900002300

1,3-Butadiene 106-99-0 1100480 Not Detected U1000

1,4-Dioxane 123-91-1 74002000 Not Detected U5600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 710000 J4600

2-Hexanone 591-78-6 84002900 Not Detected U6300

2-Propanol 67-63-0 51001400 900003800

4-Methyl-2-pentanone 108-10-1 2100480 Not Detected U1900

Acetone 67-64-1 49001400 4000000 J3700

Bromodichloromethane 75-27-4 3400340 Not Detected U3100

Bromoform 75-25-2 5300400 Not Detected U4800

Carbon Disulfide 75-15-0 6400940 1700 J4800

Carbon Tetrachloride 56-23-5 3200340 Not Detected U2900

Chloroethane 75-00-3 54001300 Not Detected U4100

Chloroform 67-66-3 2500240 Not Detected U2300

Chloromethane 74-87-3 4200780 Not Detected U3200

Cyclohexane 110-82-7 1800200 6000000 J1600

Dibromochloromethane 124-48-1 4400340 Not Detected U3900

Ethanol 64-17-5 39002400 82002900

Ethyl Acetate 141-78-6 7400NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 11:37 PM

103
msdj.i / j071817

EPA METHOD TO-15 GC/MS

1907216A-09A
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2200250 4300002000

Freon 11 75-69-4 2900440 Not Detected U2600

Freon 113 76-13-1 3900710 Not Detected U3600

Freon 12 75-71-8 2500300 Not Detected U2300

Heptane 142-82-5 2100610 6000000 J1900

Hexane 110-54-3 1800420 5500000 J1600

m,p-Xylene 108-38-3 2200270 12000002000

Methylene Chloride 75-09-2 72001300 Not Detected U5400

Naphthalene 91-20-3 11000740 Not Detected U5400

o-Xylene 95-47-6 2200470 3800002000

Propylene 115-07-1 3500930 290002600

Styrene 100-42-5 2200270 Not Detected U2000

Tetrachloroethene 127-18-4 3500370 Not Detected U3100

Tetrahydrofuran 109-99-9 1500320 Not Detected U1400

Total Xylene 1330-20-7 2200NA 1600000D

Trichloroethene 79-01-6 2800310 Not Detected U2500

Vinyl Chloride 75-01-4 1300540 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 95
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Dilution Factor:
Instrument/Filename:

7/18/19 11:37 PM

103
msdj.i / j071817

EPA METHOD TO-15 GC/MS

1907216A-09A
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 102

Toluene-d8 2037-26-5 86-115 244 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 07:47 PM

206
msd14.i / 14072222

EPA METHOD TO-15 GC/MS

1907216A-09B
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3300460 23000002000

Toluene 108-88-3 3900700 5200000 CN2300

CN =See Case Narrative explanation
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 127 Q
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Dilution Factor:
Instrument/Filename:

7/19/19 12:10 AM

103
msdj.i / j071818

EPA METHOD TO-15 GC/MS

1907216A-10A
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100370 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 150005200 Not Detected U11000

1,2,4-Trimethylbenzene 95-63-6 25001200 2400002300

1,2-Dibromoethane (EDB) 106-93-4 4000420 160003600

1,2-Dichlorobenzene 95-50-1 3100340 Not Detected U2800

1,3,5-Trimethylbenzene 108-67-8 25002100 860002300

1,3-Butadiene 106-99-0 1100480 Not Detected U1000

1,4-Dioxane 123-91-1 74002000 Not Detected U5600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 61001500 730000 J4600

2-Hexanone 591-78-6 84002900 Not Detected U6300

2-Propanol 67-63-0 51001400 950003800

4-Methyl-2-pentanone 108-10-1 2100480 Not Detected U1900

Acetone 67-64-1 49001400 4100000 J3700

Bromodichloromethane 75-27-4 3400340 Not Detected U3100

Bromoform 75-25-2 5300400 Not Detected U4800

Carbon Disulfide 75-15-0 6400940 1700 J4800

Carbon Tetrachloride 56-23-5 3200340 Not Detected U2900

Chloroethane 75-00-3 54001300 Not Detected U4100

Chloroform 67-66-3 2500240 Not Detected U2300

Chloromethane 74-87-3 4200780 Not Detected U3200

Cyclohexane 110-82-7 1800200 6000000 J1600

Dibromochloromethane 124-48-1 4400340 Not Detected U3900

Ethanol 64-17-5 39002400 89002900

Ethyl Acetate 141-78-6 7400NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/19/19 12:10 AM

103
msdj.i / j071818

EPA METHOD TO-15 GC/MS

1907216A-10A
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2200250 4400002000

Freon 11 75-69-4 2900440 Not Detected U2600

Freon 113 76-13-1 3900710 Not Detected U3600

Freon 12 75-71-8 2500300 Not Detected U2300

Heptane 142-82-5 2100610 6200000 J1900

Hexane 110-54-3 1800420 5900000 J1600

m,p-Xylene 108-38-3 2200270 12000002000

Methylene Chloride 75-09-2 72001300 Not Detected U5400

Naphthalene 91-20-3 11000740 Not Detected U5400

o-Xylene 95-47-6 2200470 3700002000

Propylene 115-07-1 3500930 290002600

Styrene 100-42-5 2200270 Not Detected U2000

Tetrachloroethene 127-18-4 3500370 Not Detected U3100

Tetrahydrofuran 109-99-9 1500320 Not Detected U1400

Total Xylene 1330-20-7 2200NA 1500000D

Trichloroethene 79-01-6 2800310 Not Detected U2500

Vinyl Chloride 75-01-4 1300540 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/19/19 12:10 AM

103
msdj.i / j071818

EPA METHOD TO-15 GC/MS

1907216A-10A
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 103

Toluene-d8 2037-26-5 86-115 246 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 08:16 PM

206
msd14.i / 14072223

EPA METHOD TO-15 GC/MS

1907216A-10B
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 3300460 22000002000

Toluene 108-88-3 3900700 4200000 CN2300

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 105
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Dilution Factor:
Instrument/Filename:

7/19/19 12:43 AM

106
msdj.i / j071819

EPA METHOD TO-15 GC/MS

1907216A-11A
7/5/19 11:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2100380 Not Detected U1900

1,2,4-Trichlorobenzene 120-82-1 160005400 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 26001300 1500002300

1,2-Dibromoethane (EDB) 106-93-4 4100430 1600 J3700

1,2-Dichlorobenzene 95-50-1 3200350 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 26002200 540002300

1,3-Butadiene 106-99-0 1200500 Not Detected U1000

1,4-Dioxane 123-91-1 76002100 Not Detected U5700

2-Butanone (Methyl Ethyl Ketone) 78-93-3 62001500 5200 J4700

2-Hexanone 591-78-6 87003000 Not Detected U6500

2-Propanol 67-63-0 52001500 2100 J3900

4-Methyl-2-pentanone 108-10-1 2200490 Not Detected U2000

Acetone 67-64-1 50001400 1800003800

Benzene 71-43-2 1700210 6600001500

Bromodichloromethane 75-27-4 3600360 Not Detected U3200

Bromoform 75-25-2 5500420 Not Detected U4900

Carbon Disulfide 75-15-0 6600970 Not Detected U5000

Carbon Tetrachloride 56-23-5 3300350 Not Detected U3000

Chloroethane 75-00-3 56001300 Not Detected U4200

Chloroform 67-66-3 2600240 Not Detected U2300

Chloromethane 74-87-3 4400800 Not Detected U3300

Cyclohexane 110-82-7 1800210 17000001600

Dibromochloromethane 124-48-1 4500350 Not Detected U4100

Ethanol 64-17-5 40002500 Not Detected U3000
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Dilution Factor:
Instrument/Filename:

7/19/19 12:43 AM

106
msdj.i / j071819

EPA METHOD TO-15 GC/MS

1907216A-11A
7/5/19 11:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 7600NA Not DetectedD

Ethyl Benzene 100-41-4 2300260 1200002100

Freon 11 75-69-4 3000460 Not Detected U2700

Freon 113 76-13-1 4100730 Not Detected U3600

Freon 12 75-71-8 2600300 Not Detected U2400

Heptane 142-82-5 2200630 14000002000

Hexane 110-54-3 1900440 2500000 J1700

m,p-Xylene 108-38-3 2300280 3600002100

Methylene Chloride 75-09-2 74001300 Not Detected U5500

Naphthalene 91-20-3 11000770 Not Detected U5600

o-Xylene 95-47-6 2300490 1300002100

Propylene 115-07-1 3600960 54002700

Styrene 100-42-5 2200280 Not Detected U2000

Tetrachloroethene 127-18-4 3600380 Not Detected U3200

Tetrahydrofuran 109-99-9 1600320 Not Detected U1400

Toluene 108-88-3 2000290 9900001800

Total Xylene 1330-20-7 2300NA 500000D

Trichloroethene 79-01-6 2800320 Not Detected U2600

Vinyl Chloride 75-01-4 1400560 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

7/19/19 12:43 AM

106
msdj.i / j071819

EPA METHOD TO-15 GC/MS

1907216A-11A
7/5/19 11:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 87

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 134 Q
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Dilution Factor:
Instrument/Filename:

7/18/19 07:47 PM

109
msdj.i / j071810

EPA METHOD TO-15 GC/MS

1907216A-12A
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 2200390 Not Detected U2000

1,2,4-Trichlorobenzene 120-82-1 160005500 Not Detected U12000

1,2,4-Trimethylbenzene 95-63-6 27001300 1600002400

1,2-Dibromoethane (EDB) 106-93-4 4200440 73003800

1,2-Dichlorobenzene 95-50-1 3300360 Not Detected U2900

1,3,5-Trimethylbenzene 108-67-8 27002300 570002400

1,3-Butadiene 106-99-0 1200510 Not Detected U1100

1,4-Dioxane 123-91-1 78002200 Not Detected U5900

2-Butanone (Methyl Ethyl Ketone) 78-93-3 64001600 370000 J4800

2-Hexanone 591-78-6 89003000 Not Detected U6700

2-Propanol 67-63-0 54001500 300000 J4000

4-Methyl-2-pentanone 108-10-1 2200500 Not Detected U2000

Acetone 67-64-1 52001500 5900000 J3900

Bromodichloromethane 75-27-4 3600360 Not Detected U3300

Bromoform 75-25-2 5600430 Not Detected U5100

Carbon Disulfide 75-15-0 6800990 Not Detected U5100

Carbon Tetrachloride 56-23-5 3400360 Not Detected U3100

Chloroethane 75-00-3 58001400 Not Detected U4300

Chloroform 67-66-3 2700250 Not Detected U2400

Chloromethane 74-87-3 4500820 Not Detected U3400

Cyclohexane 110-82-7 1900220 4900000 J1700

Dibromochloromethane 124-48-1 4600360 Not Detected U4200

Ethanol 64-17-5 41002600 Not Detected U3100

Ethyl Acetate 141-78-6 7800NA Not DetectedD
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Dilution Factor:
Instrument/Filename:

7/18/19 07:47 PM

109
msdj.i / j071810

EPA METHOD TO-15 GC/MS

1907216A-12A
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Benzene 100-41-4 2400270 3400002100

Freon 11 75-69-4 3100470 Not Detected U2800

Freon 113 76-13-1 4200750 Not Detected U3800

Freon 12 75-71-8 2700310 Not Detected U2400

Heptane 142-82-5 2200650 4500000 J2000

Hexane 110-54-3 1900450 5100000 J1700

m,p-Xylene 108-38-3 2400290 8000002100

Methylene Chloride 75-09-2 76001300 Not Detected U5700

Naphthalene 91-20-3 11000790 Not Detected U5700

o-Xylene 95-47-6 2400500 2400002100

Propylene 115-07-1 3800990 420002800

Styrene 100-42-5 2300290 Not Detected U2100

Tetrachloroethene 127-18-4 3700390 Not Detected U3300

Tetrahydrofuran 109-99-9 1600330 Not Detected U1400

Total Xylene 1330-20-7 2400NA 1000000D

Trichloroethene 79-01-6 2900330 Not Detected U2600

Vinyl Chloride 75-01-4 1400580 Not Detected U1200

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 91
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Dilution Factor:
Instrument/Filename:

7/18/19 07:47 PM

109
msdj.i / j071810

EPA METHOD TO-15 GC/MS

1907216A-12A
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 199 Q
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Dilution Factor:
Instrument/Filename:

7/22/19 09:13 PM

181
msd14.i / 14072225

EPA METHOD TO-15 GC/MS

1907216A-12B
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 2900400 14000001700

Toluene 108-88-3 3400610 2600000 CN2000

CN =See Case Narrative explanation
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 104
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Dilution Factor:
Instrument/Filename:

7/18/19 02:33 PM

1.00
msdj.i / j071806a

EPA METHOD TO-15 GC/MS

1907216A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 203.6 Not Detected U18

1,2,4-Trichlorobenzene 120-82-1 15051 Not Detected U110

1,2,4-Trimethylbenzene 95-63-6 2412 Not Detected U22

1,2-Dibromoethane (EDB) 106-93-4 384.1 Not Detected U34

1,2-Dichlorobenzene 95-50-1 303.3 Not Detected U27

1,3,5-Trimethylbenzene 108-67-8 2421 Not Detected U22

1,3-Butadiene 106-99-0 114.7 Not Detected U10

1,4-Dioxane 123-91-1 7220 Not Detected U54

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U44

2-Hexanone 591-78-6 8228 Not Detected U61

2-Propanol 67-63-0 4914 Not Detected U37

4-Methyl-2-pentanone 108-10-1 204.6 Not Detected U18

Acetone 67-64-1 4814 Not Detected U36

Benzene 71-43-2 162.0 Not Detected U14

Bromodichloromethane 75-27-4 343.4 Not Detected U30

Bromoform 75-25-2 523.9 Not Detected U46

Carbon Disulfide 75-15-0 629.1 Not Detected U47

Carbon Tetrachloride 56-23-5 313.3 Not Detected U28

Chloroethane 75-00-3 5312 Not Detected U40

Chloroform 67-66-3 242.3 Not Detected U22

Chloromethane 74-87-3 417.6 Not Detected U31

Cyclohexane 110-82-7 172.0 Not Detected U15

Dibromochloromethane 124-48-1 423.3 Not Detected U38

Ethanol 64-17-5 3824 Not Detected U28
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Dilution Factor:
Instrument/Filename:

7/18/19 02:33 PM

1.00
msdj.i / j071806a

EPA METHOD TO-15 GC/MS

1907216A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 222.5 Not Detected U20

Freon 11 75-69-4 284.3 Not Detected U25

Freon 113 76-13-1 386.9 Not Detected U34

Freon 12 75-71-8 252.9 Not Detected U22

Heptane 142-82-5 205.9 Not Detected U18

Hexane 110-54-3 184.1 Not Detected U16

m,p-Xylene 108-38-3 222.6 Not Detected U20

Methylene Chloride 75-09-2 6912 Not Detected U52

Naphthalene 91-20-3 1007.2 Not Detected U52

o-Xylene 95-47-6 224.6 Not Detected U20

Propylene 115-07-1 349.0 Not Detected U26

Styrene 100-42-5 212.6 Not Detected U19

Tetrachloroethene 127-18-4 343.6 Not Detected U30

Tetrahydrofuran 109-99-9 153.1 Not Detected U13

Toluene 108-88-3 192.7 Not Detected U17

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 273.0 Not Detected U24

Vinyl Chloride 75-01-4 135.3 Not Detected U12

U = The analyte was not detected above the MDL.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/18/19 02:33 PM

1.00
msdj.i / j071806a

EPA METHOD TO-15 GC/MS

1907216A-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 96

Toluene-d8 2037-26-5 86-115 99
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Dilution Factor:
Instrument/Filename:

7/22/19 11:19 AM

1.00
msd14.i / 14072207a

EPA METHOD TO-15 GC/MS

1907216A-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Benzene 71-43-2 162.2 Not Detected U9.6

Toluene 108-88-3 193.4 Not Detected U11

U = The analyte was not detected above the MDL.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 93
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Dilution Factor:
Instrument/Filename:

7/18/19 12:02 PM

1.00
msdj.i / j071802a

EPA METHOD TO-15 GC/MS

1907216A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 103

1,2,4-Trichlorobenzene 120-82-1 88

1,2,4-Trimethylbenzene 95-63-6 101

1,2-Dibromoethane (EDB) 106-93-4 96

1,2-Dichlorobenzene 95-50-1 92

1,3,5-Trimethylbenzene 108-67-8 101

1,3-Butadiene 106-99-0 87

1,4-Dioxane 123-91-1 92

2-Butanone (Methyl Ethyl Ketone) 78-93-3 92

2-Hexanone 591-78-6 95

2-Propanol 67-63-0 85

4-Methyl-2-pentanone 108-10-1 85

Acetone 67-64-1 109

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 89

Bromoform 75-25-2 93

Carbon Disulfide 75-15-0 90

Carbon Tetrachloride 56-23-5 98

Chloroethane 75-00-3 92

Chloroform 67-66-3 101

Chloromethane 74-87-3 83

Cyclohexane 110-82-7 98

Dibromochloromethane 124-48-1 92

Ethanol 64-17-5 85
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Dilution Factor:
Instrument/Filename:

7/18/19 12:02 PM

1.00
msdj.i / j071802a

EPA METHOD TO-15 GC/MS

1907216A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 93

Ethyl Benzene 100-41-4 102

Freon 11 75-69-4 93

Freon 113 76-13-1 98

Freon 12 75-71-8 84

Heptane 142-82-5 92

Hexane 110-54-3 97

m,p-Xylene 108-38-3 102

Methylene Chloride 75-09-2 107

Naphthalene 91-20-3 96

o-Xylene 95-47-6 102

Propylene 115-07-1 91

Styrene 100-42-5 88

Tetrachloroethene 127-18-4 104

Tetrahydrofuran 109-99-9 93

Toluene 108-88-3 102

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 101

Vinyl Chloride 75-01-4 88

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/18/19 12:02 PM

1.00
msdj.i / j071802a

EPA METHOD TO-15 GC/MS

1907216A-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

7/19/19 10:59 AM

1.00
msdj.i / j071826

EPA METHOD TO-15 GC/MS

1907216A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 98

1,2,4-Trichlorobenzene 120-82-1 80

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 94

1,2-Dichlorobenzene 95-50-1 89

1,3,5-Trimethylbenzene 108-67-8 98

1,3-Butadiene 106-99-0 85

1,4-Dioxane 123-91-1 91

2-Butanone (Methyl Ethyl Ketone) 78-93-3 92

2-Hexanone 591-78-6 93

2-Propanol 67-63-0 81

4-Methyl-2-pentanone 108-10-1 83

Acetone 67-64-1 113

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 88

Bromoform 75-25-2 90

Carbon Disulfide 75-15-0 88

Carbon Tetrachloride 56-23-5 96

Chloroethane 75-00-3 89

Chloroform 67-66-3 97

Chloromethane 74-87-3 78

Cyclohexane 110-82-7 98

Dibromochloromethane 124-48-1 89

Ethanol 64-17-5 80
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Dilution Factor:
Instrument/Filename:

7/19/19 10:59 AM

1.00
msdj.i / j071826

EPA METHOD TO-15 GC/MS

1907216A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 99

Freon 11 75-69-4 89

Freon 113 76-13-1 95

Freon 12 75-71-8 82

Heptane 142-82-5 96

Hexane 110-54-3 97

m,p-Xylene 108-38-3 99

Methylene Chloride 75-09-2 101

Naphthalene 91-20-3 90

o-Xylene 95-47-6 100

Propylene 115-07-1 87

Styrene 100-42-5 86

Tetrachloroethene 127-18-4 102

Tetrahydrofuran 109-99-9 91

Toluene 108-88-3 104

Total Xylene 1330-20-7 100

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 85

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 89
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Dilution Factor:
Instrument/Filename:

7/19/19 10:59 AM

1.00
msdj.i / j071826

EPA METHOD TO-15 GC/MS

1907216A-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 100

Toluene-d8 2037-26-5 86-115 99
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Dilution Factor:
Instrument/Filename:

7/22/19 08:21 AM

1.00
msd14.i / 14072202a

EPA METHOD TO-15 GC/MS

1907216A-14C
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Benzene 71-43-2 100

Toluene 108-88-3 98

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

7/22/19 10:01 PM

1.00
msd14.i / 14072227

EPA METHOD TO-15 GC/MS

1907216A-14D
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Benzene 71-43-2 78

Toluene 108-88-3 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

7/18/19 12:30 PM

1.00
msdj.i / j071803a

EPA METHOD TO-15 GC/MS

1907216A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 104

1,2,4-Trichlorobenzene 120-82-1 93

1,2,4-Trimethylbenzene 95-63-6 102

1,2-Dibromoethane (EDB) 106-93-4 95

1,2-Dichlorobenzene 95-50-1 94

1,3,5-Trimethylbenzene 108-67-8 103

1,3-Butadiene 106-99-0 88

1,4-Dioxane 123-91-1 92

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94

2-Hexanone 591-78-6 101

2-Propanol 67-63-0 93

4-Methyl-2-pentanone 108-10-1 87

Acetone 67-64-1 116

Benzene 71-43-2 103

Bromodichloromethane 75-27-4 93

Bromoform 75-25-2 94

Carbon Disulfide 75-15-0 82

Carbon Tetrachloride 56-23-5 100

Chloroethane 75-00-3 95

Chloroform 67-66-3 102

Chloromethane 74-87-3 86

Cyclohexane 110-82-7 103

Dibromochloromethane 124-48-1 93

Ethanol 64-17-5 93
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Dilution Factor:
Instrument/Filename:

7/18/19 12:30 PM

1.00
msdj.i / j071803a

EPA METHOD TO-15 GC/MS

1907216A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 103

Freon 11 75-69-4 98

Freon 113 76-13-1 98

Freon 12 75-71-8 88

Heptane 142-82-5 95

Hexane 110-54-3 101

m,p-Xylene 108-38-3 101

Methylene Chloride 75-09-2 109

Naphthalene 91-20-3 66

o-Xylene 95-47-6 102

Propylene 115-07-1 90

Styrene 100-42-5 92

Tetrachloroethene 127-18-4 106

Tetrahydrofuran 109-99-9 96

Toluene 108-88-3 105

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 105

Vinyl Chloride 75-01-4 91

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/18/19 12:30 PM

1.00
msdj.i / j071803a

EPA METHOD TO-15 GC/MS

1907216A-15A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 101

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

7/18/19 12:58 PM

1.00
msdj.i / j071804a

EPA METHOD TO-15 GC/MS

1907216A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 104

1,2,4-Trichlorobenzene 120-82-1 97

1,2,4-Trimethylbenzene 95-63-6 104

1,2-Dibromoethane (EDB) 106-93-4 98

1,2-Dichlorobenzene 95-50-1 96

1,3,5-Trimethylbenzene 108-67-8 104

1,3-Butadiene 106-99-0 87

1,4-Dioxane 123-91-1 94

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94

2-Hexanone 591-78-6 99

2-Propanol 67-63-0 92

4-Methyl-2-pentanone 108-10-1 86

Acetone 67-64-1 108

Benzene 71-43-2 104

Bromodichloromethane 75-27-4 92

Bromoform 75-25-2 95

Carbon Disulfide 75-15-0 81

Carbon Tetrachloride 56-23-5 98

Chloroethane 75-00-3 95

Chloroform 67-66-3 102

Chloromethane 74-87-3 86

Cyclohexane 110-82-7 99

Dibromochloromethane 124-48-1 94

Ethanol 64-17-5 97
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Dilution Factor:
Instrument/Filename:

7/18/19 12:58 PM

1.00
msdj.i / j071804a

EPA METHOD TO-15 GC/MS

1907216A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 102

Freon 11 75-69-4 96

Freon 113 76-13-1 98

Freon 12 75-71-8 87

Heptane 142-82-5 95

Hexane 110-54-3 98

m,p-Xylene 108-38-3 101

Methylene Chloride 75-09-2 109

Naphthalene 91-20-3 68

o-Xylene 95-47-6 106

Propylene 115-07-1 86

Styrene 100-42-5 93

Tetrachloroethene 127-18-4 105

Tetrahydrofuran 109-99-9 95

Toluene 108-88-3 103

Total Xylene 1330-20-7 104

Trichloroethene 79-01-6 104

Vinyl Chloride 75-01-4 91

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 88
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Dilution Factor:
Instrument/Filename:

7/18/19 12:58 PM

1.00
msdj.i / j071804a

EPA METHOD TO-15 GC/MS

1907216A-15AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 98
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Dilution Factor:
Instrument/Filename:

7/22/19 08:46 AM

1.00
msd14.i / 14072203a

EPA METHOD TO-15 GC/MS

1907216A-15B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Benzene 71-43-2 101

Toluene 108-88-3 100

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 102
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Dilution Factor:
Instrument/Filename:

7/22/19 09:32 AM

1.00
msd14.i / 14072204a

EPA METHOD TO-15 GC/MS

1907216A-15BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Benzene 71-43-2 100

Toluene 108-88-3 98

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

Toluene-d8 2037-26-5 86-115 100
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* % Recovery is calculated using unrounded analytical results.



7/23/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907216B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907216B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/23/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified TO-3 11.5 "Hg 5 psi
02A KAFB-106V1 112.6 Modified TO-3 10.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified TO-3 10.5 "Hg 5 psi
04A KAFB-106V1 159.6 DUP Modified TO-3 11.0 "Hg 5 psi
05A KAFB-106V1 217.1 Modified TO-3 9.5 "Hg 5 psi
06A KAFB-106V1 252.1 Modified TO-3 10.5 "Hg 5 psi
07A KAFB-106V1 262.6 Modified TO-3 10.0 "Hg 5 psi
07AA KAFB-106V1 262.6 Lab Duplicate Modified TO-3 10.0 "Hg 5 psi
08A KAFB-106V2 102.2 Modified TO-3 11.5 "Hg 5 psi
09A KAFB-106V2 117.1 Modified TO-3 10.5 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified TO-3 10.5 "Hg 5 psi
11A KAFB-106V2 159.9 Modified TO-3 11.0 "Hg 5 psi
12A KAFB-106V2 217.1 Modified TO-3 11.5 "Hg 5 psi
13A Lab Blank Modified TO-3 NA NA
14A LCS Modified TO-3 NA NA
14AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/23/19
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LABORATORY NARRATIVE
DoD QSM - TO-3 
EA Engineering

Workorder# 1907216B

  Twelve  6  Liter  Summa  Canister  samples  were  received  on  July  10,  2019.  The  laboratory  performed 
analysis  for  volatile  organic  compounds  in  air  via  modified  EPA  Method  TO-3  using  gas 
chromatography  with  flame  ionization  detection.   The  TPH  results  are  calculated  using  the  response  of 
Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH  ppmv  result  to  ug/m3.   The  method 
involves  concentrating  up  to  200  mL  of  sample.   The  concentrated  aliquot  is  then  dry  purged  to 
remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.

Fluorobenzene  (FID)  was  manually  integrated  in  samples  KAFB-106V1  217.1,  KAFB-106V1  252.1,
KAFB-106V1  262.6,  KAFB-106V1  262.6  Lab  Duplicate,  KAFB-106V2  102.2  and  KAFB-106V2 

Analytical Notes
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117.1.

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/16/19 01:05 PM

2170
gcd.i / d071608

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-01A
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000130000 110000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 122
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Dilution Factor:
Instrument/Filename:

7/16/19 01:45 PM

2010
gcd.i / d071609

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-02A
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 200000120000 110000000160000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 116
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Dilution Factor:
Instrument/Filename:

7/16/19 02:36 PM

2580
gcd.i / d071610

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-03A
7/5/19 09:07 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 260000150000 130000000210000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 111
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Dilution Factor:
Instrument/Filename:

7/16/19 03:21 PM

2120
gcd.i / d071611

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-04A
7/5/19 09:18 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000120000 130000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 114
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Dilution Factor:
Instrument/Filename:

7/16/19 04:08 PM

1960
gcd.i / d071612

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-05A
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 200000110000 170000000160000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 119
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Dilution Factor:
Instrument/Filename:

7/16/19 04:48 PM

2060
gcd.i / d071613

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-06A
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 150000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 119
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Dilution Factor:
Instrument/Filename:

7/16/19 05:32 PM

2010
gcd.i / d071614

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-07A
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 200000120000 150000000160000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 127

Page  11 of 20



Dilution Factor:
Instrument/Filename:

7/16/19 06:11 PM

2010
gcd.i / d071615

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-07AA
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 200000120000 150000000160000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 125
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Dilution Factor:
Instrument/Filename:

7/16/19 06:49 PM

2170
gcd.i / d071616

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-08A
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 220000130000 200000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 128
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Dilution Factor:
Instrument/Filename:

7/16/19 08:09 PM

3430
gcd.i / d071618

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-09A
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 350000200000 220000000280000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 118
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Dilution Factor:
Instrument/Filename:

7/16/19 08:47 PM

3430
gcd.i / d071619

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-10A
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 350000200000 210000000280000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 121
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Dilution Factor:
Instrument/Filename:

7/16/19 11:36 AM

848
gcd.i / d071606

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-11A
7/5/19 11:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 8700050000 7600000069000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 106
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Dilution Factor:
Instrument/Filename:

7/16/19 09:25 PM

2710
gcd.i / d071620

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-12A
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 280000160000 140000000220000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 118
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Dilution Factor:
Instrument/Filename:

7/16/19 10:38 AM

1.00
gcd.i / d071605

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 96
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Dilution Factor:
Instrument/Filename:

7/16/19 08:17 AM

1.00
gcd.i / d071602

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 102

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 122

Page  19 of 20

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 08:56 AM

1.00
gcd.i / d071603

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907216B-14AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 103

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 115
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* % Recovery is calculated using unrounded analytical results.



7/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907216C
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907216C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V1 102.1 Modified ASTM D-1945 11.5 "Hg 5 psi
02A KAFB-106V1 112.6 Modified ASTM D-1945 10.0 "Hg 5 psi
03A KAFB-106V1 159.6 Modified ASTM D-1945 10.5 "Hg 5 psi
04A KAFB-106V1 159.6 DUP Modified ASTM D-1945 11.0 "Hg 5 psi
05A KAFB-106V1 217.1 Modified ASTM D-1945 9.5 "Hg 5 psi
06A KAFB-106V1 252.1 Modified ASTM D-1945 10.5 "Hg 5 psi
07A KAFB-106V1 262.6 Modified ASTM D-1945 10.0 "Hg 5 psi
08A KAFB-106V2 102.2 Modified ASTM D-1945 11.5 "Hg 5 psi
09A KAFB-106V2 117.1 Modified ASTM D-1945 10.5 "Hg 5 psi
09AA KAFB-106V2 117.1 Lab Duplicate Modified ASTM D-1945 10.5 "Hg 5 psi
10A KAFB-106V2 117.1 DUP Modified ASTM D-1945 10.5 "Hg 5 psi
11A KAFB-106V2 159.9 Modified ASTM D-1945 11.0 "Hg 5 psi
12A KAFB-106V2 217.1 Modified ASTM D-1945 11.5 "Hg 5 psi
13A Lab Blank Modified ASTM D-1945 NA NA
13B Lab Blank Modified ASTM D-1945 NA NA
14A LCS Modified ASTM D-1945 NA NA
14AA LCSD Modified ASTM D-1945 NA NA
14B LCS Modified ASTM D-1945 NA NA
14BB LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/24/19
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM - ASTM D1945

EA Engineering
Workorder# 1907216C

Twelve  6  Liter  Summa  Canister  samples  were  received  on  July  10,  2019.  The  laboratory  performed 
analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed  gases  in  natural  gas  using
GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

Since  Nitrogen  is  used  to  pressurize  samples,  the  Nitrogen  values  are  calculated  by  adding  all  the 

Analytical Notes
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sample  components  and  subtracting  from  100%.

Methane  and  Ethane  were  manually  integrated  in  samples  KAFB-106V1  102.1,  KAFB-106V1  112.6, 
KAFB-106V1  159.6,  KAFB-106V1  159.6  DUP,  KAFB-106V1  217.1,  KAFB-106V1  252.1,
KAFB-106V1  262.6,  KAFB-106V2  102.2,  KAFB-106V2  117.1,  KAFB-106V2  117.1  Lab  Duplicate, 
KAFB-106V2  117.1  DUP,  KAFB-106V2  159.9  and  KAFB-106V2  217.1.

Pentane  was  manually  integrated  in  samples  KAFB-106V1  217.1,  KAFB-106V1  252.1,  KAFB-106V2 
102.2,  KAFB-106V2  117.1  DUP  and  KAFB-106V2  159.9.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/16/19 11:24 AM

2.17
gc10.i / 10071609

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-01A
7/5/19 08:28 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 102.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00420.00024

Carbon Dioxide 124-38-9 0.0220.0023 7.10.010

Carbon Monoxide 630-08-0 0.0220.0029 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.00220.00024

Hydrogen 1333-74-0 0.0220.0033 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.0130.00011

Nitrogen 7727-37-9 0.220.15 790.15

Oxygen 7782-44-7 0.220.040 120.039

Pentane 109-66-0 0.00220.000054 0.100.00024

Propane 74-98-6 0.00220.000065 0.0012 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 68

Page  5 of 23



Dilution Factor:
Instrument/Filename:

7/16/19 12:05 PM

2.01
gc10.i / 10071610

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-02A
7/5/19 08:46 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 112.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.00640.00022

Carbon Dioxide 124-38-9 0.0200.0022 8.60.0096

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0096

Ethane 74-84-0 0.00200.000050 0.00260.00022

Hydrogen 1333-74-0 0.0200.0030 Not Detected U0.012

Methane 74-82-8 0.000200.000054 0.0130.00010

Nitrogen 7727-37-9 0.200.14 800.14

Oxygen 7782-44-7 0.200.037 9.30.036

Pentane 109-66-0 0.00200.000050 0.160.00022

Propane 74-98-6 0.00200.000060 0.0013 J0.00022

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 82
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Dilution Factor:
Instrument/Filename:

7/16/19 12:33 PM

2.06
gc10.i / 10071611

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-03A
7/5/19 09:07 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00640.00023

Carbon Dioxide 124-38-9 0.0210.0022 6.80.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00093 J0.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.00320.00010

Nitrogen 7727-37-9 0.210.14 790.14

Oxygen 7782-44-7 0.210.038 120.037

Pentane 109-66-0 0.00210.000052 0.180.00023

Propane 74-98-6 0.00210.000062 0.00073 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 84
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Dilution Factor:
Instrument/Filename:

7/16/19 01:12 PM

2.12
gc10.i / 10071612

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-04A
7/5/19 09:18 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 159.6 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.00640.00023

Carbon Dioxide 124-38-9 0.0210.0023 6.90.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000053 0.00092 J0.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00330.00011

Nitrogen 7727-37-9 0.210.14 790.14

Oxygen 7782-44-7 0.210.039 120.038

Pentane 109-66-0 0.00210.000053 0.180.00023

Propane 74-98-6 0.00210.000064 0.00076 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 89
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Dilution Factor:
Instrument/Filename:

7/16/19 01:36 PM

1.96
gc10.i / 10071613

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-05A
7/5/19 09:34 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000027 0.00260.00022

Carbon Dioxide 124-38-9 0.0200.0021 120.0094

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0094

Ethane 74-84-0 0.00200.000049 0.00280.00022

Hydrogen 1333-74-0 0.0200.0029 Not Detected U0.012

Methane 74-82-8 0.000200.000053 0.00460.000098

Nitrogen 7727-37-9 0.200.13 850.13

Oxygen 7782-44-7 0.200.036 1.40.035

Pentane 109-66-0 0.00200.000049 0.0860.00022

Propane 74-98-6 0.00200.000059 0.00220.00022

U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 91
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Dilution Factor:
Instrument/Filename:

7/16/19 02:02 PM

2.06
gc10.i / 10071614

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-06A
7/5/19 09:50 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 252.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00380.00023

Carbon Dioxide 124-38-9 0.0210.0022 5.50.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00210.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.00220.00010

Nitrogen 7727-37-9 0.210.14 800.14

Oxygen 7782-44-7 0.210.038 130.037

Pentane 109-66-0 0.00210.000052 0.0530.00023

Propane 74-98-6 0.00210.000062 0.00380.00023

U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 75
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Dilution Factor:
Instrument/Filename:

7/16/19 03:53 PM

2.01
gc10.i / 10071616

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-07A
7/5/19 10:05 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V1 262.6
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00200.000028 0.00460.00022

Carbon Dioxide 124-38-9 0.0200.0022 5.40.0096

Carbon Monoxide 630-08-0 0.0200.0026 Not Detected U0.0096

Ethane 74-84-0 0.00200.000050 0.00230.00022

Hydrogen 1333-74-0 0.0200.0030 Not Detected U0.012

Methane 74-82-8 0.000200.000054 0.00210.00010

Nitrogen 7727-37-9 0.200.14 800.14

Oxygen 7782-44-7 0.200.037 130.036

Pentane 109-66-0 0.00200.000050 0.0590.00022

Propane 74-98-6 0.00200.000060 0.00420.00022

U = The analyte was not detected above the MDL.

Total BTU/Cu.F. = 66
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Dilution Factor:
Instrument/Filename:

7/16/19 04:16 PM

2.17
gc10.i / 10071617

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-08A
7/5/19 10:24 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 102.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.00400.00024

Carbon Dioxide 124-38-9 0.0220.0023 110.010

Carbon Monoxide 630-08-0 0.0220.0029 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.00240.00024

Hydrogen 1333-74-0 0.0220.0033 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.0210.00011

Nitrogen 7727-37-9 0.220.15 820.15

Oxygen 7782-44-7 0.220.040 4.60.039

Pentane 109-66-0 0.00220.000054 0.0960.00024

Propane 74-98-6 0.00220.000065 0.0014 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 120
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Dilution Factor:
Instrument/Filename:

7/16/19 04:51 PM

2.06
gc10.i / 10071618

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-09A
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00620.00023

Carbon Dioxide 124-38-9 0.0210.0022 110.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00260.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.0210.00010

Nitrogen 7727-37-9 0.210.14 820.14

Oxygen 7782-44-7 0.210.038 4.20.037

Pentane 109-66-0 0.00210.000052 0.200.00023

Propane 74-98-6 0.00210.000062 0.0016 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 150
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Dilution Factor:
Instrument/Filename:

7/16/19 05:43 PM

2.06
gc10.i / 10071620

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-09AA
7/5/19 10:39 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00590.00023

Carbon Dioxide 124-38-9 0.0210.0022 110.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00240.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.0200.00010

Nitrogen 7727-37-9 0.210.14 820.14

Oxygen 7782-44-7 0.210.038 4.20.037

Pentane 109-66-0 0.00210.000052 0.180.00023

Propane 74-98-6 0.00210.000062 0.0015 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 120

Page  14 of 23



Dilution Factor:
Instrument/Filename:

7/16/19 06:06 PM

2.06
gc10.i / 10071621

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-10A
7/5/19 10:48 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 117.1 DUP
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00600.00023

Carbon Dioxide 124-38-9 0.0210.0022 110.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.00250.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.0200.00010

Nitrogen 7727-37-9 0.210.14 820.14

Oxygen 7782-44-7 0.210.038 4.30.037

Pentane 109-66-0 0.00210.000052 0.180.00023

Propane 74-98-6 0.00210.000062 0.0015 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 130
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Dilution Factor:
Instrument/Filename:

7/16/19 06:30 PM

2.12
gc10.i / 10071622

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-11A
7/5/19 11:03 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 159.9
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000030 0.0014 J0.00023

Carbon Dioxide 124-38-9 0.0210.0023 4.10.010

Carbon Monoxide 630-08-0 0.0210.0028 Not Detected U0.010

Ethane 74-84-0 0.00210.000053 0.00039 J0.00023

Hydrogen 1333-74-0 0.0210.0032 Not Detected U0.013

Methane 74-82-8 0.000210.000057 0.00250.00011

Nitrogen 7727-37-9 0.210.14 820.14

Oxygen 7782-44-7 0.210.039 130.038

Pentane 109-66-0 0.00210.000053 0.0640.00023

Propane 74-98-6 0.00210.000064 0.00020 J0.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 56
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Dilution Factor:
Instrument/Filename:

7/16/19 07:08 PM

2.17
gc10.i / 10071623

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-12A
7/5/19 11:15 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 217.1
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000030 0.0021 J0.00024

Carbon Dioxide 124-38-9 0.0220.0023 120.010

Carbon Monoxide 630-08-0 0.0220.0029 Not Detected U0.010

Ethane 74-84-0 0.00220.000054 0.0020 J0.00024

Hydrogen 1333-74-0 0.0220.0033 Not Detected U0.013

Methane 74-82-8 0.000220.000058 0.00440.00011

Nitrogen 7727-37-9 0.220.15 840.15

Oxygen 7782-44-7 0.220.040 2.40.039

Pentane 109-66-0 0.00220.000054 0.0660.00024

Propane 74-98-6 0.00220.000065 0.0015 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 94
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Dilution Factor:
Instrument/Filename:

7/16/19 10:52 AM

1.00
gc10.i / 10071608

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-13A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

7/16/19 10:28 AM

1.00
gc10.i / 10071607c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-13B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

7/16/19 08:13 AM

1.00
gc10.i / 10071602

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-14A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 101

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 85

Ethane 74-84-0 102

Methane 74-82-8 102

Nitrogen 7727-37-9 98

Oxygen 7782-44-7 103

Pentane 109-66-0 102

Propane 74-98-6 102
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 08:37 AM

1.00
gc10.i / 10071603

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-14AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 86

Ethane 74-84-0 101

Methane 74-82-8 101

Nitrogen 7727-37-9 98

Oxygen 7782-44-7 103

Pentane 109-66-0 101

Propane 74-98-6 101
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 09:34 AM

1.00
gc10.i / 10071605c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-14B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 100
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* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 10:00 AM

1.00
gc10.i / 10071606c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907216C-14BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 101
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* % Recovery is calculated using unrounded analytical results.



7/23/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 (5&20 ppbv) are compliant 
with the project requirements or laboratory criteria with the exception of the deviations 
noted in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907217A
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907217A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/23/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified TO-15 (5&20 ppbv 12.0 "Hg 5 psi
01AA KAFB-106V2 252.2 Lab Duplicate Modified TO-15 (5&20 ppbv 12.0 "Hg 5 psi
02A KAFB-106V2 269.5 Modified TO-15 (5&20 ppbv 10.5 "Hg 5 psi
03A Lab Blank Modified TO-15 (5&20 ppbv NA NA
04A CCV Modified TO-15 (5&20 ppbv NA NA
04B CCV Modified TO-15 (5&20 ppbv NA NA
05A LCS Modified TO-15 (5&20 ppbv NA NA
05AA LCSD Modified TO-15 (5&20 ppbv NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/23/19

Page  2 of 28

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM - TO-15

EA Engineering
Workorder# 1907217A

Two  6  Liter  Summa  Canister  (100%  SIM  certified  DOD5.1)  samples  were  received  on  July  10,  2019.  The 
laboratory  performed  analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

There were no receiving discrepancies.

Receiving Notes

A DoD QSM waiver has been established and approved between Eurofins Air Toxics and the client. A 
copy of the waiver is available upon request. 

As per client project requirements, the laboratory has reported estimated values for target compound hits 
that are below the Reporting Limit but greater than the Method Detection Limit. Concentrations that are 
below the level at which the canister was certified may be false positives.

The reported CCV for each daily batch may be derived from more than one analytical file due to the 
client's request for non-standard compounds.

Non-standard compounds may have different acceptance criteria than the standard TO-14A/TO-15 
compound list as per contract or verbal agreement.

A Method Detection Limit (MDL) and Limit of Detection (LOD) study are not maintained for 
non-standard compounds.

Total Xylenes concentration is calculated by summing the individual concentrations of m,p-Xylene and 
O-Xylene.

A Limit of Detection (LOD) and Method Detection Limit (MDL) study are not maintained for Total 
Xylenes.

Samples were analyzed in one analytical batch on MSDJ on 7/17/19.  The initial continuing calibration 
verification (CCV) for the batch is reported as lab fraction 04A and the ending CCV is reported as lab 
fraction 04B.

Dilution was performed on samples KAFB-106V2 252.2, KAFB-106V2 252.2 Lab Duplicate and 
KAFB-106V2 269.5 due to the presence of high level target species. 

The recovery of surrogate 1,2-Dichloroethane-d4 in samples KAFB-106V2 252.2, KAFB-106V2 252.2 

Analytical Notes
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Lab Duplicate and KAFB-106V2 269.5 was outside laboratory control limits due to high level 
hydrocarbon matrix interference.  The surrogate recovery is flagged.

Acetone and Heptane exceeded the instrument's calibration range for samples KAFB-106V2 252.2, 
KAFB-106V2 252.2 Lab Duplicate and KAFB-106V2 269.5 and were flagged accordingly.

Cyclohexane exceeded the instrument's calibration range for samples KAFB-106V2 252.2 and 
KAFB-106V2 252.2 Lab Duplicate and were flagged accordingly.

Hexane exceeded the instrument's calibration range for sample KAFB-106V2 252.2 and was flagged 
accordingly.

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
       B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value.  See 
data page for project specific U-flag definition.
       UJ- Non-detected compound associated with low bias in the CCV
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/17/19 10:49 PM

160
msdj.i / j071719

EPA METHOD TO-15 GC/MS

1907217A-01A
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 3200580 Not Detected U2900

1,2,4-Trichlorobenzene 120-82-1 240008100 Not Detected U18000

1,2,4-Trimethylbenzene 95-63-6 39001900 1500003500

1,2-Dibromoethane (EDB) 106-93-4 6100650 130005500

1,2-Dichlorobenzene 95-50-1 4800530 Not Detected U4300

1,3,5-Trimethylbenzene 108-67-8 39003300 540003500

1,3-Butadiene 106-99-0 1800750 Not Detected U1600

1,4-Dioxane 123-91-1 120003200 Not Detected U8600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94002300 3200007100

2-Hexanone 591-78-6 130004500 Not Detected U9800

2-Propanol 67-63-0 79002200 1200005900

4-Methyl-2-pentanone 108-10-1 3300740 Not Detected U2900

Acetone 67-64-1 76002200 3100000 J5700

Benzene 71-43-2 2600320 9500002300

Bromodichloromethane 75-27-4 5400540 Not Detected U4800

Bromoform 75-25-2 8300630 Not Detected U7400

Carbon Disulfide 75-15-0 100001400 Not Detected U7500

Carbon Tetrachloride 56-23-5 5000520 Not Detected U4500

Chloroethane 75-00-3 84002000 Not Detected U6300

Chloroform 67-66-3 3900370 Not Detected U3500

Chloromethane 74-87-3 66001200 Not Detected U5000

Cyclohexane 110-82-7 2800320 2900000 J2500

Dibromochloromethane 124-48-1 6800540 Not Detected U6100

Ethanol 64-17-5 60003800 5700 J4500
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Dilution Factor:
Instrument/Filename:

7/17/19 10:49 PM

160
msdj.i / j071719

EPA METHOD TO-15 GC/MS

1907217A-01A
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 12000NA Not DetectedD

Ethyl Benzene 100-41-4 3500400 3000003100

Freon 11 75-69-4 4500690 Not Detected U4000

Freon 113 76-13-1 61001100 Not Detected U5500

Freon 12 75-71-8 4000460 Not Detected U3600

Heptane 142-82-5 3300950 4100000 J3000

Hexane 110-54-3 2800660 2800000 J2500

m,p-Xylene 108-38-3 3500420 7100003100

Methylene Chloride 75-09-2 110002000 Not Detected U8300

Naphthalene 91-20-3 170001200 Not Detected U8400

o-Xylene 95-47-6 3500740 2100003100

Propylene 115-07-1 55001400 290004100

Styrene 100-42-5 3400420 Not Detected U3100

Tetrachloroethene 127-18-4 5400580 Not Detected U4900

Tetrahydrofuran 109-99-9 2400490 Not Detected U2100

Toluene 108-88-3 3000430 28000002700

Total Xylene 1330-20-7 3500NA 930000D

Trichloroethene 79-01-6 4300480 Not Detected U3900

Vinyl Chloride 75-01-4 2000850 Not Detected U1800

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits.
D: Analyte not within the DoD scope of accreditation.

Page  6 of 28



Dilution Factor:
Instrument/Filename:

7/17/19 10:49 PM

160
msdj.i / j071719

EPA METHOD TO-15 GC/MS

1907217A-01A
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 91

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 158 Q
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Dilution Factor:
Instrument/Filename:

7/17/19 11:14 PM

160
msdj.i / j071720

EPA METHOD TO-15 GC/MS

1907217A-01AA
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 3200580 Not Detected U2900

1,2,4-Trichlorobenzene 120-82-1 240008100 Not Detected U18000

1,2,4-Trimethylbenzene 95-63-6 39001900 1600003500

1,2-Dibromoethane (EDB) 106-93-4 6100650 130005500

1,2-Dichlorobenzene 95-50-1 4800530 Not Detected U4300

1,3,5-Trimethylbenzene 108-67-8 39003300 490003500

1,3-Butadiene 106-99-0 1800750 Not Detected U1600

1,4-Dioxane 123-91-1 120003200 Not Detected U8600

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94002300 3100007100

2-Hexanone 591-78-6 130004500 Not Detected U9800

2-Propanol 67-63-0 79002200 1200005900

4-Methyl-2-pentanone 108-10-1 3300740 Not Detected U2900

Acetone 67-64-1 76002200 3000000 J5700

Benzene 71-43-2 2600320 9500002300

Bromodichloromethane 75-27-4 5400540 Not Detected U4800

Bromoform 75-25-2 8300630 Not Detected U7400

Carbon Disulfide 75-15-0 100001400 Not Detected U7500

Carbon Tetrachloride 56-23-5 5000520 Not Detected U4500

Chloroethane 75-00-3 84002000 Not Detected U6300

Chloroform 67-66-3 3900370 Not Detected U3500

Chloromethane 74-87-3 66001200 Not Detected U5000

Cyclohexane 110-82-7 2800320 2900000 J2500

Dibromochloromethane 124-48-1 6800540 Not Detected U6100

Ethanol 64-17-5 60003800 4700 J4500
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Dilution Factor:
Instrument/Filename:

7/17/19 11:14 PM

160
msdj.i / j071720

EPA METHOD TO-15 GC/MS

1907217A-01AA
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 12000NA Not DetectedD

Ethyl Benzene 100-41-4 3500400 3100003100

Freon 11 75-69-4 4500690 Not Detected U4000

Freon 113 76-13-1 61001100 Not Detected U5500

Freon 12 75-71-8 4000460 Not Detected U3600

Heptane 142-82-5 3300950 4100000 J3000

Hexane 110-54-3 2800660 28000002500

m,p-Xylene 108-38-3 3500420 7000003100

Methylene Chloride 75-09-2 110002000 Not Detected U8300

Naphthalene 91-20-3 170001200 Not Detected U8400

o-Xylene 95-47-6 3500740 2100003100

Propylene 115-07-1 55001400 280004100

Styrene 100-42-5 3400420 Not Detected U3100

Tetrachloroethene 127-18-4 5400580 Not Detected U4900

Tetrahydrofuran 109-99-9 2400490 Not Detected U2100

Toluene 108-88-3 3000430 29000002700

Total Xylene 1330-20-7 3500NA 920000D

Trichloroethene 79-01-6 4300480 Not Detected U3900

Vinyl Chloride 75-01-4 2000850 Not Detected U1800

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

7/17/19 11:14 PM

160
msdj.i / j071720

EPA METHOD TO-15 GC/MS

1907217A-01AA
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 160 Q
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Dilution Factor:
Instrument/Filename:

7/17/19 11:40 PM

258
msdj.i / j071721

EPA METHOD TO-15 GC/MS

1907217A-02A
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 5200930 4200 J4700

1,2,4-Trichlorobenzene 120-82-1 3800013000 Not Detected U29000

1,2,4-Trimethylbenzene 95-63-6 63003100 2400005700

1,2-Dibromoethane (EDB) 106-93-4 99001000 140008900

1,2-Dichlorobenzene 95-50-1 7800850 Not Detected U7000

1,3,5-Trimethylbenzene 108-67-8 63005400 860005700

1,3-Butadiene 106-99-0 28001200 Not Detected U2600

1,4-Dioxane 123-91-1 180005200 Not Detected U14000

2-Butanone (Methyl Ethyl Ketone) 78-93-3 150003700 63000011000

2-Hexanone 591-78-6 210007200 Not Detected U16000

2-Propanol 67-63-0 130003600 1200009500

4-Methyl-2-pentanone 108-10-1 53001200 Not Detected U4800

Acetone 67-64-1 120003500 4300000 J9200

Benzene 71-43-2 4100520 12000003700

Bromodichloromethane 75-27-4 8600860 Not Detected U7800

Bromoform 75-25-2 130001000 Not Detected U12000

Carbon Disulfide 75-15-0 160002400 Not Detected U12000

Carbon Tetrachloride 56-23-5 8100840 1100 J7300

Chloroethane 75-00-3 140003200 Not Detected U10000

Chloroform 67-66-3 6300590 Not Detected U5700

Chloromethane 74-87-3 110001900 Not Detected U8000

Cyclohexane 110-82-7 4400520 40000004000

Dibromochloromethane 124-48-1 11000860 Not Detected U9900

Ethanol 64-17-5 97006100 110007300
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Dilution Factor:
Instrument/Filename:

7/17/19 11:40 PM

258
msdj.i / j071721

EPA METHOD TO-15 GC/MS

1907217A-02A
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 18000NA Not DetectedD

Ethyl Benzene 100-41-4 5600640 3200005000

Freon 11 75-69-4 72001100 Not Detected U6500

Freon 113 76-13-1 99001800 Not Detected U8900

Freon 12 75-71-8 6400740 Not Detected U5700

Heptane 142-82-5 53001500 7500000 J4800

Hexane 110-54-3 45001100 26000004100

m,p-Xylene 108-38-3 5600680 8100005000

Methylene Chloride 75-09-2 180003200 Not Detected U13000

Naphthalene 91-20-3 270001900 Not Detected U14000

o-Xylene 95-47-6 56001200 2500005000

Propylene 115-07-1 89002300 430006700

Styrene 100-42-5 5500680 Not Detected U4900

Tetrachloroethene 127-18-4 8800930 200007900

Tetrahydrofuran 109-99-9 3800790 Not Detected U3400

Toluene 108-88-3 4900700 44000004400

Total Xylene 1330-20-7 5600NA 1000000D

Trichloroethene 79-01-6 6900780 8000006200

Vinyl Chloride 75-01-4 33001400 Not Detected U3000

U = The analyte was not detected above the MDL.
J = Estimated value.
Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
D: Analyte not within the DoD scope of accreditation.
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Dilution Factor:
Instrument/Filename:

7/17/19 11:40 PM

258
msdj.i / j071721

EPA METHOD TO-15 GC/MS

1907217A-02A
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 89

4-Bromofluorobenzene 460-00-4 83-110 99

Toluene-d8 2037-26-5 86-115 154 Q
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Dilution Factor:
Instrument/Filename:

7/17/19 02:53 PM

1.00
msdj.i / j071708e

EPA METHOD TO-15 GC/MS

1907217A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

1,1-Dichloroethane 75-34-3 203.6 Not Detected U18

1,2,4-Trichlorobenzene 120-82-1 15051 Not Detected U110

1,2,4-Trimethylbenzene 95-63-6 2412 Not Detected U22

1,2-Dibromoethane (EDB) 106-93-4 384.1 Not Detected U34

1,2-Dichlorobenzene 95-50-1 303.3 Not Detected U27

1,3,5-Trimethylbenzene 108-67-8 2421 Not Detected U22

1,3-Butadiene 106-99-0 114.7 Not Detected U10

1,4-Dioxane 123-91-1 7220 Not Detected U54

2-Butanone (Methyl Ethyl Ketone) 78-93-3 5914 Not Detected U44

2-Hexanone 591-78-6 8228 Not Detected U61

2-Propanol 67-63-0 4914 Not Detected U37

4-Methyl-2-pentanone 108-10-1 204.6 Not Detected U18

Acetone 67-64-1 4814 Not Detected U36

Benzene 71-43-2 162.0 Not Detected U14

Bromodichloromethane 75-27-4 343.4 Not Detected U30

Bromoform 75-25-2 523.9 Not Detected U46

Carbon Disulfide 75-15-0 629.1 Not Detected U47

Carbon Tetrachloride 56-23-5 313.3 Not Detected U28

Chloroethane 75-00-3 5312 Not Detected U40

Chloroform 67-66-3 242.3 Not Detected U22

Chloromethane 74-87-3 417.6 Not Detected U31

Cyclohexane 110-82-7 172.0 Not Detected U15

Dibromochloromethane 124-48-1 423.3 Not Detected U38

Ethanol 64-17-5 3824 Not Detected U28

Page  14 of 28



Dilution Factor:
Instrument/Filename:

7/17/19 02:53 PM

1.00
msdj.i / j071708e

EPA METHOD TO-15 GC/MS

1907217A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

Ethyl Acetate 141-78-6 72NA Not DetectedD

Ethyl Benzene 100-41-4 222.5 Not Detected U20

Freon 11 75-69-4 284.3 Not Detected U25

Freon 113 76-13-1 386.9 Not Detected U34

Freon 12 75-71-8 252.9 Not Detected U22

Heptane 142-82-5 205.9 Not Detected U18

Hexane 110-54-3 184.1 Not Detected U16

m,p-Xylene 108-38-3 222.6 Not Detected U20

Methylene Chloride 75-09-2 6912 Not Detected U52

Naphthalene 91-20-3 1007.2 Not Detected U52

o-Xylene 95-47-6 224.6 Not Detected U20

Propylene 115-07-1 349.0 Not Detected U26

Styrene 100-42-5 212.6 Not Detected U19

Tetrachloroethene 127-18-4 343.6 Not Detected U30

Tetrahydrofuran 109-99-9 153.1 Not Detected U13

Toluene 108-88-3 192.7 Not Detected U17

Total Xylene 1330-20-7 22NA Not DetectedD

Trichloroethene 79-01-6 273.0 Not Detected U24

Vinyl Chloride 75-01-4 135.3 Not Detected U12

U = The analyte was not detected above the MDL.
D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 91
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Dilution Factor:
Instrument/Filename:

7/17/19 02:53 PM

1.00
msdj.i / j071708e

EPA METHOD TO-15 GC/MS

1907217A-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 95

Toluene-d8 2037-26-5 86-115 99

Page  16 of 28



Dilution Factor:
Instrument/Filename:

7/17/19 10:19 AM

1.00
msdj.i / j071702a

EPA METHOD TO-15 GC/MS

1907217A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 101

1,2,4-Trichlorobenzene 120-82-1 84

1,2,4-Trimethylbenzene 95-63-6 99

1,2-Dibromoethane (EDB) 106-93-4 95

1,2-Dichlorobenzene 95-50-1 90

1,3,5-Trimethylbenzene 108-67-8 100

1,3-Butadiene 106-99-0 89

1,4-Dioxane 123-91-1 94

2-Butanone (Methyl Ethyl Ketone) 78-93-3 93

2-Hexanone 591-78-6 95

2-Propanol 67-63-0 88

4-Methyl-2-pentanone 108-10-1 86

Acetone 67-64-1 116

Benzene 71-43-2 102

Bromodichloromethane 75-27-4 90

Bromoform 75-25-2 91

Carbon Disulfide 75-15-0 91

Carbon Tetrachloride 56-23-5 99

Chloroethane 75-00-3 92

Chloroform 67-66-3 102

Chloromethane 74-87-3 82

Cyclohexane 110-82-7 97

Dibromochloromethane 124-48-1 92

Ethanol 64-17-5 87
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Dilution Factor:
Instrument/Filename:

7/17/19 10:19 AM

1.00
msdj.i / j071702a

EPA METHOD TO-15 GC/MS

1907217A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 89

Ethyl Benzene 100-41-4 101

Freon 11 75-69-4 95

Freon 113 76-13-1 97

Freon 12 75-71-8 87

Heptane 142-82-5 94

Hexane 110-54-3 97

m,p-Xylene 108-38-3 101

Methylene Chloride 75-09-2 111

Naphthalene 91-20-3 90

o-Xylene 95-47-6 101

Propylene 115-07-1 94

Styrene 100-42-5 88

Tetrachloroethene 127-18-4 104

Tetrahydrofuran 109-99-9 95

Toluene 108-88-3 104

Total Xylene 1330-20-7 101

Trichloroethene 79-01-6 102

Vinyl Chloride 75-01-4 87

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 92
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Dilution Factor:
Instrument/Filename:

7/17/19 10:19 AM

1.00
msdj.i / j071702a

EPA METHOD TO-15 GC/MS

1907217A-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

7/18/19 07:08 AM

1.00
msdj.i / j071727

EPA METHOD TO-15 GC/MS

1907217A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 101

1,2,4-Trichlorobenzene 120-82-1 75

1,2,4-Trimethylbenzene 95-63-6 100

1,2-Dibromoethane (EDB) 106-93-4 94

1,2-Dichlorobenzene 95-50-1 90

1,3,5-Trimethylbenzene 108-67-8 101

1,3-Butadiene 106-99-0 85

1,4-Dioxane 123-91-1 89

2-Butanone (Methyl Ethyl Ketone) 78-93-3 95

2-Hexanone 591-78-6 97

2-Propanol 67-63-0 85

4-Methyl-2-pentanone 108-10-1 85

Acetone 67-64-1 112

Benzene 71-43-2 105

Bromodichloromethane 75-27-4 90

Bromoform 75-25-2 91

Carbon Disulfide 75-15-0 91

Carbon Tetrachloride 56-23-5 98

Chloroethane 75-00-3 92

Chloroform 67-66-3 101

Chloromethane 74-87-3 80

Cyclohexane 110-82-7 98

Dibromochloromethane 124-48-1 93

Ethanol 64-17-5 85
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Dilution Factor:
Instrument/Filename:

7/18/19 07:08 AM

1.00
msdj.i / j071727

EPA METHOD TO-15 GC/MS

1907217A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 101

Freon 11 75-69-4 92

Freon 113 76-13-1 94

Freon 12 75-71-8 84

Heptane 142-82-5 94

Hexane 110-54-3 97

m,p-Xylene 108-38-3 102

Methylene Chloride 75-09-2 106

Naphthalene 91-20-3 81

o-Xylene 95-47-6 101

Propylene 115-07-1 91

Styrene 100-42-5 88

Tetrachloroethene 127-18-4 105

Tetrahydrofuran 109-99-9 93

Toluene 108-88-3 105

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 104

Vinyl Chloride 75-01-4 85

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 89
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Dilution Factor:
Instrument/Filename:

7/18/19 07:08 AM

1.00
msdj.i / j071727

EPA METHOD TO-15 GC/MS

1907217A-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

CCV
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 97

Toluene-d8 2037-26-5 86-115 100
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Dilution Factor:
Instrument/Filename:

7/17/19 10:47 AM

1.00
msdj.i / j071703a

EPA METHOD TO-15 GC/MS

1907217A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 104

1,2,4-Trichlorobenzene 120-82-1 93

1,2,4-Trimethylbenzene 95-63-6 102

1,2-Dibromoethane (EDB) 106-93-4 97

1,2-Dichlorobenzene 95-50-1 94

1,3,5-Trimethylbenzene 108-67-8 103

1,3-Butadiene 106-99-0 89

1,4-Dioxane 123-91-1 95

2-Butanone (Methyl Ethyl Ketone) 78-93-3 98

2-Hexanone 591-78-6 99

2-Propanol 67-63-0 93

4-Methyl-2-pentanone 108-10-1 86

Acetone 67-64-1 118

Benzene 71-43-2 105

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 94

Carbon Disulfide 75-15-0 82

Carbon Tetrachloride 56-23-5 100

Chloroethane 75-00-3 96

Chloroform 67-66-3 103

Chloromethane 74-87-3 87

Cyclohexane 110-82-7 99

Dibromochloromethane 124-48-1 94

Ethanol 64-17-5 100
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Dilution Factor:
Instrument/Filename:

7/17/19 10:47 AM

1.00
msdj.i / j071703a

EPA METHOD TO-15 GC/MS

1907217A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 103

Freon 11 75-69-4 98

Freon 113 76-13-1 97

Freon 12 75-71-8 88

Heptane 142-82-5 98

Hexane 110-54-3 99

m,p-Xylene 108-38-3 100

Methylene Chloride 75-09-2 112

Naphthalene 91-20-3 65

o-Xylene 95-47-6 105

Propylene 115-07-1 91

Styrene 100-42-5 92

Tetrachloroethene 127-18-4 105

Tetrahydrofuran 109-99-9 96

Toluene 108-88-3 105

Total Xylene 1330-20-7 103

Trichloroethene 79-01-6 105

Vinyl Chloride 75-01-4 92

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 90
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Dilution Factor:
Instrument/Filename:

7/17/19 10:47 AM

1.00
msdj.i / j071703a

EPA METHOD TO-15 GC/MS

1907217A-05A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 101
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Dilution Factor:
Instrument/Filename:

7/17/19 11:15 AM

1.00
msdj.i / j071704a

EPA METHOD TO-15 GC/MS

1907217A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

1,1-Dichloroethane 75-34-3 104

1,2,4-Trichlorobenzene 120-82-1 95

1,2,4-Trimethylbenzene 95-63-6 103

1,2-Dibromoethane (EDB) 106-93-4 96

1,2-Dichlorobenzene 95-50-1 95

1,3,5-Trimethylbenzene 108-67-8 103

1,3-Butadiene 106-99-0 90

1,4-Dioxane 123-91-1 95

2-Butanone (Methyl Ethyl Ketone) 78-93-3 94

2-Hexanone 591-78-6 102

2-Propanol 67-63-0 95

4-Methyl-2-pentanone 108-10-1 86

Acetone 67-64-1 118

Benzene 71-43-2 103

Bromodichloromethane 75-27-4 94

Bromoform 75-25-2 94

Carbon Disulfide 75-15-0 82

Carbon Tetrachloride 56-23-5 101

Chloroethane 75-00-3 96

Chloroform 67-66-3 104

Chloromethane 74-87-3 89

Cyclohexane 110-82-7 100

Dibromochloromethane 124-48-1 94

Ethanol 64-17-5 98
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Dilution Factor:
Instrument/Filename:

7/17/19 11:15 AM

1.00
msdj.i / j071704a

EPA METHOD TO-15 GC/MS

1907217A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Ethyl Acetate 141-78-6 Not Spiked

Ethyl Benzene 100-41-4 103

Freon 11 75-69-4 101

Freon 113 76-13-1 98

Freon 12 75-71-8 90

Heptane 142-82-5 97

Hexane 110-54-3 100

m,p-Xylene 108-38-3 100

Methylene Chloride 75-09-2 113

Naphthalene 91-20-3 67

o-Xylene 95-47-6 104

Propylene 115-07-1 91

Styrene 100-42-5 92

Tetrachloroethene 127-18-4 106

Tetrahydrofuran 109-99-9 98

Toluene 108-88-3 105

Total Xylene 1330-20-7 102

Trichloroethene 79-01-6 104

Vinyl Chloride 75-01-4 92

D: Analyte not within the DoD scope of accreditation.

CAS#Surrogates Limits %Recovery

1,2-Dichloroethane-d4 17060-07-0 64-133 92
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Dilution Factor:
Instrument/Filename:

7/17/19 11:15 AM

1.00
msdj.i / j071704a

EPA METHOD TO-15 GC/MS

1907217A-05AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Surrogates Limits %Recovery

4-Bromofluorobenzene 460-00-4 83-110 98

Toluene-d8 2037-26-5 86-115 100
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* % Recovery is calculated using unrounded analytical results.



7/23/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-3 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907217B
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907217B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/23/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified TO-3 12.0 "Hg 5 psi
02A KAFB-106V2 269.5 Modified TO-3 10.5 "Hg 5 psi
02AA KAFB-106V2 269.5 Lab Duplicate Modified TO-3 10.5 "Hg 5 psi
03A Lab Blank Modified TO-3 NA NA
04A LCS Modified TO-3 NA NA
04AA LCSD Modified TO-3 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-011, Effective date: 10/18/2018, Expiration date: 10/17/2019.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/23/19

Page  2 of 10

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics LLC.

Eurofins Air Toxics LLC. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers: AZ Licensure AZ0775, FL NELAP - E8 , LA NELAP - 02089, NH NELAP - 209218, NJ NELAP - CA016, NY 
NELAP - 11291, TX NELAP - T104704434-18-13, UT NELAP CA009332018-10, VA NELAP - 9505, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM - TO-3
EA Engineering

Workorder# 1907217B

Two  6  Liter  Summa  Canister  samples  were  received  on  July  10,  2019.  The  laboratory  performed 
analysis  for  volatile  organic  compounds  in  air  via  modified  EPA  Method  TO-3  using  gas 
chromatography  with  flame  ionization  detection.   The  TPH  results  are  calculated  using  the  response  of 
Gasoline.   A  molecular  weight  of  100  is  used  to  convert  the  TPH  ppmv  result  to  ug/m3.   The  method 
involves  concentrating  up  to  200  mL  of  sample.   The  concentrated  aliquot  is  then  dry  purged  to 
remove  water  vapor  prior  to  entering  the  chromatographic  system.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsTO-3

Sample Collection In-line field method Collection of sample in specially treated canisters or 
alternative inert containers for transport to and analysis by 
an off-site laboratory.

Preparation of Standards Levels achieved 
through dilution of gas 
mixture

Levels achieved through loading various volumes of the 
gas mixture

Initial Calibration Calculation 4-point calibration 
using a linear 
regression model

5-point calibration using average Response Factor

Initial Calibration Frequency Weekly When daily calibration standard recovery is outside 75 - 
125 %, or upon significant changes to procedure or 
instrumentation

Daily Calibration Standard 
Frequency

Prior to sample analysis 
and every 4 - 6 hrs

Prior to sample analysis and after the analytical batch </= 
20 samples.

Minimum Detection Limit 
(MDL)

Calculated using the 
equation DL = A+3.3S, 
where A is intercept of 
calibration line and S is 
the standard deviation 
of at least 3 reps of low 
level standard

40 CFR Pt.  136 App.  B

Moisture Control Nafion system Sorbent system

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

Analytical Notes
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Fluorobenzene  (FID)  was  manually  integrated  in  sample  KAFB-106V2  269.5  Lab  Duplicate.

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/17/19 12:53 PM

2230
gcd.i / d071707

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-01A
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 230000130000 87000000180000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 112
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Dilution Factor:
Instrument/Filename:

7/17/19 02:10 PM

2060
gcd.i / d071708

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-02A
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 140000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 129
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Dilution Factor:
Instrument/Filename:

7/17/19 02:51 PM

2060
gcd.i / d071709

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-02AA
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5 Lab Duplicate
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 210000120000 140000000170000

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 128
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Dilution Factor:
Instrument/Filename:

7/17/19 12:04 PM

1.00
gcd.i / d071706

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(ug/m3)CAS#

LOD

Compound (ug/m3)

MDL Rpt. Limit

(ug/m3)

Amount

(ug/m3)

TPH (Gasoline Range) 9999-9999-208 10058 Not Detected U82

U = The analyte was not detected above the MDL.

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 89
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Dilution Factor:
Instrument/Filename:

7/17/19 08:36 AM

1.00
gcd.i / d071702

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 108

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 124

Page  9 of 10

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/17/19 03:30 PM

1.00
gcd.i / d071710

MODIFIED EPA METHOD TO-3 GC/PID/FID

1907217B-04AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

TPH (Gasoline Range) 9999-9999-208 105

CAS#Surrogates Limits %Recovery

Fluorobenzene (FID) 462-06-602 53-159 118
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* % Recovery is calculated using unrounded analytical results.



7/24/2019

Ms. Pamela Moss

EA Engineering

7995 E. Prentice Ave

Suite 206E

Greenwood Village CO 80111

Project Name: KAFB Bioventing

Project #: 

Dear Ms. Pamela Moss

The following report includes the data for the above referenced project for sample(s) 
received on 7/10/2019 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1945 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations noted 
in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free
to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any 
questions regarding the data in this report.

Regards,

Brian Whittaker

Project Manager

Workorder #: 1907217C
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Ms. Pamela Moss
EA Engineering
7995 E. Prentice Ave
Suite 206E
Greenwood Village, CO  80111

WORK ORDER #: 1907217C

CLIENT: BILL TO: 

PHONE:

 Accounts Payable - Lewisville
EA Engineering
405 S. Highway 121
Suite C-100
Lewisville, TX  75067

303-590-9143

07/10/2019

DATE COMPLETED: 07/24/2019

P.O. # 19162

PROJECT # KAFB Bioventing

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Brian Whittaker

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A KAFB-106V2 252.2 Modified ASTM D-1945 12.0 "Hg 5 psi
02A KAFB-106V2 269.5 Modified ASTM D-1945 10.5 "Hg 5 psi
03A Lab Blank Modified ASTM D-1945 NA NA
03B Lab Blank Modified ASTM D-1945 NA NA
04A LCS Modified ASTM D-1945 NA NA
04AA LCSD Modified ASTM D-1945 NA NA
04B LCS Modified ASTM D-1945 NA NA
04BB LCSD Modified ASTM D-1945 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                               07/24/19

Page  2 of 12

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
DoD QSM - ASTM D1945

EA Engineering
Workorder# 1907217C

Two  6  Liter  Summa  Canister  samples  were  received  on  July  10,  2019.  The  laboratory  performed 
analysis  via  modified  ASTM  Method  D-1945  for  Methane  and  fixed  gases  in  natural  gas  using
GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding 
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  reported  Nitrogen  values  are  calculated  by  adding  all
the  sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.  Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D1945

Reference Standard Concentration should 
not be < half of nor 
differ by more than 2 X 
the concentration of the 
sample.  Run 2 
consecutive checks; 
must agree within 1%.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor with an 
acceptance criterion of %RSD </= 15%.  All target 
analytes must be within the linear range of calibration 
(with the exception of O2, N2, and C6+ 

Sample Injection Volume 0.50 mL to achieve 
Methane linearity.

1.0 mL.

Sample analysis Equilibrate samples to 
20-50° F. above source 
temperature at field 
sampling

No heating of samples is performed.

Sample calculation Response factor is 
calculated using peak 
height for C5 and 
lighter compounds.

Peak areas are used for all target analytes to quantitate 
concentrations.

Normalization Sum of original values 
should not differ from 
100.0% by more than 
1.0%.

Sum of original values may range between 85-115%. 
Normalization of data not performed.

Receiving Notes

There were no receiving discrepancies.

As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  

Manual  integrations  were  performed  on  Methane  and  Ethane  in  samples  KAFB-106V2  252.2  and 

Analytical Notes
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KAFB-106V2  269.5.

Manual  integration  was  performed  on  Pentane  in  sample  KAFB-106V2  269.5.

A  DoD  QSM  waiver  has  been  established  and  approved  between  Eurofins  Air  Toxics  and  the  client. 
A  copy  of  the  waiver  is  available  upon  request.  

The  per  analytical  batch  duplicate  analysis  required  for  this  project  is  associated  with  work  order 
1907216C.  

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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Dilution Factor:
Instrument/Filename:

7/16/19 08:10 PM

2.23
gc10.i / 10071625

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-01A
7/5/19 11:26 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 252.2
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00220.000031 0.0018 J0.00024

Carbon Dioxide 124-38-9 0.0220.0024 2.90.011

Carbon Monoxide 630-08-0 0.0220.0030 Not Detected U0.011

Ethane 74-84-0 0.00220.000056 0.00072 J0.00024

Hydrogen 1333-74-0 0.0220.0034 Not Detected U0.014

Methane 74-82-8 0.000220.000060 0.00120.00011

Nitrogen 7727-37-9 0.220.15 810.15

Oxygen 7782-44-7 0.220.041 150.040

Pentane 109-66-0 0.00220.000056 0.0400.00024

Propane 74-98-6 0.00220.000067 0.0013 J0.00024

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 1.7
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Dilution Factor:
Instrument/Filename:

7/16/19 08:33 PM

2.06
gc10.i / 10071626

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-02A
7/5/19 11:41 AM
6 Liter Summa Canister (100% SIM certifie

KAFB Bioventing

KAFB-106V2 269.5
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00210.000029 0.00280.00023

Carbon Dioxide 124-38-9 0.0210.0022 4.70.0099

Carbon Monoxide 630-08-0 0.0210.0027 Not Detected U0.0099

Ethane 74-84-0 0.00210.000052 0.0011 J0.00023

Hydrogen 1333-74-0 0.0210.0031 Not Detected U0.013

Methane 74-82-8 0.000210.000056 0.00140.00010

Nitrogen 7727-37-9 0.210.14 800.14

Oxygen 7782-44-7 0.210.038 140.037

Pentane 109-66-0 0.00210.000052 0.0460.00023

Propane 74-98-6 0.00210.000062 0.00210.00023

U = The analyte was not detected above the MDL.
J = Estimated value.

Total BTU/Cu.F. = 70
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Dilution Factor:
Instrument/Filename:

7/16/19 10:52 AM

1.00
gc10.i / 10071608

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-03A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Butane 106-97-8 0.00100.000014 Not Detected U0.00011

Carbon Dioxide 124-38-9 0.0100.0011 Not Detected U0.0048

Carbon Monoxide 630-08-0 0.0100.0013 Not Detected U0.0048

Ethane 74-84-0 0.00100.000025 Not Detected U0.00011

Methane 74-82-8 0.000100.000027 Not Detected U0.000050

Nitrogen 7727-37-9 0.100.068 Not Detected U0.068

Oxygen 7782-44-7 0.100.018 Not Detected U0.018

Pentane 109-66-0 0.00100.000025 Not Detected U0.00011

Propane 74-98-6 0.00100.000030 Not Detected U0.00011

U = The analyte was not detected above the MDL.
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Dilution Factor:
Instrument/Filename:

7/16/19 10:28 AM

1.00
gc10.i / 10071607c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-03B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

Lab Blank
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

(%)CAS#

LOD

Compound (%)

MDL Rpt. Limit

(%)

Amount

(%)

Hydrogen 1333-74-0 0.0100.0015 Not Detected U0.0062

U = The analyte was not detected above the MDL.

Page  8 of 12



Dilution Factor:
Instrument/Filename:

7/16/19 08:13 AM

1.00
gc10.i / 10071602

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-04A
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 101

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 85

Ethane 74-84-0 102

Methane 74-82-8 102

Nitrogen 7727-37-9 98

Oxygen 7782-44-7 103

Pentane 109-66-0 102

Propane 74-98-6 102

Page  9 of 12

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 08:37 AM

1.00
gc10.i / 10071603

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-04AA
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Butane 106-97-8 100

Carbon Dioxide 124-38-9 98

Carbon Monoxide 630-08-0 86

Ethane 74-84-0 101

Methane 74-82-8 101

Nitrogen 7727-37-9 98

Oxygen 7782-44-7 103

Pentane 109-66-0 101

Propane 74-98-6 101

Page  10 of 12

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 09:34 AM

1.00
gc10.i / 10071605c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-04B
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCS
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 100

Page  11 of 12

* % Recovery is calculated using unrounded analytical results.



Dilution Factor:
Instrument/Filename:

7/16/19 10:00 AM

1.00
gc10.i / 10071606c

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1945

1907217C-04BB
NA - Not Applicable
NA - Not Applicable

KAFB Bioventing

LCSD
Date/Time Analyzed:

Client ID:
Lab ID:
Date/Time Collected:
Media:

CAS#Compound %Recovery

Hydrogen 1333-74-0 101

Page  12 of 12

* % Recovery is calculated using unrounded analytical results.
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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 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 2,600 ND U 2,300 ND U 3,400
1,1-Dichloroethane ND U 1,600 ND U 1,400 ND U 2,000 ND U 1,400 ND U 1,200 ND U 1,800
1,2,4-Trichlorobenzene ND U 9,900 ND U 8,500 ND U 12,000 ND U 8,300 ND U 7,600 ND U 11,000
1,2,4-Trimethylbenzene 54,000 -- 2,000 170,000 -- 1,700 110,000 J 2,400 58,000 -- 1,600 94,000 -- 1,500 110,000 J 2,200
1,2-Dibromoethane 3,800 J 3,100 3,500 J 2,600 3,100 J 3,800 3,800 J 2,600 2,800 J 2,400 5,000 J 3,400
1,2-Dichlorobenzene ND U 2,400 ND U 2,000 ND U 2,900 ND U 2,000 ND U 1,800 ND U 2,700
1,3,5-Trimethylbenzene 19,000 -- 2,000 48,000 -- 1,700 34,000 J 2,400 19,000 -- 1,600 27,000 -- 1,500 33,000 J 2,200
1,3-Butadiene ND U 890 ND U 760 ND U 1,100 ND U 740 ND U 680 ND U 1,000
1,4-Dioxane ND U 4,800 ND U 4,100 ND U 5,900 ND U 4,000 ND U 3,700 ND U 5,400
2-Butanone 780,000 J 4,000 770,000 J 3,400 710,000 J 4,800 370,000 J 3,300 270,000 -- 3,000 560,000 J 4,400
2-Hexanone ND U 5,500 4,800 J 4,700 ND U 6,700 ND U 4,600 ND U 4,200 ND U 6,100
4-Methyl-2-Pentanone ND U 1,600 7,600 -- 1,400 ND U 2,000 ND U 1,400 5,700 -- 1,200 ND U 1,800
Acetone 4,400,000 J 3,200 5,000,000 J 2,700 5,100,000 J 3,900 2,500,000 -- 2,700 2,200,000 -- 2,400 4,100,000 J 3,600
Benzene 2,100,000 -- 1,300 2,300,000 -- 1,100 2,000,000 -- 1,000 1,600,000 -- 1,100 1,400,000 -- 980 1,500,000 -- 960
Bromodichloromethane ND U 2,700 ND U 2,300 ND U 3,300 ND U 2,200 ND U 2,000 ND U 3,000
Bromoform ND U 4,200 ND U 3,500 ND U 5,100 ND U 3,500 ND U 3,200 ND U 4,600
Carbon Disulfide ND U 4,200 ND U 3,600 ND U 5,100 ND U 3,500 ND U 3,200 1,200 J 4,700
Carbon Tetrachloride ND U 2,500 ND U 2,200 ND U 3,100 ND U 2,100 ND U 1,900 ND U 2,800
Chloroethane ND U 3,500 ND U 3,000 ND U 4,300 ND U 3,000 ND U 2,700 ND U 4,000
Chloroform ND U 2,000 ND U 1,700 ND U 2,400 ND U 1,600 ND U 1,500 ND U 2,200
Chloromethane ND U 2,800 ND U 2,400 ND U 3,400 ND U 2,300 ND U 2,100 ND U 3,100
Cyclohexane 5,300,000 J 1,400 5,400,000 J 1,200 4,400,000 J 1,700 4,300,000 J 1,200 3,300,000 -- 1,000 4,600,000 J 1,500
Dibromochloromethane ND U 3,400 ND U 2,900 ND U 4,200 ND U 2,900 ND U 2,600 ND U 3,800
Dichlorodifluoromethane ND U 2,000 ND U 1,700 ND U 2,400 ND U 1,700 ND U 1,500 ND U 2,200
Ethanol 160,000 -- 2,500 160,000 -- 2,100 180,000 J 3,100 140,000 -- 2,100 80,000 -- 1,900 160,000 J 2,800
Ethyl Acetate ND U 9,600 ND U 8,200 ND U 7,800 ND U 8,100 ND U 7,400 ND U 7,200
Ethylbenzene 170,000 -- 1,700 280,000 -- 1,500 190,000 J 2,100 190,000 -- 1,400 200,000 -- 1,300 220,000 J 2,000
Hexane 8,500,000 J 1,400 8,800,000 J 1,200 5,400,000 J 1,700 6,900,000 J 1,200 5,300,000 J 1,100 5,100,000 J 1,600
Isopropyl Alcohol 270,000 -- 3,300 330,000 -- 2,800 280,000 J 4,000 120,000 -- 2,800 100,000 -- 2,500 190,000 J 3,700
m- & p-Xylenes 270,000 -- 1,700 450,000 -- 1,500 300,000 J 2,100 320,000 -- 1,400 310,000 -- 1,300 340,000 J 2,000
Methylene Chloride ND U 4,600 ND U 4,000 ND U 5,700 ND U 3,900 ND U 3,500 ND U 5,200
Naphthalene ND UJ 7,000 1,600 J 6,000 ND U 5,700 980 J 5,900 3,100 J 5,300 ND U 5,200
n-Heptane 3,100,000 -- 1,600 3,000,000 -- 1,400 2,200,000 J 2,000 2,900,000 -- 1,400 2,200,000 -- 1,200 2,700,000 J 1,800
o-Xylene 82,000 -- 1,700 160,000 -- 1,500 100,000 J 2,100 95,000 -- 1,400 100,000 -- 1,300 120,000 J 2,000
Propylene (Propene) 42,000 -- 2,300 35,000 -- 2,000 26,000 J 2,800 37,000 -- 1,900 29,000 -- 1,800 30,000 J 2,600
Styrene ND U 1,700 ND U 1,400 ND U 2,100 ND U 1,400 ND U 1,300 ND U 1,900
Tetrachloroethene ND U 2,700 ND U 2,300 ND U 3,300 ND U 2,300 ND U 2,100 ND U 3,000
Tetrahydrofuran ND U 1,200 ND U 1,000 ND U 1,400 ND U 990 ND U 900 ND U 1,300
Toluene 1,900,000 -- 1,500 2,100,000 -- 1,300 1,800,000 -- 1,200 1,700,000 -- 1,300 1,500,000 -- 1,200 2,200,000 -- 1,100
Trichloroethene ND U 2,200 ND U 1,800 ND U 2,600 ND U 1,800 ND U 1,600 ND U 2,400
Trichlorofluoromethane ND U 2,200 ND U 1,900 ND U 2,800 ND U 1,900 ND U 1,700 ND U 2,500
Vinyl Chloride ND U 1,000 ND U 870 ND U 1,200 ND U 860 ND U 780 ND U 1,200
Xylenes, Total 350,000 -- 2,900 610,000 -- 2,500 400,000 J 2,400 410,000 -- 2,400 420,000 -- 2,200 460,000 J 2,200

TPH Method TO-03 (µg/m3) TPH-GRO (C6-C10) 120,000,000 -- 440,000 120,000,000 -- 190,000 110,000,000 -- 180,000 120,000,000 -- 360,000 74,000,000 -- 170,000 110,000,000 -- 160,000
Butane 0.0089 -- 0.00029 0.0056 -- 0.00025 0.0042 -- 2,400 0.011 -- 0.00024 0.0067 -- 0.00022 0.0064 -- 2,200

Carbon Dioxide 12 -- 0.013 9.5 -- 0.011 7.1 -- 0.01 12 -- 0.011 8.7 -- 0.0098 8.6 -- 0.0096
Carbon Monoxide ND U 0.013 ND U 0.011 ND U 0.01 ND U 0.011 ND U 0.0098 ND U 0.0096
Ethane 0.0039 -- 0.00029 0.0031 -- 0.00025 0.0022 -- 2,400 0.004 -- 0.00024 0.0027 -- 0.00022 0.0026 -- 2,200
Hydrogen ND U 0.017 ND U 0.014 ND U 0.013 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 0.025 -- 0.00011 0.017 -- 0.0001 0.013 -- 0.0001
Nitrogen (Ammonia As N) 85 -- 0.18 80 -- 0.15 79 -- 0.15 85 -- 0.15 81 -- 0.14 80 -- 0.14
Oxygen 1.4 -- 0.048 8.8 -- 0.042 12 -- 0.04 1.2 -- 0.04 8.9 -- 0.038 9.3 -- 0.037
Pentane 0.18 -- 0.00029 0.12 -- 0.00025 0.1 -- 0.00024 0.24 -- 0.00024 0.15 -- 0.00022 0.16 -- 0.00022
Propane 0.0017 J 0.00029 0.0015 J 0.00025 0.0012 J 0.00024 0.0018 J 0.00024 0.0012 J 0.00022 0.0013 J 0.00022

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

REG REG REG REGREG REG

7/5/2019 4/10/20194/10/2019 5/9/2019

KAFB-106V1-102 KAFB-106V1-113KAFB-106V1-102 KAFB-106V1-102

KAFB-106V1 102.1 KAFB-106V1 102.1

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

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

KAFB-106V1 112.6 KAFB-106V1 112.6KAFB-106V1 102.1 KAFB-106V1 112.6

7/5/20195/9/2019

Kirtland AFB BFF
Bioventilation Construction and Initiation Report
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD 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 3,600 ND U 2,500 ND U 3,600 ND U 2,200
ND U 1,200 ND U 1,300 ND U 1,900 ND U 1,300 ND U 1,900 ND U 1,200
ND U 7,600 ND U 7,900 ND U 11,000 ND U 8,000 ND U 12,000 ND U 7,300

78,000 -- 1,500 180,000 -- 1,600 150,000 J 2,300 200,000 -- 1,600 160,000 J 2,300 98,000 -- 1,400
2,800 J 2,400 2,600 J 2,400 2,700 J 3,600 2,700 J 2,500 2,700 J 3,700 4,500 -- 2,200
ND U 1,800 ND U 1,900 ND U 2,800 ND U 1,900 ND U 2,900 ND U 1,800

28,000 -- 1,500 53,000 -- 1,600 51,000 J 2,300 60,000 -- 1,600 53,000 J 2,300 41,000 -- 1,400
ND U 680 ND U 700 ND U 1,000 ND U 720 ND U 1,000 ND U 650
ND U 3,700 ND U 3,800 ND U 5,600 ND U 3,900 ND U 5,700 ND U 3,500

170,000 -- 3,000 150,000 -- 3,100 140,000 J 4,600 160,000 -- 3,200 140,000 J 4,700 500,000 J 2,900
ND U 4,200 5,700 J 4,300 ND U 6,300 7,300 J 4,400 ND U 6,500 ND U 4,000
ND U 1,300 6,400 -- 1,300 ND U 1,900 5,600 -- 1,300 ND U 2,000 ND U 1,200

2,600,000 J 2,400 2,900,000 J 2,500 3,100,000 J 3,700 3,000,000 J 2,600 3,100,000 J 3,800 4,900,000 J 2,300
1,300,000 -- 990 1,600,000 -- 1,000 1,600,000 J 1,500 1,700,000 -- 1,000 1,600,000 J 1,500 1,700,000 -- 940

ND U 2,100 ND U 2,100 ND U 3,100 ND U 2,200 ND U 3,200 ND U 2,000
ND U 3,200 ND U 3,300 ND U 4,800 ND U 3,300 ND U 4,900 ND U 3,000
ND U 3,200 ND U 3,300 1,000 J 4,800 ND U 3,400 980 J 5,000 ND U 3,000
ND U 1,900 ND U 2,000 ND U 2,900 ND U 2,000 ND U 3,000 ND U 1,800
ND U 2,700 ND U 2,800 ND U 4,100 ND U 2,800 ND U 4,200 ND U 2,600
ND U 1,500 ND U 1,600 ND U 2,300 ND U 1,600 ND U 2,300 ND U 1,400
ND U 2,100 ND U 2,200 ND U 3,200 ND U 2,200 ND U 3,300 ND U 2,000

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

110,000 -- 1,900 93,000 -- 2,000 97,000 J 2,900 98,000 -- 2,000 98,000 J 3,000 ND U 1,800
ND U 7,400 ND U 7,600 ND U 7,400 ND U 7,800 ND U 7,600 ND U 7,100

280,000 -- 1,300 390,000 -- 1,400 330,000 J 2,000 430,000 -- 1,400 330,000 J 2,100 460,000 -- 1,300
5,300,000 J 1,100 5,900,000 J 1,100 4,800,000 J 1,600 6,300,000 J 1,100 4,800,000 J 1,700 7,200,000 J 1,000
390,000 -- 2,500 400,000 -- 2,600 350,000 J 3,800 420,000 -- 2,600 350,000 J 3,900 58,000 -- 2,400
620,000 -- 1,300 880,000 -- 1,400 690,000 J 2,000 960,000 -- 1,400 740,000 J 2,100 1,400,000 -- 1,300

ND U 3,600 ND U 3,700 ND U 5,400 ND U 3,800 ND U 5,500 ND U 3,400
ND UJ 5,400 ND UJ 5,600 ND U 5,400 ND UJ 5,700 ND U 5,600 ND UJ 5,100

3,600,000 -- 1,300 4,300,000 -- 1,300 3,500,000 J 1,900 4,700,000 J 1,300 3,500,000 J 2,000 6,600,000 J 1,200
180,000 -- 1,300 280,000 -- 1,400 230,000 J 2,000 320,000 -- 1,400 240,000 J 2,100 400,000 -- 1,300
32,000 -- 1,800 29,000 -- 1,800 20,000 J 2,600 31,000 -- 1,800 20,000 J 2,700 62,000 -- 1,700

ND U 1,300 ND U 1,400 ND U 2,000 ND U 1,400 ND U 2,000 ND U 1,200
ND U 2,100 ND U 2,200 ND U 3,100 ND U 2,200 ND U 3,200 ND U 2,000
ND U 910 ND U 940 ND U 1,400 ND U 960 ND U 1,400 ND U 870

2,200,000 -- 1,200 2,800,000 -- 1,200 1,800,000 J 1,700 3,100,000 -- 1,200 1,800,000 J 1,800 4,200,000 -- 2,200
ND U 1,700 ND U 1,700 ND U 2,500 ND U 1,700 ND U 2,600 ND U 1,600
ND U 1,700 ND U 1,800 ND U 2,600 ND U 1,800 ND U 2,700 ND U 1,600
ND U 790 ND U 810 ND U 1,200 ND U 830 ND U 1,200 ND U 750

790,000 -- 2,200 1,200,000 -- 2,300 920,000 J 2,200 1,200,000 -- 2,300 980,000 J 2,300 1,800,000 -- 2,100
110,000,000 -- 340,000 130,000,000 -- 170,000 130,000,000 -- 210,000 130,000,000 -- 180,000 130,000,000 -- 170,000 160,000,000 -- 400,000

0.0069 -- 0.00023 0.0068 -- 0.00023 0.0064 -- 2,300 0.0068 -- 0.00024 0.0064 -- 2,300 0.0025 -- 0.00022

12 -- 0.0099 7.7 -- 0.01 6.8 -- 0.0099 7.8 -- 0.01 6.9 -- 0.01 12 -- 0.0094
ND U 0.0099 ND U 0.01 ND U 0.0099 ND U 0.01 ND U 0.01 0.0054 J 0.0094

0.0029 -- 0.00023 0.0015 J 0.00023 0.00093 J 2,300 0.0015 J 0.00024 0.00092 J 2,300 0.0029 -- 0.00022
ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.012

0.013 -- 0.0001 0.0052 -- 0.00011 0.0032 -- 0.0001 0.0053 -- 0.00011 0.0033 -- 0.00011 0.0056 -- 9.8E-05
85 -- 0.14 78 -- 0.14 79 -- 0.14 78 -- 0.15 79 -- 0.14 85 -- 0.13
1.2 -- 0.037 12 -- 0.039 12 -- 0.038 12 -- 0.04 12 -- 0.039 1.3 -- 0.035
0.18 -- 0.00023 0.18 -- 0.00023 0.18 -- 0.00023 0.18 -- 0.00024 0.18 -- 0.00023 0.081 -- 0.00022

0.0014 J 0.00023 0.0011 J 0.00023 0.00073 J 0.00023 0.0011 J 0.00024 0.00076 J 0.00023 0.0019 J 0.00022

REG

4/10/20195/9/2019 7/5/20195/9/2019 7/5/2019

REG Field DuplicateREG REG Field Duplicate

KAFB-106V1-217

KAFB-106V1 159.6 DUP KAFB-106V1 217.1KAFB-106V1 159.6 KAFB-106V1 159.6 DUP

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

KAFB-106V1 159.6 KAFB-106V1 159.6

4/10/2019
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD 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 2,600 ND U 5,200 ND U 3,600 ND U 2,400
ND U 2,600 ND U 1,800 ND U 1,400 ND U 2,800 ND U 1,900 ND U 1,300
ND U 16,000 ND U 11,000 ND U 8,300 ND U 17,000 ND U 11,000 ND U 7,900

77,000 -- 3,100 160,000 J 2,200 50,000 -- 1,600 58,000 -- 3,400 120,000 J 2,300 68,000 -- 1,600
3,000 J 4,900 4,400 J 3,400 18,000 -- 2,600 12,000 -- 5,200 18,000 J 3,600 23,000 -- 2,400
ND U 3,800 ND U 2,600 ND U 2,000 ND U 4,100 ND U 2,800 ND U 1,900

33,000 -- 3,100 64,000 J 2,200 22,000 -- 1,600 26,000 -- 3,400 51,000 J 2,300 27,000 -- 1,600
ND U 1,400 ND U 980 ND U 740 ND U 1,500 ND U 1,000 ND U 700
ND U 7,600 ND U 5,300 ND U 4,000 ND U 8,200 ND U 5,600 ND U 3,800

400,000 -- 6,200 500,000 J 4,300 280,000 -- 3,300 230,000 -- 6,700 280,000 J 4,600 510,000 J 3,100
9,500 J 8,700 ND U 6,000 ND U 4,600 28,000 -- 9,300 ND U 6,300 ND U 4,300
9,800 -- 2,600 ND U 1,800 ND U 1,400 17,000 -- 2,800 ND U 1,900 ND U 1,300

5,000,000 -- 5,000 6,000,000 J 3,500 1,100,000 -- 2,700 1,000,000 -- 5,400 1,300,000 J 3,700 1,800,000 -- 2,500
1,600,000 -- 2,000 1,600,000 -- 1,900 870,000 -- 1,100 810,000 -- 2,200 800,000 -- 2,000 920,000 -- 1,000

ND U 4,300 ND U 3,000 ND U 2,200 ND U 4,600 ND U 3,100 ND U 2,100
ND U 6,600 ND U 4,600 ND U 3,500 ND U 7,100 ND U 4,800 ND U 3,300
ND U 6,600 ND U 4,600 ND U 3,500 ND U 7,100 ND U 4,800 ND U 3,300
ND U 4,000 ND U 2,800 ND U 2,100 ND U 4,300 ND U 2,900 ND U 2,000
ND U 5,600 ND U 3,900 ND U 3,000 ND U 6,000 ND U 4,100 ND U 2,800
ND U 3,100 ND U 2,200 ND U 1,600 ND U 3,300 ND U 2,300 ND U 1,600
ND U 4,400 ND U 3,000 ND U 2,300 ND U 4,700 ND U 3,200 ND U 2,200

5,000,000 -- 2,200 5,100,000 J 1,500 3,500,000 -- 1,200 3,000,000 -- 2,400 3,400,000 J 1,600 3,300,000 -- 1,100
ND U 5,400 ND U 3,800 ND U 2,900 ND U 5,800 ND U 3,900 ND U 2,700
ND U 3,100 ND U 2,200 ND U 1,700 ND U 3,400 ND U 2,300 ND U 1,600
ND U 4,000 ND U 2,800 2,400 J 2,100 3,900 J 4,300 4,600 J 2,900 12,000 -- 2,000
ND U 15,000 ND U 7,100 ND U 8,100 ND U 16,000 ND U 7,400 ND U 7,600

360,000 -- 2,800 470,000 J 1,900 400,000 -- 1,400 360,000 -- 3,000 470,000 J 2,000 410,000 -- 1,400
6,400,000 -- 2,200 5,000,000 J 1,600 3,700,000 -- 1,200 3,300,000 -- 2,400 3,800,000 J 1,600 3,100,000 -- 1,100

41,000 -- 5,200 40,000 J 3,600 27,000 -- 2,800 22,000 -- 5,600 20,000 J 3,800 50,000 -- 2,600
1,100,000 -- 2,800 1,400,000 J 1,900 1,200,000 -- 1,400 1,100,000 -- 3,000 1,400,000 J 2,000 1,100,000 -- 1,400

ND U 7,400 ND U 5,100 ND U 3,900 ND U 7,900 ND U 5,400 ND U 3,700
ND UJ 5,600 ND U 5,100 ND UJ 5,900 ND UJ 6,000 ND U 5,400 ND UJ 5,600

5,600,000 -- 2,600 5,200,000 J 1,800 7,200,000 J 1,400 6,300,000 -- 2,800 5,700,000 J 1,900 8,100,000 J 1,300
320,000 -- 2,800 430,000 J 1,900 320,000 -- 1,400 300,000 -- 3,000 410,000 J 2,000 280,000 -- 1,400
57,000 -- 3,600 68,000 J 2,500 100,000 -- 1,900 85,000 -- 3,900 69,000 J 2,600 110,000 -- 1,800

ND U 2,700 ND U 1,900 ND U 1,400 ND U 2,900 ND U 2,000 ND U 1,400
ND U 4,300 ND U 3,000 ND U 2,300 ND U 4,600 ND U 3,100 ND U 2,200
ND U 1,900 ND U 1,300 ND U 990 ND U 2,000 ND U 1,400 ND U 940

3,400,000 J 2,400 3,200,000 J 2,200 5,400,000 -- 2,500 4,200,000 J 2,600 4,200,000 J 2,300 6,400,000 -- 4,000
ND U 3,400 ND U 2,400 ND U 1,800 ND U 3,700 ND U 2,500 ND U 1,700
ND U 3,600 ND U 2,500 ND U 1,900 ND U 3,800 ND U 2,600 ND U 1,800
ND U 1,600 ND U 1,100 ND U 860 ND U 1,700 ND U 1,200 ND U 810

1,400,000 -- 4,600 1,800,000 J 2,100 1,500,000 -- 2,400 1,400,000 -- 5,000 1,800,000 J 2,200 1,400,000 -- 2,300
170,000,000 -- 170,000 170,000,000 -- 160,000 140,000,000 -- 360,000 150,000,000 -- 190,000 150,000,000 -- 170,000 160,000,000 -- 350,000

0.0026 -- 0.00023 0.0026 -- 2,200 0.0039 -- 0.00024 0.004 -- 0.00025 0.0038 -- 2,300 0.0054 -- 0.00023

12 -- 0.01 12 -- 0.0094 12 -- 0.011 8.2 -- 0.011 5.5 -- 0.0099 11 -- 0.01
0.012 J 0.01 ND U 0.0094 0.0081 J 0.011 ND U 0.011 ND U 0.0099 0.013 J 0.01
0.0032 -- 0.00023 0.0028 -- 2,200 0.0058 -- 0.00024 0.0039 -- 0.00025 0.0021 -- 2,300 0.0065 -- 0.00023

ND U 0.013 ND U 0.012 ND U 0.014 ND U 0.014 ND U 0.013 ND U 0.013
0.0054 -- 0.00011 0.0046 -- 9.8E-05 0.007 -- 0.00011 0.0037 -- 0.00011 0.0022 -- 0.0001 0.007 -- 0.00011

85 -- 0.14 85 -- 0.13 86 -- 0.15 80 -- 0.15 80 -- 0.14 88 -- 0.14
1.2 -- 0.039 1.4 -- 0.036 1.2 -- 0.04 10 -- 0.042 13 -- 0.038 1.4 -- 0.038

0.087 -- 0.00023 0.086 -- 0.00022 0.051 -- 0.00024 0.052 -- 0.00025 0.053 -- 0.00023 0.059 -- 0.00023
0.0022 -- 0.00023 0.0022 -- 0.00022 0.006 -- 0.00024 0.0056 -- 0.00025 0.0038 -- 0.00023 0.0071 -- 0.00023

REGREG REG

4/10/20197/5/20195/9/2019 7/5/2019 4/10/20195/9/2019

REGREGREG

KAFB-106V1-252

KAFB-106V1 252.1

KAFB-106V1-263KAFB-106V1-252KAFB-106V1-252

KAFB-106V1 262.6KAFB-106V1 252.1 KAFB-106V1 252.1

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

KAFB-106V1 217.1KAFB-106V1 217.1
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD 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 2,200 ND U 4,900 ND U 3,800 ND U 2,200
ND U 2,600 ND U 1,800 ND U 1,200 ND U 2,600 ND U 2,000 ND U 1,200
ND U 16,000 ND U 11,000 ND U 7,200 ND U 16,000 ND U 12,000 ND U 7,200

52,000 -- 3,200 110,000 J 2,200 23,000 J 1,400 64,000 -- 3,200 150,000 J 2,400 6,500 -- 1,400
15,000 -- 5,000 24,000 J 3,400 20,000 J 2,200 15,000 -- 5,000 24,000 J 3,800 9,700 -- 2,200

ND U 3,900 ND U 2,700 ND U 1,700 ND U 3,900 ND U 2,900 ND U 1,700
20,000 -- 3,200 42,000 J 2,200 12,000 J 1,400 29,000 -- 3,200 57,000 J 2,400 3,900 -- 1,400

ND U 1,400 ND U 1,000 ND U 640 ND U 1,400 ND U 1,100 ND U 640
ND U 7,800 ND U 5,400 ND U 3,500 ND U 7,700 ND U 5,900 ND U 3,500

430,000 -- 6,400 540,000 J 4,400 610,000 J 2,900 630,000 -- 6,300 880,000 J 4,800 270,000 -- 2,800
31,000 -- 8,900 ND U 6,100 ND U 4,000 16,000 J 8,800 ND U 6,700 ND U 4,000
21,000 -- 2,700 ND U 1,800 ND U 1,200 26,000 -- 2,600 ND U 2,000 ND U 1,200

1,800,000 -- 5,200 2,200,000 J 3,600 3,500,000 J 2,300 4,200,000 -- 5,100 5,900,000 J 3,900 1,500,000 -- 2,300
840,000 -- 2,100 780,000 J 1,900 2,100,000 J 930 1,800,000 -- 2,100 1,800,000 -- 2,100 1,800,000 -- 920

ND U 4,400 ND U 3,000 ND U 1,900 ND U 4,300 ND U 3,300 ND U 1,900
ND U 6,800 ND U 4,600 ND U 3,000 ND U 6,700 ND U 5,100 ND U 3,000
ND U 6,800 ND U 4,700 ND U 3,000 ND U 6,700 ND U 5,100 ND U 3,000
ND U 4,100 ND U 2,800 ND U 1,800 ND U 4,000 ND U 3,100 ND U 1,800
ND U 5,800 ND U 4,000 ND U 2,600 ND U 5,700 ND U 4,300 ND U 2,500
ND U 3,200 ND U 2,200 ND U 1,400 ND U 3,100 ND U 2,400 ND U 1,400
ND U 4,500 ND U 3,100 ND U 2,000 ND U 4,400 ND U 3,400 ND U 2,000

2,900,000 -- 2,200 3,400,000 J 1,500 7,000,000 J 1,000 6,000,000 -- 2,200 6,100,000 J 1,700 5,600,000 J 1,000
ND U 5,600 ND U 3,800 ND U 2,500 ND U 5,500 ND U 4,200 ND U 2,500
ND U 3,200 ND U 2,200 ND U 1,400 ND U 3,200 ND U 2,400 ND U 1,400

12,000 -- 4,100 16,000 J 2,800 41,000 J 1,800 49,000 -- 4,000 67,000 J 3,100 11,000 -- 1,800
ND U 16,000 ND U 7,200 ND U 7,000 ND U 15,000 ND U 7,800 ND U 7,000

320,000 -- 2,800 460,000 J 2,000 280,000 J 1,300 330,000 -- 2,800 440,000 J 2,100 390,000 -- 1,200
2,800,000 -- 2,300 3,300,000 J 1,600 8,300,000 J 1,000 6,700,000 -- 2,300 5,600,000 J 1,700 7,100,000 J 1,000

48,000 -- 5,400 51,000 J 3,700 260,000 J 2,400 300,000 -- 5,300 340,000 J 4,000 65,000 -- 2,400
860,000 -- 2,800 1,200,000 J 2,000 710,000 J 1,300 820,000 -- 2,800 1,100,000 J 2,100 970,000 -- 1,200

ND U 7,600 ND U 5,200 ND U 3,400 ND U 7,500 ND U 5,700 ND U 3,400
ND UJ 5,700 ND U 5,200 ND UJ 5,100 ND UJ 5,700 ND U 5,700 ND UJ 5,000

7,000,000 -- 2,700 6,100,000 J 1,800 7,200,000 J 1,200 6,600,000 -- 2,600 6,200,000 J 2,000 5,100,000 J 1,200
220,000 -- 2,800 330,000 J 2,000 180,000 J 1,300 230,000 -- 2,800 330,000 J 2,100 230,000 -- 1,200
88,000 -- 3,800 72,000 J 2,600 33,000 J 1,700 20,000 -- 3,700 27,000 J 2,800 30,000 -- 1,700

ND U 2,800 ND U 1,900 ND U 1,200 ND U 2,700 ND U 2,100 ND U 1,200
ND U 4,400 ND U 3,000 ND U 2,000 ND U 4,400 ND U 3,300 ND U 2,000
ND U 1,900 ND U 1,300 ND U 860 ND U 1,900 ND U 1,400 ND U 850

4,700,000 J 2,500 5,500,000 J 2,300 5,100,000 -- 2,200 4,400,000 J 2,400 4,500,000 J 2,400 3,300,000 -- 1,100
ND U 3,500 ND U 2,400 ND U 1,600 ND U 3,500 ND U 2,600 ND U 1,600
ND U 3,700 ND U 2,500 ND U 1,600 ND U 3,600 ND U 2,800 ND U 1,600
ND U 1,700 ND U 1,200 ND U 740 ND U 1,600 ND U 1,200 ND U 740

1,100,000 -- 4,700 1,500,000 J 2,200 890,000 J 2,100 1,000,000 -- 4,700 1,400,000 J 2,400 1,200,000 -- 2,100
160,000,000 -- 180,000 150,000,000 -- 160,000 370,000,000 -- 320,000 210,000,000 -- 180,000 200,000,000 -- 180,000 180,000,000 -- 320,000

0.0058 -- 0.00024 0.0046 -- 2,200 0.0095 -- 0.00021 0.0056 -- 0.00024 0.004 -- 2,400 0.0093 -- 0.00021

8 -- 0.01 5.4 -- 0.0096 13 -- 0.0093 11 -- 0.01 11 -- 0.01 13 -- 0.0093
0.011 J 0.01 ND U 0.0096 ND U 0.0093 ND U 0.01 ND U 0.01 ND U 0.0093
0.0046 -- 0.00024 0.0023 -- 2,200 0.0029 -- 0.00021 0.0022 -- 0.00024 0.0024 -- 2,400 0.0028 -- 0.00021

ND U 0.014 ND U 0.012 ND U 0.012 ND U 0.013 ND U 0.013 ND U 0.012
0.0039 -- 0.00011 0.0021 -- 0.0001 0.021 -- 9.7E-05 0.018 -- 0.00011 0.021 -- 0.00011 0.02 -- 9.6E-05

80 -- 0.15 80 -- 0.14 84 -- 0.13 82 -- 0.14 82 -- 0.15 84 -- 0.13
10 -- 0.04 13 -- 0.037 1.2 -- 0.036 4.3 -- 0.04 4.6 -- 0.04 1.3 -- 0.036

0.064 -- 0.00024 0.059 -- 0.00022 0.21 -- 0.00021 0.15 -- 0.00024 0.096 -- 0.00024 0.21 -- 0.00021
0.0066 -- 0.00024 0.0042 -- 0.00022 0.0015 J 0.00021 0.0012 J 0.00024 0.0014 J 0.00024 0.0014 J 0.00021

REGREG REGREG REG

7/5/2019 4/11/20194/11/2019 5/9/2019

REG

5/9/2019 7/5/2019

KAFB-106V2 102.2

KAFB-106V2-102 KAFB-106V2-102KAFB-106V1-263 KAFB-106V1-263 KAFB-106V2-102 KAFB-106V2-117

KAFB-106V2 117.1KAFB-106V2 102.2KAFB-106V1 262.6 KAFB-106V2 102.2KAFB-106V1 262.6
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD Result Val Qual LOD
ND U 9,200 ND U 3,600 ND U 2,200 ND U 8,200 ND U 3,600 ND U 2,400
ND U 4,800 ND U 1,900 ND U 1,200 ND U 4,300 ND U 1,900 ND U 1,300
ND U 30,000 ND U 11,000 ND U 7,200 ND U 26,000 ND U 11,000 ND U 7,700

140,000 -- 5,900 240,000 J 2,300 5,600 -- 1,400 130,000 -- 5,300 240,000 J 2,300 74,000 -- 1,500
9,900 J 9,200 17,000 J 3,600 8,800 -- 2,200 8,900 J 8,200 16,000 J 3,600 2,500 J 2,400
ND U 7,200 ND U 2,800 ND U 1,800 ND U 6,400 ND U 2,800 ND U 1,900

60,000 -- 5,900 90,000 J 2,300 3,400 -- 1,400 61,000 -- 5,300 86,000 J 2,300 26,000 -- 1,500
ND U 2,600 ND U 1,000 ND U 650 ND U 2,400 ND U 1,000 ND U 690
ND U 14,000 ND U 5,600 ND U 3,500 ND U 13,000 ND U 5,600 ND U 3,700

350,000 -- 12,000 710,000 J 4,600 260,000 -- 2,900 340,000 -- 10,000 730,000 J 4,600 44,000 -- 3,100
ND U 16,000 ND U 6,300 ND U 4,000 ND U 15,000 ND U 6,300 ND U 4,300

14,000 -- 4,900 ND U 1,900 ND U 1,200 15,000 -- 4,400 ND U 1,900 ND U 1,300
2,200,000 -- 9,500 4,000,000 J 3,700 1,400,000 -- 2,300 2,100,000 -- 8,500 4,100,000 J 3,700 650,000 -- 2,500
2,100,000 -- 3,800 2,300,000 J 2,000 1,700,000 -- 930 2,000,000 -- 3,400 2,200,000 -- 2,000 550,000 -- 1,000

ND U 8,000 ND U 3,100 ND U 2,000 ND U 7,200 ND U 3,100 ND U 2,100
ND U 12,000 ND U 4,800 ND U 3,000 ND U 11,000 ND U 4,800 ND U 3,200
ND U 12,000 1,700 J 4,800 ND U 3,000 ND U 11,000 1,700 J 4,800 ND U 3,200
ND U 7,600 ND U 2,900 ND U 1,800 ND U 6,700 ND U 2,900 ND U 2,000
ND U 10,000 ND U 4,100 ND U 2,600 ND U 9,400 ND U 4,100 ND U 2,700
ND U 5,800 ND U 2,300 ND U 1,400 ND U 5,200 ND U 2,300 ND U 1,500
ND U 8,300 ND U 3,200 ND U 2,000 ND U 7,400 ND U 3,200 ND U 2,100

6,100,000 -- 4,100 6,000,000 J 1,600 5,400,000 J 1,000 6,100,000 -- 3,700 6,000,000 J 1,600 1,600,000 -- 1,100
ND U 10,000 ND U 3,900 ND U 2,500 ND U 9,100 ND U 3,900 ND U 2,600
ND U 5,900 ND U 2,300 ND U 1,400 ND U 5,300 ND U 2,300 ND U 1,500

11,000 J 7,500 8,200 J 2,900 9,600 -- 1,800 11,000 J 6,700 8,900 J 2,900 2,900 J 2,000
ND U 29,000 ND U 7,400 ND U 7,000 ND U 26,000 ND U 7,400 ND U 7,500

350,000 -- 5,200 430,000 J 2,000 330,000 -- 1,300 320,000 -- 4,600 440,000 J 2,000 150,000 -- 1,400
7,700,000 -- 4,200 5,500,000 J 1,600 7,000,000 J 1,000 7,700,000 -- 3,800 5,900,000 J 1,600 2,100,000 -- 1,100

75,000 -- 9,800 90,000 J 3,800 62,000 -- 2,400 70,000 -- 8,800 95,000 J 3,800 10,000 -- 2,600
1,200,000 -- 5,200 1,200,000 J 2,000 870,000 -- 1,300 1,000,000 -- 4,600 1,200,000 J 2,000 380,000 -- 1,400

ND U 14,000 ND U 5,400 ND U 3,400 ND U 12,000 ND U 5,400 ND U 3,600
ND UJ 6,300 ND U 5,400 ND UJ 5,100 ND UJ 5,600 ND U 5,400 1,300 J 5,400

5,900,000 -- 4,900 6,000,000 J 1,900 4,900,000 J 1,200 5,700,000 -- 4,400 6,200,000 J 1,900 1,800,000 -- 1,300
390,000 -- 5,200 380,000 J 2,000 210,000 -- 1,300 340,000 -- 4,600 370,000 J 2,000 120,000 -- 1,400
21,000 -- 6,900 29,000 J 2,600 32,000 -- 1,700 20,000 -- 6,100 29,000 J 2,600 29,000 -- 1,800

ND U 5,100 ND U 2,000 ND U 1,200 ND U 4,600 ND U 2,000 ND U 1,300
ND U 8,100 ND U 3,100 ND U 2,000 ND U 7,300 ND U 3,100 ND U 2,100
ND U 3,500 ND U 1,400 ND U 860 ND U 3,200 ND U 1,400 ND U 920

3,900,000 J 4,500 5,200,000 J 2,300 3,000,000 -- 1,100 3,800,000 J 4,000 4,200,000 J 2,300 1,200,000 -- 1,200
ND U 6,400 ND U 2,500 ND U 1,600 ND U 5,800 ND U 2,500 ND U 1,700
ND U 6,700 ND U 2,600 ND U 1,600 ND U 6,000 ND U 2,600 ND U 1,800
ND U 3,100 ND U 1,200 ND U 750 ND U 2,700 ND U 1,200 ND U 800

1,600,000 -- 8,700 1,600,000 J 2,200 1,100,000 -- 2,100 1,400,000 -- 7,800 1,500,000 J 2,200 500,000 -- 2,200
210,000,000 -- 200,000 220,000,000 -- 280,000 170,000,000 -- 320,000 210,000,000 -- 180,000 210,000,000 -- 28,000 43,000,000 -- 220,000

0.0069 -- 0.00026 0.0062 -- 2,300 0.0091 -- 0.00021 0.0067 -- 0.00024 0.006 -- 2,300 0.0035 -- 0.00023

9.7 -- 0.012 11 -- 0.0099 13 -- 0.0094 9.6 -- 0.01 11 -- 0.0099 12 -- 0.0099
ND U 0.012 ND U 0.0099 ND U 0.0094 ND U 0.01 ND U 0.0099 ND U 0.0099

0.0021 J 0.00026 0.0026 -- 2,300 0.0028 -- 0.00021 0.002 J 0.00024 0.0025 -- 2,300 0.0023 -- 0.00023
ND U 0.015 ND U 0.013 ND U 0.012 ND U 0.013 ND U 0.013 ND U 0.013

0.017 -- 0.00012 0.021 -- 0.0001 0.02 -- 9.8E-05 0.016 -- 0.00011 0.02 -- 0.0001 0.0088 -- 0.0001
83 -- 0.16 82 -- 0.14 83 -- 0.13 83 -- 0.14 82 -- 0.14 86 -- 0.14
5.1 -- 0.044 4.2 -- 0.038 1.2 -- 0.036 5.1 -- 0.04 4.3 -- 0.038 1.6 -- 0.038
0.21 -- 0.00026 0.2 -- 0.00023 0.22 -- 0.00021 0.2 -- 0.00024 0.18 -- 0.00023 0.085 -- 0.00023

0.0011 J 0.00026 0.0016 J 0.00023 0.0014 J 0.00021 0.0011 J 0.00024 0.0015 J 0.00023 0.00096 J 0.00023

Field Duplicate REGField Duplicate Field DuplicateREG REG

5/9/2019 7/5/20197/5/2019 4/11/20195/9/2019 4/11/2019

KAFB-106V2 117.1 DUP KAFB-106V2 159.9KAFB-106V2 117.1 DUP KAFB-106V2 117.1 DUPKAFB-106V2 117.1 KAFB-106V2 117.1

KAFB-106V2-117 KAFB-106V2-117KAFB-106V2-117 KAFB-106V2-117KAFB-106V2-117 KAFB-106V2-160
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD 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 2,500 ND U 4,800 ND U 3,800 ND U 2,300
ND U 1,300 ND U 1,900 ND U 1,300 ND U 2,500 ND U 2,000 ND U 1,200
ND U 8,000 ND U 12,000 ND U 8,000 ND U 15,000 ND U 12,000 ND U 7,500

210,000 -- 1,600 150,000 J 2,300 45,000 -- 1,600 120,000 -- 3,100 160,000 J 2,400 65,000 -- 1,500
1,900 J 2,500 1,600 J 3,700 6,000 -- 2,500 4,800 J 4,800 7,300 J 3,800 12,000 -- 2,300
ND U 1,900 ND U 2,900 ND U 1,900 ND U 3,800 ND U 2,900 ND U 1,800

61,000 -- 1,600 54,000 J 2,300 17,000 -- 1,600 39,000 -- 3,100 57,000 J 2,400 21,000 -- 1,500
ND U 720 ND U 1,000 ND U 720 ND U 1,400 ND U 1,100 ND U 670
ND U 3,900 ND U 5,700 ND U 3,900 ND U 7,500 ND U 5,900 ND U 3,600

14,000 -- 3,200 5,200 J 4,700 360,000 J 3,200 320,000 -- 6,100 370,000 J 4,800 340,000 J 3,000
ND U 4,400 ND U 6,500 ND U 4,400 9,400 J 8,500 ND U 6,700 ND U 4,100

3,800 -- 1,300 ND U 2,000 ND U 1,300 7,400 -- 2,600 ND U 2,000 ND U 1,200
420,000 -- 2,600 180,000 J 3,800 4,400,000 J 2,600 4,700,000 -- 4,900 5,900,000 J 3,900 2,300,000 -- 2,400
630,000 -- 1,000 660,000 J 1,500 1,500,000 -- 1,000 1,600,000 -- 2,000 1,400,000 -- 1,700 650,000 -- 970

ND U 2,200 ND U 3,200 ND U 2,200 ND U 4,200 ND U 3,300 ND U 2,000
ND U 3,300 ND U 4,900 ND U 3,300 ND U 6,400 ND U 5,100 ND U 3,100
ND U 3,400 ND U 5,000 ND U 3,400 ND U 6,500 ND U 5,100 ND U 3,100
ND U 2,000 ND U 3,000 ND U 2,000 ND U 3,900 ND U 3,100 ND U 1,900
ND U 2,800 ND U 4,200 ND U 2,800 ND U 5,500 ND U 4,300 ND U 2,700
ND U 1,600 ND U 2,300 ND U 1,600 ND U 3,000 ND U 2,400 ND U 1,500
ND U 2,200 ND U 3,300 ND U 2,200 ND U 4,300 ND U 3,400 ND U 2,100

1,700,000 -- 1,100 1,700,000 J 1,600 4,800,000 J 1,100 4,500,000 -- 2,100 4,900,000 J 1,700 2,600,000 -- 1,000
ND U 2,800 ND U 4,100 ND U 2,800 ND U 5,300 ND U 4,200 ND U 2,600
ND U 1,600 ND U 2,400 ND U 1,600 ND U 3,100 ND U 2,400 ND U 1,500
ND U 2,000 ND U 3,000 7,200 -- 2,000 4,900 J 3,900 ND U 3,100 13,000 -- 1,900
ND U 7,800 ND U 7,600 ND U 7,800 ND U 15,000 ND U 7,800 ND U 7,300

170,000 -- 1,400 120,000 J 2,100 230,000 -- 1,400 300,000 -- 2,700 340,000 J 2,100 230,000 -- 1,300
2,300,000 -- 1,100 2,500,000 J 1,700 6,300,000 J 1,100 5,800,000 -- 2,200 5,100,000 J 1,700 1,700,000 -- 1,100

5,700 -- 2,600 2,100 J 3,900 400,000 -- 2,600 400,000 -- 5,100 300,000 J 4,000 130,000 -- 2,500
520,000 -- 1,400 360,000 J 2,100 550,000 -- 1,400 690,000 -- 2,700 800,000 J 2,100 540,000 -- 1,300

ND U 3,800 ND U 5,500 ND U 3,800 ND U 7,200 ND U 5,700 ND U 3,500
ND UJ 5,700 ND U 5,600 ND UJ 5,700 1,000 J 5,400 ND U 5,700 890 J 5,300

1,800,000 -- 1,300 1,400,000 J 2,000 4,700,000 J 1,300 4,700,000 -- 2,600 4,500,000 J 2,000 4,700,000 J 1,200
190,000 -- 1,400 130,000 J 2,100 140,000 -- 1,400 200,000 -- 2,700 240,000 J 2,100 140,000 -- 1,300

8,300 -- 1,800 5,400 J 2,700 42,000 -- 1,800 39,000 -- 3,600 42,000 J 2,800 37,000 -- 1,700
ND U 1,400 ND U 2,000 ND U 1,400 ND U 2,600 ND U 2,100 ND U 1,300
ND U 2,200 ND U 3,200 ND U 2,200 ND U 4,200 ND U 3,300 ND U 2,000
ND U 960 ND U 1,400 ND U 960 ND U 1,800 ND U 1,400 ND U 890

1,300,000 -- 1,200 990,000 J 1,800 2,800,000 -- 1,200 3,000,000 J 2,400 2,600,000 J 2,000 3,400,000 -- 1,100
ND U 1,700 ND U 2,600 ND U 1,700 ND U 3,400 ND U 2,600 ND U 1,600
ND U 1,800 ND U 2,700 ND U 1,800 ND U 3,500 ND U 2,800 ND U 1,700
ND U 830 ND U 1,200 ND U 830 ND U 1,600 ND U 1,200 ND U 770

720,000 -- 2,300 500,000 J 2,300 690,000 -- 2,300 900,000 -- 4,500 1,000,000 J 2,400 680,000 -- 2,200
52,000,000 -- 180,000 76,000,000 -- 69,000 140,000,000 -- 230,000 140,000,000 -- 170,000 140,000,000 -- 220,000 90,000,000 -- 330,000

0.0023 -- 0.00024 0.0014 J 2,300 0.0018 J 0.00024 0.0019 J 0.00023 0.0021 J 2,400 0.0018 J 0.00022

3.9 -- 0.01 4.1 -- 0.01 12 -- 0.01 12 -- 0.01 12 -- 0.01 7.6 -- 0.0097
ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.01 ND U 0.0097

0.00046 J 0.00024 0.00039 J 2,300 0.0021 J 0.00024 0.0021 -- 0.00023 0.002 J 2,400 0.0021 -- 0.00022
ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.013 ND U 0.012

0.002 -- 0.00011 0.0025 -- 0.00011 0.005 -- 0.00011 0.0046 -- 0.0001 0.0044 -- 0.00011 0.0032 -- 0.0001
81 -- 0.14 82 -- 0.14 85 -- 0.14 84 -- 0.14 84 -- 0.15 84 -- 0.14
14 -- 0.04 13 -- 0.039 1.4 -- 0.04 2.5 -- 0.038 2.4 -- 0.04 7.9 -- 0.037

0.083 -- 0.00024 0.064 -- 0.00023 0.063 -- 0.00024 0.06 -- 0.00023 0.066 -- 0.00024 0.027 -- 0.00022
0.00029 J 0.00024 0.0002 J 0.00023 0.0014 J 0.00024 0.0014 J 0.00023 0.0015 J 0.00024 0.002 J 0.00022

KAFB-106V2 217.1 KAFB-106V2 217.1

4/11/2019 5/9/2019

REG REG REG REGREG REG

4/11/20197/5/2019 7/5/20195/9/2019

KAFB-106V2 159.9 KAFB-106V2 159.9 KAFB-106V2 217.1 KAFB-106V2 252.2

KAFB-106V2-252KAFB-106V2-160 KAFB-106V2-217KAFB-106V2-160 KAFB-106V2-217 KAFB-106V2-217
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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

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

VOCs

Fixed Gases Method D1945 (%)

Method TO-15 (µg/m3)

Location ID:

Field Sample ID:

Sample Date:

Sample Type:

Result Val Qual LOD Result Val Qual LOD 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 2,300 ND U 4,500 ND U 8,900
ND U 1,200 ND U 1,300 ND U 2,900 ND U 1,200 ND U 2,400 4,200 J 4,700
ND U 7,400 ND U 7,900 ND U 18,000 ND U 7,600 ND U 14,000 ND U 29,000

73,000 -- 1,500 170,000 -- 1,600 150,000 J 3,500 48,000 -- 1,500 100,000 -- 2,900 240,000 J 5,700
14,000 -- 2,300 11,000 -- 2,400 13,000 J 5,500 9,200 -- 2,400 7,500 U 4,500 14,000 J 8,900

ND U 1,800 ND U 1,900 ND U 4,300 ND U 1,800 ND U 3,500 ND U 7,000
24,000 -- 1,500 47,000 -- 1,600 54,000 J 3,500 17,000 -- 1,500 33,000 -- 2,900 86,000 J 5,700

ND U 660 ND U 700 ND U 1,600 ND U 680 ND U 1,300 ND U 2,600
ND U 3,600 ND U 3,800 ND U 8,600 ND U 3,700 ND U 7,100 ND U 14,000

340,000 J 2,900 290,000 -- 3,100 320,000 J 7,100 340,000 J 3,000 390,000 -- 5,800 630,000 J 11,000
ND U 4,100 12,000 -- 4,300 ND U 9,800 ND U 4,200 11,000 J 8,000 ND U 16,000
ND U 1,200 11,000 -- 1,300 ND U 2,900 ND U 1,200 17,000 -- 2,400 ND U 4,800

2,300,000 -- 2,400 2,500,000 -- 2,500 3,100,000 J 5,700 1,800,000 -- 2,400 2,400,000 -- 4,600 4,300,000 J 9,200
660,000 -- 960 770,000 -- 1,000 950,000 J 2,300 440,000 -- 980 590,000 -- 1,900 1,200,000 J 3,700

ND U 2,000 ND U 2,100 ND U 4,800 ND U 2,000 ND U 3,900 ND U 7,800
ND U 3,100 ND U 3,300 ND U 7,400 ND U 3,200 ND U 6,100 ND U 12,000
ND U 3,100 ND U 3,300 ND U 7,500 ND U 3,200 ND U 6,100 ND U 12,000
ND U 1,900 ND U 2,000 ND U 4,500 ND U 1,900 ND U 3,700 1,100 J 7,300
ND U 2,600 ND U 2,800 ND U 6,300 ND U 2,700 ND U 5,200 ND U 10,000
ND U 1,500 ND U 1,600 ND U 3,500 ND U 1,500 ND U 2,900 ND U 5,700
ND U 2,100 ND U 2,200 ND U 5,000 ND U 2,100 ND U 4,000 ND U 8,000

2,500,000 -- 1,000 2,500,000 -- 1,100 2,900,000 J 2,500 2,000,000 -- 1,000 2,500,000 -- 2,000 4,000,000 J 4,000
ND U 2,600 ND U 2,700 ND U 6,100 ND U 2,600 ND U 5,000 ND U 9,900
ND U 1,500 ND U 1,600 ND U 3,600 ND U 1,500 ND U 2,900 ND U 5,700

12,000 -- 1,900 6,100 -- 2,000 5,700 J 4,500 10,000 -- 1,900 11,000 -- 3,700 11,000 J 7,300
ND U 7,200 ND U 7,600 ND U 12,000 ND U 7,400 ND U 14,000 ND U 18,000

270,000 -- 1,300 310,000 -- 1,400 300,000 J 3,100 190,000 -- 1,300 180,000 -- 2,600 320,000 J 5,000
1,600,000 -- 1,000 2,100,000 -- 1,100 2,800,000 J 2,500 1,200,000 -- 1,100 1,200,000 -- 2,100 2,600,000 J 4,100
130,000 -- 2,400 130,000 -- 2,600 120,000 J 5,900 78,000 -- 2,500 100,000 -- 4,800 120,000 J 9,500
640,000 -- 1,300 750,000 -- 1,400 710,000 J 3,100 440,000 -- 1,300 430,000 -- 2,600 810,000 J 5,000

ND U 3,500 ND U 3,700 ND U 8,300 ND U 3,500 ND U 6,800 ND U 13,000
1,300 J 5,200 ND UJ 5,600 ND U 8,400 ND UJ 5,300 970 J 5,100 ND U 14,000

4,900,000 J 1,200 3,900,000 -- 1,300 4,100,000 J 3,000 4,200,000 -- 1,200 5,800,000 -- 2,400 7,500,000 J 4,800
170,000 -- 1,300 230,000 -- 1,400 210,000 J 3,100 100,000 -- 1,300 120,000 -- 2,600 250,000 J 5,000
37,000 -- 1,700 40,000 -- 1,800 29,000 J 4,100 33,000 -- 1,800 30,000 -- 3,400 43,000 J 6,700

ND U 1,300 ND U 1,400 ND U 3,100 ND U 1,300 ND U 2,500 ND U 4,900
ND U 2,000 ND U 2,200 ND U 4,900 ND U 2,100 ND U 4,000 20,000 J 7,900
ND U 880 ND U 940 ND U 2,100 ND U 900 ND U 1,700 ND U 3,400

3,600,000 -- 1,100 3,500,000 -- 1,200 2,800,000 J 2,700 3,000,000 -- 1,200 3,900,000 J 2,200 4,400,000 J 4,400
ND U 1,600 ND U 1,700 ND U 3,900 ND U 1,600 ND U 3,200 800,000 J 6,200
ND U 1,700 ND U 1,800 ND U 4,000 ND U 1,700 ND U 3,300 ND U 6,500
ND U 770 ND U 810 ND U 1,800 ND U 780 ND U 1,500 ND U 3,000

810,000 -- 2,200 980,000 -- 2,300 930,000 J 3,500 540,000 -- 2,200 550,000 -- 4,200 1,000,000 J 5,600
90,000,000 -- 330,000 89,000,000 -- 170,000 87,000,000 -- 180,000 94,000,000 -- 220,000 120,000,000 -- 160,000 140,000,000 -- 170,000

0.0018 J 0.00022 0.0021 -- 0.00023 0.0018 J 2,400 0.0017 J 0.00022 0.002 -- 0.00022 0.0028 -- 2,300

7.5 -- 0.0096 5 -- 0.01 2.9 -- 0.011 6.8 -- 0.0098 5.8 -- 0.0094 4.7 -- 0.0099
ND U 0.0096 ND U 0.01 ND U 0.011 ND U 0.0098 ND U 0.0094 ND U 0.0099

0.002 -- 0.00022 0.0015 J 0.00023 0.00072 J 2,400 0.0017 J 0.00022 0.0017 J 0.00022 0.0011 J 2,300
ND U 0.012 ND U 0.013 ND U 0.014 ND U 0.013 ND U 0.012 ND U 0.013

0.0032 -- 0.0001 0.0021 -- 0.00011 0.0012 -- 0.00011 0.0026 -- 0.0001 0.0023 -- 9.8E-05 0.0014 -- 0.0001
84 -- 0.14 81 -- 0.14 81 -- 0.15 83 -- 0.14 81 -- 0.13 80 -- 0.14
8 -- 0.037 13 -- 0.039 15 -- 0.041 9.6 -- 0.038 12 -- 0.036 14 -- 0.038

0.028 -- 0.00022 0.037 -- 0.00023 0.04 -- 0.00024 0.024 -- 0.00022 0.029 -- 0.00022 0.046 -- 0.00023
0.002 J 0.00022 0.0022 -- 0.00023 0.0013 J 0.00024 0.0018 J 0.00022 0.0021 -- 0.00022 0.0021 -- 0.00023

REGREG REGREGREG

5/9/2019 7/5/20194/11/20197/5/20195/9/2019

KAFB-106V2 269.5KAFB-106V2 269.5 KAFB-106V2 269.5KAFB-106V2 252.2KAFB-106V2 252.2

KAFB-106V2-270 KAFB-106V2-270KAFB-106V2-270KAFB-106V2-252KAFB-106V2-252KAFB-106V2-252

KAFB-106V2 252.2 DUP

4/11/2019

Field Duplicate
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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

Kirtland AFB BFF
Bioventilation Construction and Initiation Report
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Appendix C-3

SVMW-10-250 Absolute Humidity Conversion

Date and Time

Well Head Pressure 

Pre/Post Purge 

(inWC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

RH 

(%)

Vapor 

Temp     

(⁰F)

Ambient  

Temp 

(°F)

Barometric 

Pressure

(inHg)

Absolute 

Humidity 

(g/m
3
)

4/11/2019 14:24 2.3/2.2 1 18.3 14580 80.2 55.3 53 24.33 9.07

4/28/2019 12:11 0.6/0.5 2 66.4 254 16.2 78.3 73 24.60 3.89

4/28/2019 16:27 2.5/2.5 2 164 535 9.7 83.1 83 24.52 2.70

4/29/2019 12:05 0.0/0.0 2 94.2 989 25.2 76.5 72 24.62 5.72

4/29/2019 17:13 1.6/1.6 2 62.1 1,316 34.2 74.1 73 24.53 7.19

4/30/2019 16:01 1.4/1.4 2 65.3 1,904 42.5 71.2 72 24.55 8.15

5/1/2019 15:16 0.8/0.8 2 58.2 2,450 34.5 80.9 74 24.60 8.97

5/3/2019 12:59 -0.5/0.0 2 57.4 3,220 40.7 77.8 70 24.70 9.61

5/5/2019 11:29 1.0/1.0 2 53.8 3,730 40.2 78.5 72 24.64 9.7

5/9/2019 16:37 0.5/0.5 2 74.6 4,550 47.0 69.6 64 24.56 8.56

6/20/2019 10:05 0.5/0.5 2 51.4 7870 40.4 82.7 77 24.68 11.1

6/26/2019 9:45 -1.5/-1.6 2 56.2 118 8.1 86.8 82 24.79 2.52

6/26/2019 15:30 0.0/0.0 2 58.9 309 11.2 90.3 92 24.74 3.86

6/27/2019 8:15 -1.2/-1.2 2 59.9 894 30.9 73.8 72 24.87 6.44

6/27/2019 13:56 -1.7/-1.7 2 55.5 1039 21.1 88.2 91 24.84 6.84

6/28/2019 11:57 -2.2/-2.1 2 56.0 1546 21.6 93.2 86 24.88 8.11

6/30/2019 12:33 0.0/0.0 2 53.7 1,990 22.0 96.4 90 24.83 9.07

7/2/2019 10:00 0.0/0.0 2 58.7 2,010 33.3 85.0 77 24.77 9.81

7/5/2019 11:52 -0.9/-0.8 2 56.2 2,700 27.7 91.7 88 24.71 9.96

Abolute humidity conversion was performed using (https://www.aqua-calc.com/calculate/humidity)

°F = degree Fahrenheit

ft
3
 = cubic feet

g = grams

in-Hg = inches of mercury

in-WC = inches of water column

m
3
 = cubic meter

ppmv = parts per million by volume

RH = relative humidity

scfm = standard cubic feet per minute

VOC = volatile organic compound

Post-Injection

Wet Respirometry

Pre-Injection

Post-Injection

Dry Respirometry

Pre-Injection
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Appendix C

SVMW-11-100 Absolute Humidity Conversion

Date and Time

Well Head Pressure 

Pre/Post Purge 

(inWC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

RH 

(%)

Vapor 

Temp     

(⁰F)

Ambient  

Temp 

(°F)

Barometric 

Pressure

(inHg)

Absolute 

Humidity 

(g/m
3
)

4/11/2019 12:35 0.7/0.7 2 14.9 30900 73.1 59.7 53 24.36 9.6

4/28/2019 11:28 0.9/0.0 2 50.8 188 10.0 81.5 72 24.60 2.65

4/28/2019 15:47 1.1/1.1 2 68.1 1,456 7.4 86.6 83 24.53 2.29

4/29/2019 11:33 0.0/0.0 2 39.9 3,290 18.1 80.0 72 24.63 4.58

4/29/2019 16:45 0.0/0.0 2 43.9 4,530 26.2 76.2 73 24.53 5.89

4/30/2019 15:04 0.7/0.5 2 62.9 5,970 33.6 73.4 68 24.57 6.91

5/1/2019 14:46 0.5/0.6 2 50.5 6,870 29.1 85.4 74 24.60 8.68

5/3/2019 12:33 0.0/0.0 2 53.9 8,100 43.8 75.2 70 24.70 9.54

5/5/2019 10:42 1.2/1.1 2 46.2 10,160 37.5 81.9 70 24.60 10.05

5/9/2019 16:15 0.5/0.5 2 63.2 12,270 45.7 72.6 65 24.56 9.16

6/20/2019 10:16 1.0/1.0 2 47.2 21650 48.5 83.0 81 24.68 13.45

6/26/2019 9:57 -0.6/-0.7 2 30.3 28 5.0 87.4 82 24.79 1.58

6/26/2019 15:40 0.0/0.0 2 50.0 179 4.8 89.8 92 24.74 1.63

6/27/2019 8:25 0.0/0.0 2 49.6 651 19.8 74.0 72 24.87 4.15

6/27/2019 14:05 0.0/0.0 2 49.2 896 12.0 88.4 91 24.84 3.91

6/28/2019 12:03 0.0/0.0 2 48.1 1525 14.2 94.0 86 24.88 5.46

6/30/2019 12:44 0.0/0.0 2 47.0 3,220 18.6 98.2 90 24.83 8.07

7/2/2019 10:08 0.0/0.0 2 51.9 5,090 32.7 84.8 77 24.77 9.57

7/5/2019 11:57 0.0/0.0 2 51.6 6,170 27.3 92.3 88 24.81 9.99

Abolute humidity conversion was performed using (https://www.aqua-calc.com/calculate/humidity)

°F = degree Fahrenheit

ft
3
 = cubic feet

g = grams

in-Hg = inches of mercury

in-WC = inches of water column

m
3
 = cubic meter

ppmv = parts per million by volume

RH = relative humidity

scfm = standard cubic feet per minute

VOC = volatile organic compound

Post-Injection

Dry Respirometry
Pre-Injection

Post-Injection

Wet Respirometry

Pre-Injection
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Appendix C-3

SVEW-02/03-160 Absolute Humidity Conversion

Date and Time

Well Head Pressure 

Pre/Post Purge 

(inWC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

RH 

(%)

Vapor 

Temp     

(⁰F)

Ambient  

Temp 

(°F)

Barometric 

Pressure

(inHg)

Absolute 

Humidity 

(g/m
3
)

4/13/2019 13:35 0.0/0.0 2 40.7 14640 48.2 71.9 60 24.82 9.45

4/28/2019 12:38 1.0/1.1 3 163.3 66 1.9 80.3 78 24.60 0.48

4/28/2019 16:54 2.6/2.5 3 178.3 163 3.5 82.6 83 24.50 0.96

4/29/2019 12:38 0.0/0.0 3 65.2 316 17.0 75.8 72 24.62 3.77

4/29/2019 17:38 1.5/1.5 3 65.2 444 21.7 72.8 73 24.53 4.38

4/30/2019 16:36 1.2/1.0 3 66.8 622 26.5 70.3 72 24.55 4.94

5/1/2019 15:42 1.2/1.2 3 67.3 826 26.9 80.0 74 24.60 6.8

5/3/2019 12:00 0.6/0.8 3 64.9 4,220 36.8 73.3 70 24.70 7.54

5/5/2019 10:31 1.2/1.3 3 66.8 1,354 28.4 86.3 70 24.60 8.7

5/6/2019 14:30 0.8/0.7 3 65.4 1,343 19.5 89.0 81 24.58 6.47

5/6/2019 14:35 1.1/1.2 3 65.2 1,429 19.5 89.5 81 24.58 6.57

5/6/2019 14:39 1.1/1.1 3 65.7 1,395 19.5 89.5 81 24.59 6.57

5/9/2019 17:01 0.0/0.0 3 71.5 2,090 42.3 66.7 63 24.56 7.01

6/20/2019 10:39 0.0/0.0 3 64.8 7200 29.2 86.2 81 24.71 8.92

6/26/2019 10:24 -1.0/-.08 3 68.0 855 19.5 88.9 82 24.82 6.46

6/26/2019 16:17 -0.7/-0.7 3 72.2 5480 22.0 91.3 88 24.74 7.82

6/27/2019 8:49 -2.0/-1.9 3 69.2 3480 41.1 76.5 73 24.87 9.32

6/27/2019 14:22 -1.2/-1.2 3 69.5 7230 26.0 88.3 91 24.84 8.45

6/28/2019 12:20 -1.6/-1.7 3 68.0 7250 20.6 96.6 86 24.88 8.54

6/30/2019 13:22 0.0/0.0 3 67.1 9,060 17.9 102.9 92 24.83 8.87

7/2/2019 10:21 0.0/0.0 3 69.0 1,951 33.3 82.0 77 24.77 8.95

7/5/2019 12:08 -0.6/-0.7 3 68.0 4,950 24.8 94.8 90 24.81 9.76

Abolute humidity conversion was performed using (https://www.aqua-calc.com/calculate/humidity)

°F = degree Fahrenheit

ft
3
 = cubic feet

g = grams

in-Hg = inches of mercury

in-WC = inches of water column

m
3
 = cubic meter

ppmv = parts per million by volume

RH = relative humidity

scfm = standard cubic feet per minute

VOC = volatile organic compound
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Appendix C-3

SVEW-04/05-313 Absolute Humidity Conversion

Date and Time

Well Head Pressure 

Pre/Post Purge 

(inWC)

Flow Rate 

(scfm)

Vacuum 

(in-WC)

VOC

(ppmv)

RH 

(%)

Vapor 

Temp     

(⁰F)

Ambient  

Temp 

(°F)

Barometric 

Pressure

(inHg)

Absolute 

Humidity 

(g/m
3
)

4/11/2019 14:44 2.9/3.1 3 65.0 1757 59.5 55.6 53 24.33 6.74

4/28/2019 12:18 1.2/1.1 3 80.5 4 5.6 79.5 73 24.60 1.39

4/28/2019 16:36 2.8/2.8 3 180.7 5 6.5 83.9 83 24.52 1.85

4/29/2019 12:17 0.6/0.6 3 66.8 26 28.9 77.3 72 24.62 6.72

4/29/2019 17:20 1.8/1.8 3 65.7 12 32.7 73.9 72 24.54 6.83

4/30/2019 16:13 1.8/1.8 3 66.3 41 39.0 71.2 72 24.55 7.48

5/1/2019 15:25 0.9/1.0 3 68.7 25 29.4 80.8 74 24.60 7.62

5/3/2019 11:19 0.0/0.0 3 66.3 148 36.5 72.4 70 24.67 7.27

5/5/2019 10:05 0.0/0.5 3 66.9 55 29.8 79.2 70 24.60 7.35

5/6/2019 13:54 0.6/0.6 3 68.8 21 21.5 88.1 81 24.58 6.95

5/6/2019 14:00 0.8/0.9 3 68.6 43 21.8 88.5 81 24.58 7.13

5/6/2019 14:05 1.1/1.1 3 68.0 57 21.7 89.3 81 24.58 7.27

5/9/2019 16:44 0.6/0.6 3 81.6 100 39.6 69.5 64 24.56 7.16

6/20/2019 10:59 0.7/0.9 3 65.6 1311 24.7 91.2 82 24.71 8.75

6/26/2019 10:56 0.0/0.0 3 62.9 78 20.11 90.9 82 24.82 7.06

6/26/2019 16:01 -0.7/-0.7 3 81.0 25 22.0 90.4 92 24.74 7.61

6/27/2019 9:17 -2.4/-2.3 3 69.8 56 37.8 79.5 73 24.87 9.41

6/27/2019 14:40 -1.4/-1.4 3 70.2 52 27.4 88.6 91 24.84 8.99

6/28/2019 12:41 -2.2/-2.1 3 69.8 146 21.2 97.6 86 24.88 9.04

6/30/2019 13:03 -0.9/-0.9 3 69.6 295 20.3 99.3 91 24.83 9.09

7/2/2019 10:36 0.0/0.0 3 69.1 72 36.4 83.7 77 24.77 10.31

7/5/2019 12:20 -0.8/-0.8 3 67.4 342 25.1 95.1 90 24.81 9.96

Abolute humidity conversion was performed using (https://www.aqua-calc.com/calculate/humidity)

°F = degree Fahrenheit

ft
3
 = cubic feet

g = grams

in-Hg = inches of mercury

in-WC = inches of water column

m
3
 = cubic meter

ppmv = parts per million by volume

RH = relative humidity

scfm = standard cubic feet per minute

VOC = volatile organic compound

Post-Injection

Pre-Injection

Post-Injection

Dry Respirometry

Wet Respirometry

Pre-Injection

Kirtland AFB BFF
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Calculation E-1-1

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-100 Dry Respiration Test

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) 0.4015

k0= Oxygen utilization rate (% per hour) 0.0167

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
) 121,660

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 7.9

Calculations:

kB = 0.238 mg/kg-day Eq. 1

QT = 0.640 ft
3
/min Eq.2

RI = 107 ft Eq. 3

Notes:

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.

SVMW-10-100 -Dry
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Calculation E-1-2

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-100 Wet Respiration Test

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) 0.2666

k0= Oxygen utilization rate (% per hour) 0.0111

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
) 121,660

Qd = Design Flow Rate (ft
3
/min) (per well) 1

Qd = Design Flow Rate (ft
3
/day) (per well) 1,440

h = Aerated thickness (ft) 7.9

Calculations:

kB = 0.158 mg/kg-day Eq. 1

QT = 0.425 ft
3
/min Eq.2

RI = 107 ft Eq. 3

Notes:

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.

SVMW-10-100-Wet
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Calculation E-1-3

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-150 Dry Respiration Test

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) 0.2544

k0= Oxygen utilization rate (% per hour) 0.0106

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
) 146,300

Qd = Design Flow Rate (ft
3
/min) (per well) 1

Qd = Design Flow Rate (ft
3
/day) (per well) 1,440

h = Aerated thickness (ft) 9.5

Calculations:

kB = 0.151 mg/kg-day Eq. 1

QT = 0.488 ft
3
/min Eq.2

RI = 100 ft Eq. 3

Notes:

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.

SVMW-10-150-Dry
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Calculation E-1-4

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-150 Wet Respiration Test

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) 0.2521

k0= Oxygen utilization rate (% per hour) 0.0105

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
) 146,300

Qd = Design Flow Rate (ft
3
/min) (per well) 1

Qd = Design Flow Rate (ft
3
/day) (per well) 1,440

h = Aerated thickness (ft) 9.5

Calculations:

kB = 0.149 mg/kg-day Eq. 1

QT = 0.483 ft
3
/min Eq.2

RI = 101 ft Eq. 3

Notes:

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.

SVMW-10-150-Wet
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Calculation E-1-5

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-250 Dry Respiration Test

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) 0.3324

k0= Oxygen utilization rate (% per hour) 0.0139

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
) 158,620

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 10.3

Calculations:

kB = 0.197 mg/kg-day Eq. 1

QT = 0.691 ft
3
/min Eq.2

RI = 103 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-6

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-10-250 Wet Respiration Test

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) 0.2931

k0= Oxygen utilization rate (% per hour) 0.0122

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
) 158,620

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 10.3

Calculations:

kB = 0.174 mg/kg-day Eq. 1

QT = 0.609 ft
3
/min Eq.2

RI = 110 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-7

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-100 Dry Respiration Test

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) 0.4752

k0= Oxygen utilization rate (% per hour) 0.0198

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
) 126,280

Qd = Design Flow Rate (ft
3
/min) (per well) 1.75

Qd = Design Flow Rate (ft
3
/day) (per well) 2,520

h = Aerated thickness (ft) 8.2

Calculations:

kB = 0.281 mg/kg-day Eq. 1

QT = 0.786 ft
3
/min Eq.2

RI = 104 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-8

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-100 Wet Respiration Test

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) 0.5198

k0= Oxygen utilization rate (% per hour) 0.0217

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
) 126,280

Qd = Design Flow Rate (ft
3
/min) (per well) 1.75

Qd = Design Flow Rate (ft
3
/day) (per well) 2,520

h = Aerated thickness (ft) 8.2

Calculations:

kB = 0.308 mg/kg-day Eq. 1

QT = 0.860 ft
3
/min Eq.2

RI = 100 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-9

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-250 Dry Respiration Test

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) 0.4153

k0= Oxygen utilization rate (% per hour) 0.0173

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
) 112,420

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 7.3

Calculations:

kB = 0.246 mg/kg-day Eq. 1

QT = 0.612 ft
3
/min Eq.2

RI = 110 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-10

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-250 Wet Respiration Test

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) 0.3715

k0= Oxygen utilization rate (% per hour) 0.0155

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
) 112,420

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 7.3

Calculations:

kB = 0.220 mg/kg-day Eq. 1

QT = 0.547 ft
3
/min Eq.2

RI = 116 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-11

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-260 Dry Respiration Test

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) 0.1627

k0= Oxygen utilization rate (% per hour) 0.0068

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
) 346,500

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 22.5

Calculations:

kB = 0.096 mg/kg-day Eq. 1

QT = 0.739 ft
3
/min Eq.2

RI = 100 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-12

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVMW-11-260 Wet Respiration Test

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) 0.1375

k0= Oxygen utilization rate (% per hour) 0.0057

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
) 346,500

Qd = Design Flow Rate (ft
3
/min) (per well) 1.5

Qd = Design Flow Rate (ft
3
/day) (per well) 2,160

h = Aerated thickness (ft) 22.5

Calculations:

kB = 0.081 mg/kg-day Eq. 1

QT = 0.624 ft
3
/min Eq.2

RI = 109 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-13

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-01-260 Dry Respiration Test

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) 0.552

k0= Oxygen utilization rate (% per hour) 0.0230

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
) 400,400

Qd = Design Flow Rate (ft
3
/min) (per well) 7.5

Qd = Design Flow Rate (ft
3
/day) (per well) 10,800

h = Aerated thickness (ft) 26

Calculations:

kB = 0.327 mg/kg-day Eq. 1

QT = 2.896 ft
3
/min Eq.2

RI = 113 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-14

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-01-260 Wet Respiration Test

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) 0.0202

k0= Oxygen utilization rate (% per hour) 0.0008

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
) 400,400

Qd = Design Flow Rate (ft
3
/min) (per well) 0.5

Qd = Design Flow Rate (ft
3
/day) (per well) 720

h = Aerated thickness (ft) 26

Calculations:

kB = 0.012 mg/kg-day Eq. 1

QT = 0.106 ft
3
/min Eq.2

RI = 152 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-15

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-02/03-160 Dry Respiration Test

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) 0.6393

k0= Oxygen utilization rate (% per hour) 0.0266

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
) 446,600

Qd = Design Flow Rate (ft
3
/min) (per well) 7.5

Qd = Design Flow Rate (ft
3
/day) (per well) 10,800

h = Aerated thickness (ft) 29

Calculations:

kB = 0.378 mg/kg-day Eq. 1

QT = 3.741 ft
3
/min Eq.2

RI = 99 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-16

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-02/03-160 Wet Respiration Test

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) 0.6261

k0= Oxygen utilization rate (% per hour) 0.0261

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
) 446,600

Qd = Design Flow Rate (ft
3
/min) (per well) 7.5

Qd = Design Flow Rate (ft
3
/day) (per well) 10,800

h = Aerated thickness (ft) 29

Calculations:

kB = 0.371 mg/kg-day Eq. 1

QT = 3.664 ft
3
/min Eq.2

RI = 100 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-17

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-04/05-313 Dry Respiration Test

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) 0.4965

k0= Oxygen utilization rate (% per hour) 0.0207

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
) 385,000

Qd = Design Flow Rate (ft
3
/min) (per well) 5

Qd = Design Flow Rate (ft
3
/day) (per well) 7,200

h = Aerated thickness (ft) 25

Calculations:

kB = 0.294 mg/kg-day Eq. 1

QT = 2.505 ft
3
/min Eq.2

RI = 99 ft Eq. 3

Notes:

k0  was derived respiration testing.

Volume of impacted soil is the area of the impacted soil multiplied by the aerated thickness.
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Calculation E-1-18

Calculation of Biodegradation Rate, Oxygen Demand Flowrate, and 

Oxygen Radius of Influence - SVEW-04/05-313 Wet Respiration Test

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) 0.3584

k0= Oxygen utilization rate (% per hour) 0.0149

θair = Air-filled porosity (fractional) 0.3

ρO2 = Density of oxygen in air (mg/Lair) 1,180 80°F 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
) 385,000

Qd = Design Flow Rate (ft
3
/min) (per well) 5

Qd = Design Flow Rate (ft
3
/day) (per well) 7,200

h = Aerated thickness (ft) 25

Calculations:

kB = 0.227 mg/kg-day Eq. 1

QT = 1.808 ft
3
/min Eq.2

RI = 116 ft Eq. 3

Notes:

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 E-2-1

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-01-260 Dry 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) 5.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.7

Rw = Well Radius (ft) 0.333

Ri = Radius of Influence (ft) 113

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3333 ft
2
/min  = 5.16 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 = 0.820 atm

or Pw = 0.820 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.31E+05 gm/cm-s
2

= well vacuum

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

Solutions:

k = 1.7E-07 cm
2

Eq. 1 

or k = 1.6E+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.  

4/28/2019 10:10

Kirtland AFB BFF

Bioventilation Construction and Initiation Report

SWMU ST-106/SS-111

Page 1 of 6

January 2020



Calculation E-2-2

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-01-260 Dry 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) 5.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.7

Rw = Well Radius (ft) 0.333

Ri = Radius of Influence (ft) 152

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3333 ft
2
/min  = 5.16 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 = 0.820 atm

or Pw = 0.820 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.31E+05 gm/cm-s
2

= well vacuum

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

Solutions:

k = 1.8E-07 cm
2

Eq. 1 

or k = 1.7E+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.  

6/22/2019 15:40
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Calculation E-2-3

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-02/03-160 Dry 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) 5.50

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) 99

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3667 ft
2
/min  = 5.68 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 = 2.6E-07 cm
2

Eq. 1 

or k = 2.5E+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.  

4/28/2019 10:10
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Calculation E-2-4

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-02/03-160 Dry 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) 5.50

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.9

Rw = Well Radius (ft) 0.167

Ri = Radius of Influence (ft) 100

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3667 ft
2
/min  = 5.68 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 = 0.819 atm

or Pw = 0.819 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.30E+05 gm/cm-s
2

= well vacuum

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

Solutions:

k = 1.8E-07 cm
2

Eq. 1 

or k = 1.7E+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.  

6/22/2019 15:40
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Calculation E-2-5

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-04/05-313 Dry 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) 5.00

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) 99

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3333 ft
2
/min  = 5.16 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 = 2.4E-07 cm
2

Eq. 1 

or k = 2.3E+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.  

4/28/2019 10:10
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Calculation E-2-6

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

Reference:

Calculation of Intrinsic Permeability:

Test Well SVEW-04/05-313 Wet 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) 5.00

H = Length of exposed screen (ft) 15

Pw = Well Pressure (inches W.C.) 1.6

Rw = Well Radius (ft) 0.100

Ri = Radius of Influence (ft) 116

Patm = Ambient atmospheric pressure (atm) 0.825 KAFB

5,350 ft msl

Calculations:

Q/H = 0.3333 ft
2
/min  = 5.16 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 = 0.820 atm

or Pw = 0.820 atm * 1.013 x 10-6 gm/cm-s
2
/atm

or Pw = 8.31E+05 gm/cm-s
2

= well vacuum

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

Solutions:

k = 2.2E-07 cm
2

Eq. 1 

or k = 2.0E+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.  

6/22/2019 15:40
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