&% United States Environmental Protection Agency
“ Office of Enforcement and Compliance Assurance
Office of Criminal Enforcement, Forensics and Training

NEICVP1578E01

NEIC CIVIL GMAP REPORT
GMAP R7 Kansas City
Kansas and Missouri (various locations)

Investigation Dates:
April 22-25, 2024

Philip Myers Amy Harvey
Project Manager, NEIC Analytical Project Manager, NEIC
Digitally signed Digitally signed by
P H I LI P by PHILIP MYERS AMY AMY HARVEY

Date: 2024.06.21 Date: 2024.06.21
M Y E R S 08:33:51-06'00" H A RVEY 09:17:53 -06'00'

Authorized for Release by:

Digitally signed by
MARTHA MARTHA HAMRE
Date: 2024.06.21
H AM R E 10:02:53 -06'00'
Linda TeKrony
Acting Field Branch Manager, NEIC

Report Prepared for:
EPA Region 7
11201 Renner Boulevard
Lenexa, Kansas 66219

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
P.O. Box 25227
Building 25, Denver Federal Center
Denver, Colorado 80225

-
D
d
-
D
o
7))
c
O
I;
©
O)
-
N
Q
>
L=
d
c
Q
=
Q
O
O
c
LLl
(4v)
c
@)
I;
©
2

N




CONTENTS

INVESTIGATION OVERVIEW ..ccoiiiiiiiiiietteee ettt e e sttt et e e e s e sttt e e e e e e s ssibabtaaeeeessssnnnsnseeeees e 3
PROJECT OBJECTIVE ..ottt ettt ettt e e e sttt e e e s s ettt e e e e e e s s s aabbeeaaeeeeesnnns senns 3
FIELD ACTIVITIES SUMMIARY ...ttt 4
LABORATORY ACTIVITIES SUMMARY ..ottt 7
GMAP ELEVATED READINGS ...ttt e e eeeeeeeeeeeeeeeeeeeeeseesseeeseeseaaaaaeeas 9

TABLES

Table 1. PROJECT TEAM MEMBERS.......cottiiiiiiiiiieieee sttt siiree e e e e s siaaa e e e e s s e s nabaaeeeeaeeenns 4

Table 2. GMAP SITE ENTRY FACILITIES ..coiiiiiiiiiiieiee ettt e e sttt e e e e s siaane e e e e s e s sssannaeaeaeeees 5

Table 3. SUMMARY OF ALL FIELD SAMPLING AND/OR MEASUREMENTS PERFORMED................. 7

Table 4. ANALYTICAL OBJECTIVE, TECHNIQUE, METHOD; ANALYST; AND DATE PERFORMED....... 8

Table 5: SELECT ELEVATED GMAP READINGS.....cccoiuitiiiiiiiieeeeiitee et eiitee ettt e s seeee e 10

FIGURES

Figure 1. GMAP mapping runs, VP1578 GMAP R7 Kansas City......cccuuuuieierrriiiiriiiiiiiieneeeeeeeeeeenennns 4

APPENDICES (*NEIC-created documents)

FLIR Camera Log (1 page, 5 mp4 files)

Air Canister Sample Log (1 page)

NEIC Laboratory Analytical Results (15 pages)

Chain of Custody Record (4 pages)

ERG Laboratory Analytical Report (21 pages)

GMAP Mapping Surveys (127 kml files)

GMAP Measurement Background and Overview of GMAP Mapping Surveys (4 pages)

This Contents page shows all the sections contained in this report
and provides a clear indication of the end of this report.

GMAP R7 Kansas City
NEICVP1578E01 Page 2 of 11 Kansas and Missouri (various locations)



INVESTIGATION OVERVIEW

PROJECT OBJECTIVE

U.S. Environmental Protection Agency (EPA) Region 7 (Region) requested that EPA’s National
Enforcement Investigations Center (NEIC) conduct a Geospatial Measurement of Air Pollution
(GMAP) survey of various locations in and around the Kansas City metropolitan area in the
states of Kansas and Missouri. The objective of this GMAP investigation was to monitor air
pollutant concentrations and to locate and characterize emissions plumes near several facilities
identified by the Region. NEIC's GMAP provides data on the presence and concentration of
various air pollutants described below. GMAP is a screening tool that may help government
agencies, regulated entities, and the public more easily define environmental conditions and

identify emissions sources where further investigation is warranted.

NEIC conducted the requested GMAP survey from April 22—-25, 2024. In some situations, optical
gas imaging (OGI) was conducted using forward-looking infrared (FLIR) cameras to better locate
potential sources of elevated air pollutant concentrations detected by GMAP. As part of the
GMAP investigation, NEIC also collected air canister samples to compare laboratory and GMAP

measurements and quantitate additional compounds not detected by GMAP instruments.

NEIC's GMAP is equipped to perform EPA draft Other Test Method (OTM) 33 and draft OTM
33A. NEIC's GMAP consists of a vehicle equipped with:

e A cavity ring-down spectrometer (CRDS) for methane (CH4) and ethylene oxide (EtO)
measurements

e Adifferential ultraviolet absorption spectrometer (DUVAS) for benzene (BEN), toluene
(TOL), m-xylene (XYM), and p-xylene (XYP) (collectively referred to as BTX)
measurements

e A photoionization detector (PID) for total volatile organic compound (VOC)
measurements

e A global positioning system (GPS) receiver

e An ultrasonic anemometer for measuring 3-dimensional wind vectors

e A compact weather station that provides motion-corrected wind speed and direction

e A mechanism for collecting air canister samples

Team members for this project are listed in Table 1.

GMAP R7 Kansas City

NEICVP1578E01 P 30f11
age3o Kansas and Missouri (various locations)



Table 1. PROJECT TEAM MEMBERS

Team Member Organization Project Role
Philip Myers NEIC Project manager (PM)
Conor Goulding NEIC Field team member
Amy Harvey NEIC Analytical project manager (APM)
Melissa Rosa NEIC Laboratory team member
REGIONAL AND OTHER CONTACTS:
Tracey Casburn EPA Region 7 EPA Region 7 point of contact
Joe Terriquez EPA Region 7 EPA Re.glon 7 point of contact,
field team member
Sean Bergin EPA Region 7 Field team member

FIELD ACTIVITIES SUMMARY

NEIC GMAP operator Philip Myers performed draft OTM 33 air monitoring using NEIC's GMAP
in and around various locations in Kansas and Missouri, on April 22-25, 2024. A total of 146
mapping runs (i.e., individual surveys represented by unique map files) were conducted to
measure ambient concentrations of CHs, EtO, VOCs, and BTX. The routes traversed for all

mapping runs are depicted in Figure 1 by the green line.

The routes shown in Figure 1 include GMAP monitoring conducted on public roads through
select areas and near facilities of interest. In addition, NEIC's GMAP made site entry to the
facilities listed in Table 2.

L)
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Figure 1. GMAP mapping runs, VP1578 GMAP R7 Kansas City
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Table 2. GMAP SITE ENTRY FACILITIES

Facility Representative

Date Company/ Facility Name Facility Address and Contact Information
Ryan Doyle
4/22/2024 Harcros Chemicals, Inc. 5200 Speaker Rd, Kansas City, KS 66106 (913) 321-3131
Bill Bahn
4/22/2024 General Motors (GM) Fairfax 3201 Fairfax Trafficway, Kansas City, KS 66115 (913) 573-7000

Stephanie Luebbering

4/24/2024 Ford Kansas City Assembly Plant 8121 US-69, Kansas City, MO 64119 (816) 459-1249
Keith McMillan
4/24/2024 Ingredion 1001 Bedford Ave, North Kansas City, MO 64116 (816) 283-1600

Philip Myers used a FLIR model GFx320 infrared imaging camera to identify sources of
emissions detected by GMAP. NEIC collected 5 videos with the FLIR camera (Appendix A). A

FLIR camera video log is included in Appendix A with all videos captured as part of this project.

Philip Myers collected 6 air samples in canisters for analysis by NEIC’s Laboratory. These
samples include a field blank (S06 / Canister No. 10024) taken at Station Location
240425_MAA47, duplicate samples (SO1 and S02 / Canister Nos. 10007 and 3072) at Station
Location 240422 _MA19, and duplicate samples (5S04 and SO5 / Canister Nos. 4606 and 4601) at
Station Location 240425_MAZ22. Canister samples were collected to compare laboratory and
GMAP measurements and to quantitate additional compounds not detected by GMAP
instruments. The Air Canister Sample Log is provided in Appendix B. The canister analysis
results are in Appendix C. A copy of the chain of custody record showing all samples analyzed

by NEIC’s laboratory is in Appendix D.

Three additional samples were collected for analysis by Eastern Research Group (ERG): canister
42163 was collected at 9:05 AM on April 24, 2024, canister 42166 was collected at 1:05 PM on
April 25, 2024, and canister 40455 was collected at 1:15 PM on April 25, 2024. All canisters
were collected by Philip Myers. NEIC personnel arranged shipment of the samples to ERG’s
laboratory in Morrisville, North Carolina, via FedEx on April 25, 2024. ERG analyzed the samples
by EPA Compendium Method TO-15, including analysis for EtO. The ERG report is Appendix E.
Note that ERG reports the sampling time as the end of the sampling period, where as NEIC
reports the sampling time as the start of the sampling period. As such, ERG’s report lists the
sampling times as one minute later: for example, ERG’s report shows canister 42163 was
collected at 9:06 AM on April 24, 2024.

All environmental measurement activities were performed in accordance with the NEIC quality

system. All field sampling and measurements described in this report are within the scope of
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NEIC’s ISO/IEC 17025 accreditation issued by the ANSI National Accreditation Board (certificate
No. FT-0303), with the exception of measurements collected from the motion-corrected
anemometer and laboratory analysis performed by ERG and conclusions based on those results.
The GMAP motion-corrected anemometer cannot be calibrated as a complete system;

therefore, the uncertainty of this instrument cannot be verified.

Instrument calibration verifications were performed twice each day, before and after GMAP
surveying was conducted, with the exception of the final day (April 25). On April 25, a pre-
survey calibration verification was conducted, but a post-survey calibration verification was not
performed due to inclement weather. For each calibration verification event, known
concentrations of analytes were analyzed and the responses were logged as calibration logfiles.

All instrument responses were found to meet the acceptance criteria.

On April 24, 2024, at 1:20 PM, while collecting data (240424_MA19.txt) in the vicinity of
Ingredion, the GMAP instrumentation system rebooted. Data-logging was stopped at this point
to relocate the GMAP vehicle to EPA Region 7 facilities to charge the battery bank. Data-logging
was resumed at 2:33 PM as the vehicle left the EPA Region 7 facilities to continue surveying at

Ingredion.

On April 25, 2024, at 1:20 PM, light rain was observed, and rain became heavier as the day
progressed. Data-logging was stopped and the GMAP instrumentation system was shut down at
approximately 2:17 PM, due to heavy rain and inclement weather. Elevated humidity (80% or
greater relative humidity) has the potential to impact the function of the CRDS, DUVAS, and
PID. While generating mapping files, no abnormal readings were observed that would indicate

impacts from elevated humidity.

While surveying in atmospheres with CH4 concentrations greater than 4.7 parts per million
[ppm], possible false positive EtO readings were observed. Also, erroneous EtO readings
(greater than 1,000 parts per billion [ppb] and less than -1,000 ppb) were observed when
surveying in atmospheres of greater than 10 ppm CHa. Due to the limitations of the instrument,
EtO is not reported when either the measured CH4 concentration is greater than 10 ppm or the
measured maximum EtO concentration in a logfile coincides with a rapid change in CHa

concentration.
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Table 3 summarizes field sampling and measurement activities.

Table 3. SUMMARY OF ALL FIELD SAMPLING AND/OR MEASUREMENTS PERFORMED

Location/Identifier
(Station/Sample No.)

Dates

Method and/or Procedure?, and
Equipment

Sampler/
Measurer Name

Methods:

EPA draft OTM 33: Geospatial
Measurement of Air Pollution,
Remote Emissions Quantification
Equipment: NEIC GMAP consisting of:
Picarro CRDS

Model: G2920

Serial No.: 4555-UV1059

DUVAS

Model: DV3000

Hemisphere GPS
Model: Crescent R100
Serial Number: 0734-4068-003

All areas monitored 4/22/2024-4/25/2024 serial No.: DV1003 Philip Myers
PID sensor
Part No.: MiniPID2-HS (lon Science)
Serial No.: 254220782
Airmar weather station
Model: 200WX
Serial No.: 3445952
Hemisphere GPS
Model: Crescent R100
Serial Number: 0734-4068-003
NEIC laboratory samples:
S01 /10007, S02 / 3072, ) '
503 / 00280, S04 / 4606, 4/22/2024, 4/24/2024, Method: Air Sampling, NEICPROC/11- N
505 / 4601, S06 / 10024 4/25/2024 008 _ Philip Myers
Equipment: Canisters
ERG laboratory samples:
42163, 42166, 40455
Method: Global Positioning System
(GPS) Data Collection,
NEICPROC/10-007
All areas monitored 4/22/2024-4/25/2024 |Equipment: Philip Myers

! The current version of each procedure, at the time of the investigation, was followed.

The field logbook and project file contain further information regarding calibration, sampling,

and analytical activities performed for this project.

LABORATORY ACTIVITIES SUMMARY

Conor Goulding drove the samples collected during this project from Kansas City, Missouri, to

the NEIC Laboratory in Denver, Colorado, and arrived on April 26, 2024. The canisters were

received by Amy Harvey on April 30, 2024.

NEICVP1578E01
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The laboratory team cleaned and checked the canisters for contamination prior to field
deployment. After cleaning, the canisters were evacuated then given to the field team for
sample collection. After the laboratory team received the canister samples collected in the
field, the canisters were pressurized/diluted, then analyzed for a subset of the VOCs listed in
EPA Compendium Method TO-15A. Data quality summaries, including uncertainty

measurements, for all laboratory measurements are maintained in the project file.

Table 4 summarizes the analytical methods followed, as well as the analysts and dates of the
analyses. All analytical results for the project are in Appendix C, including quantitation limits for
TO-15A and tentatively identified compounds detected in the TO-15A analyses.

Table 4. ANALYTICAL OBJECTIVE, TECHNIQUE, METHOD; ANALYST; AND DATE PERFORMED

Samples
Analytical Objective, Technique, and Analyzed by Date(s)
Method* NEIC Analyst Method Performed
(Station No.)
Analytical Objective: Quantitatively
measure the concentrations of VOCs in
ambient air collected in canisters.
Clean checks:
Technique: Cryogenically focused gas S01 Al\g:;{;h 2232_4
chromatography with time-of-flight mass S02 !
spectrometry Melissa Rosa :82 Canisters
. analyzed:
Method: EPA Compendium Method TO-15A: S05
. . . May 2-13,
Determination of Volatile Organic S06 2024
Compounds (VOCs) in Air Collected in
Specially-Prepared Canisters and Analyzed
by Gas Chromatography/Mass Spectrometry
(GC/MS)

! Data quality summaries, including uncertainty measurements, for all laboratory measurements are maintained in the
project file.
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GMAP ELEVATED READINGS

Concentration values derived from the GMAP mapping files are plotted in Google Earth Pro
(GEP) maps. These maps are saved as Google Earth keyhole markup language (kml) files and are
in Appendix F. Select elevated analyte concentrations, as described below, are presented in
Table 5.

Mapping and stationary concentrations greater than or equal to the “red” threshold in the kml
files (as defined in “GMAP Measurement Background and Overview of GMAP Mapping
Surveys,” Appendix G) appear as bold red italics in Table 5. Concentrations greater than the
reporting limit but less than the “red” threshold in the kml files appear as plain font style in
Table 5. To highlight the highest magnitude emission measurement mapping runs, only those
GMAP log files with one or more analytes meeting the “red” threshold are included in Table 5.
As mentioned above, due to the limitations of the Picarro G2920 CRDS instrument, EtO is not
reported when CHs is greater than 10 ppm or the measured maximum EtO concentration in a

logfile coincides with a rapid change in CH4 concentration.
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Table 5: SELECT ELEVATED GMAP READINGS
GMAP Reading Air
Facility Name Address / FLIR File Name | Canister
ress
Date | /Geographic ) GMAP Log No.
Area Location File ( .tXt) CH, EtO TOL VOC
(ppm) | (ppb) | (ppb) | (ppb)
Highway 69 Kansas City )
’ 40422_MAO02 11.7
4/22/2024 Fairfax Metro. Area -
4/22/2024 Harcros Kansas City, KS | 240422_MAO7 11.6
Chemicals, Inc
Harcros : 10007
Kansas City, KS 240422_MA19 5.3 305 ’
4/22/2024 Chemicals, Inc ¥ - 3072
4/22/2024 GM Fairfax Kansas City, KS 240422_MA24 5.29 5.6
4/22/2024 GM Fairfax Kansas City, KS 240422_MA27 21.0 NR*
4/22/2024 GM Fairfax Kansas City, KS 240422_MA28 12.4 NR*
4/22/2024 GM Fairfax Kansas City, KS | 240422_MA29 7.72 NR?
4/22/2024 Kansas City, KS 240422_MA30 13.1
4/22/2024 | NorthKansasCity | yoneaqcity, Mo | 240422_MA32 | 6.68 9.8
Beverage
4/22/2024 | NorthKansasCity | yoncaq city, MO | 240422_MA3S | 8.70 7.1
Beverage
ExxonMobil
(Mobil Lube)
4/23/2024 Regional Kansas City, KS 240423_MAO09S 12.2
Distribution
Center
4/23/2024 Kindleberger Rd Kansas City, KS 240423_MA12 11.8
i Kansas City 240423_MA25 13.2
4/23/2024 Hwy 69, Fairfax Metro. Area _ .
4/24/2024 American Kansas City, MO | 240424 _MAOQ2 12.6
Contract Systems
American . ERG Can.
Kansas City, MO | 240424_MAO03 93.6
4/24/2024 Contract Systems y B 42163
4/24/2024 American Kansas City, MO | 240424_MAO04 19.0 00280
Contract Systems
4/24/2024 American Kansas City, MO | 240424_MAOS 19.6
Contract Systems
4/24/2024 American Kansas City, MO | 240424 _MAOQ6 33.9
Contract Systems
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Table 5: SELECT ELEVATED GMAP READINGS
GMAP Reading Air
Facility Name Address / FLIR File Name | Canister
ress
Date | /Geographic | ?llw.?: tL "t’;’ No.
ocation le (*.IX
Area CH4 EtO TOL vocC
(ppm) | (ppb) | (ppb) | (ppb)
Highway 69 Kansas City )
’ 40424_MA30 10.1
4/24/2024 Fairfax Metro. Area -
4/25/2024 Highway 69, Kansas CtY | 10a25_mao1 10.0
Fairfax Metro. Area - ’
4/25/2024 Pentair Kansas Kansas City, KS | 240425_MA17 68 587
City Operations
4/25/2024 | Pentairkansas o yohcaccity, ks | 240425_MA19 41 306
City Operations
4/25/2024 Pentair Kansas Kansas City, KS | 240425_MA20 5.1 55 354
City Operations
4/25/2024 | Pentairkansas i yoncascity, ks | 240425_MA21 65 349
City Operations
Pentair Kansas : 4606
Kansas City, KS 240425 _MA22 5.5 49 314 4
4/25/2024 City Operations y B 4601
4/25/2024 | ArtsMexican Kansas City, KS | 240425_MA24 | 4.72 NR?
Products
4/25/2024 Art's Mexican Kansas City, KS | 240425_MA26 | 5.86 5.7
Products
4/25/2024 Art's Mexican Kansas City, KS | 240425 _MA27 7.73 NR? MOV_0397.mp4
Products
4/25/2024 American Kansas City, MO | 240425_MA37 10.7
Contract Systems
4/25/2024 American Kansas City, MO | 240425 MA38 25.0 ERG Can.
Contract Systems B 42166
4/25/2024 American Kansas City, MO | 240425_MA39 20.9 ERG Can.
Contract Systems 40455
Notes:
NEIC has evaluated measurements of uncertainty for these reported values, and uncertainty calculations are maintained in the project file.
BEN and XYM were not detected above the reporting limit at any locations. XYP was detected above reporting limit at one location (240424_MA19) but
not at sufficient concentration to be included in this table.
NR!: Not reported—elevated EtO concentration is a possible artifact of measuring a high (greater than 10 ppm) CHs concentration atmosphere.
NR?2: Not reported—elevated EtO concentration is a possible artifact of a simultaneous rapid change in CH4 concentration.
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Appendix A

FLIR CAMERA LOG
Table A-1. FLIR VIDEOS
File Name Date Time Facility/Location Description Videographer /
Camera
MOV _0393.mpa |4/22/2024| 14:19 General Motors — Kansas City | Trailing emissions from clear coat oven Philip Myers /
Plant stacks GFx320
MOV_0394.mp4|4/23/2024| 17:47 CertainTeed Opacity from drying 0\{en stack (visible Philip Myers /
spectrum video) GFx320
. - - Philip Myers /
MOV_0395.mp4|4/24/2024 | 13:14 Ingredion Visible emissions from tall stack GFx320
. . . Philip Myers /
MOV_0396.mp4 | 4/24/2024 | 13:17 Ingredion Visible emissions from cluster of stacks GFx320
, . . L Philip Myers /
MOV_0397.mp4|4/25/2024| 11:30 Art’s Mexican Products Trailing emissions from exhaust on roof GFx320
Appendix A GMAP R7 Kansas City
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Appendix B

AIR CANISTER SAMPLE LOG

Table B-1. AIR CANISTER SAMPLES?

Sample No. | Air Canister Date Time Location Description and Notes GMAE Log File
No. (*.txt)
so1 10007 4/22/2024 | 11:26 VOC plume downwmgl of wastewater tank (Harcros 240422 MA19
Chemicals — Kansas City)
) VOC plume downwind of wastewater tank (Harcros
S02 3072 4/22/2024 | 11:26 Chemicals — Kansas City), DUPLICATE 240422_MA19
Not ERG Can. 4/24/2024 | 09:05 | North side of ACS building (American Contract Systems) 240424_MAO03
applicable 42163 ) g y -
S03 00280 4/24/2024 | 09:13 | North side of ACS building (American Contract Systems) 240424 _MAO4
S04 4606 4/25/2024 | 10:57 Toluene / VOoC pIurT1e north of Pentair facility (Pentair 240425_MA22
Kansas City Operations)
) Toluene / VOC plume north of Pentair facility (Pentair
S05 4601 4/25/2024 | 10:57 Kansas City Operations), DUPLICATE 240425_MA22
Not ERG Can. ) Approximately downwind of stack on roof at ACS
applicable 42166 4/25/2024 | 13:05 building (American Contract Systems) 240425_MA38
Not ERG Can. Approximately downwind of stack on roof at ACS
4/25/2024 | 13:1 240425 MA
applicable 40455 /25/20 3:15 building (American Contract Systems) 0425_MA39
S06 10024 4/25/2024 | 15:47 | Field blank (hotel parking lot) 240425 _MA47

L Philip Myers collected all air canister samples.

NEICVP1578E01

Appendix B
Page 1of 1

GMAP R7 Kansas City
Kansas and Missouri (various locations)







Appendix C
NEIC LABORATORY ANALYTICAL RESULTS

Tables C-1 to C-6 summarize EPA Compendium Method TO-15A volatile organic analytical
results for air canister samples. Laboratory sample descriptions, observations, deviations, and
notes and documented in the project file. The following defines sample table information:

e ppbv - parts per billion by volume

e Subscript numbers (n =) indicate the result is an average of the indicated number of
measurements of that compound. If none are present, n = 1, and the result is a single
measurement.

e < QL-analyte not detected at or above the quantitation limit.

e QC-—analyte not reported due to failure to meet quality control acceptance criteria.
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Table C-1. Summary of Analytical Results for Sample S01
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 0.52 0.42
Dichlorodifluoromethane (R-12) 0.47 0.40
Dichlorotetrafluoroethane (R-114) <QL 0.39
Chloromethane 0.60 0.40
Vinyl Chloride <QL 0.40
1,3-Butadiene <QL 0.41
Bromomethane <QL 0.39
Chloroethane <QL 0.39
Trichlorofluoromethane (R-11) <QL 0.40
Ethanol QC! 0.56
Acrolein <QL 0.41
1,1-Dichloroethene <QL 0.41
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.41
Acetone 5.84? 0.40
Carbon Disulfide <QL 0.40
Isopropyl Alcohol 116 8.36
Methylene Chloride <QL 0.40
trans-1,2-Dichloroethene <QL 0.39
Methyl Tert Butyl Ether (MTBE) <QL 0.41
Hexane <QL 0.41
1,1-Dichloroethane <QL 0.40
Vinyl Acetate <QL 0.41
cis-1,2-Dichloroethene <QL 0.40
Methyl Ethyl Ketone (MEK) 0.42 0.40
Ethyl Acetate <QL 0.40
Tetrahydrofuran <QL 0.37
Chloroform <QL 0.40
1,1,1-Trichloroethane <QL 0.40
Cyclohexane <QL 0.40
Carbon Tetrachloride <QL 0.40
Benzene <QL 0.40
1,2-Dichloroethane <QL 0.40
Heptane <QL 0.40
Trichloroethene <QL 0.39
1,2-Dichloropropane <QL 0.40
Methyl Methacrylate <QL 0.41
1,4-Dioxane <QL 0.39
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Table C-1. Summary of Analytical Results for Sample S01
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.39
cis-1,3-Dichloropropene <QL 0.40
Methyl Isobutyl Ketone (MIBK) <QL 0.40
Toluene <QL 0.40
trans-1,3-Dichloropropene <QL 0.36
1,1,2-Trichloroethane <QL 0.40
Tetrachloroethene <QL 0.39
2-Hexanone <QL 0.38
Dibromochloromethane <QL 0.39
1,2-Dibromoethane <QL 0.39
Chlorobenzene <QL 0.40
Ethylbenzene <QL 0.40
m- and/or p-Xylene <QL 0.78
o-Xylene <QL 0.40
Styrene <QL 0.39
Bromoform <QL 0.39
1,1,2,2-Tetrachloroethane <QL 0.40
4-Ethyltoluene <QL 0.38
1,3,5-Trimethylbenzene <QL 0.38
1,2,4-Trimethylbenzene <QL 0.38
1,3-Dichlorobenzene <QL 0.38
1,4-Dichlorobenzene <QL 0.37
Benzyl Chloride <QL 0.38
1,2-Dichlorobenzene <QL 0.37
1,2,4-Trichlorobenzene <QL 0.54
Hexachloro-1,3-Butadiene <QL 0.40
Naphthalene <QL 0.37
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-2. Summary of Analytical Results for Sample S02
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 0.52 0.42
Dichlorodifluoromethane (R-12) 0.47 0.40
Dichlorotetrafluoroethane (R-114) <QL 0.39
Chloromethane 0.60 0.40
Vinyl Chloride <QL 0.40
1,3-Butadiene <QL 0.41
Bromomethane <QL 0.39
Chloroethane <QL 0.39
Trichlorofluoromethane (R-11) <QL 0.40
Ethanol Qc! 0.56
Acrolein 0.47 0.41
1,1-Dichloroethene <QL 0.41
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.41
Acetone 5.132 0.40
Carbon Disulfide <QL 0.40
Isopropyl Alcohol 125 8.94
Methylene Chloride <QL 0.40
trans-1,2-Dichloroethene <QL 0.39
Methyl Tert Butyl Ether (MTBE) <QL 0.41
Hexane <QL 0.41
1,1-Dichloroethane <QL 0.40
Vinyl Acetate <QL 0.41
cis-1,2-Dichloroethene <QL 0.40
Methyl Ethyl Ketone (MEK) <QL 0.40
Ethyl Acetate <QL 0.40
Tetrahydrofuran <QL 0.37
Chloroform <QL 0.40
1,1,1-Trichloroethane <QL 0.40
Cyclohexane <QL 0.40
Carbon Tetrachloride <QL 0.40
Benzene <QL 0.40
1,2-Dichloroethane <QL 0.40
Heptane <QL 0.40
Trichloroethene <QL 0.39
1,2-Dichloropropane <QL 0.40
Methyl Methacrylate <QL 0.41
1,4-Dioxane <QL 0.39
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Table C-2. Summary of Analytical Results for Sample S02
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.39
cis-1,3-Dichloropropene <QL 0.40
Methyl Isobutyl Ketone (MIBK) <QL 0.40
Toluene <QL 0.40
trans-1,3-Dichloropropene <QL 0.36
1,1,2-Trichloroethane <QL 0.40
Tetrachloroethene <QL 0.39
2-Hexanone <QL 0.38
Dibromochloromethane <QL 0.39
1,2-Dibromoethane <QL 0.39
Chlorobenzene <QL 0.40
Ethylbenzene <QL 0.40
m- and/or p-Xylene <QL 0.78
o-Xylene <QL 0.40
Styrene <QL 0.39
Bromoform <QL 0.39
1,1,2,2-Tetrachloroethane <QL 0.40
4-Ethyltoluene <QL 0.38
1,3,5-Trimethylbenzene <QL 0.38
1,2,4-Trimethylbenzene <QL 0.38
1,3-Dichlorobenzene <QL 0.38
1,4-Dichlorobenzene <QL 0.37
Benzyl Chloride <QL 0.38
1,2-Dichlorobenzene <QL 0.37
1,2,4-Trichlorobenzene <QL 0.54
Hexachloro-1,3-Butadiene <QL 0.40
Naphthalene <QL 0.37
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-3. Summary of Analytical Results for Sample S03
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 1.02 0.42
Dichlorodifluoromethane (R-12) 0.46 0.39
Dichlorotetrafluoroethane (R-114) <QL 0.38
Chloromethane 0.59 0.39
Vinyl Chloride <QL 0.39
1,3-Butadiene <QL 0.40
Bromomethane <QL 0.39
Chloroethane <QL 0.39
Trichlorofluoromethane (R-11) <QL 0.39
Ethanol QC! 0.55
Acrolein 0.50 0.40
1,1-Dichloroethene <QL 0.40
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.41
Acetone 8.692 0.79
Carbon Disulfide <QL 0.40
Isopropyl Alcohol 5.70 0.40
Methylene Chloride <QL 0.39
trans-1,2-Dichloroethene <QL 0.39
Methyl Tert Butyl Ether (MTBE) <QL 0.40
Hexane 1.19 0.40
1,1-Dichloroethane <QL 0.40
Vinyl Acetate <QL 0.41
cis-1,2-Dichloroethene <QL 0.39
Methyl Ethyl Ketone (MEK) 0.56 0.40
Ethyl Acetate <QL 0.39
Tetrahydrofuran <QL 0.37
Chloroform <QL 0.39
1,1,1-Trichloroethane <QL 0.40
Cyclohexane 0.58 0.39
Carbon Tetrachloride <QL 0.39
Benzene 0.52 0.40
1,2-Dichloroethane <QL 0.40
Heptane 0.92 0.40
Trichloroethene <QL 0.38
1,2-Dichloropropane <QL 0.39
Methyl Methacrylate <QL 0.40
1,4-Dioxane 1.00 0.38
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Table C-3. Summary of Analytical Results for Sample S03
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.38
cis-1,3-Dichloropropene <QL 0.39
Methyl Isobutyl Ketone (MIBK) <QL 0.39
Toluene 1.63 0.40
trans-1,3-Dichloropropene <QL 0.35
1,1,2-Trichloroethane <QL 0.39
Tetrachloroethene <QL 0.39
2-Hexanone <QL 0.37
Dibromochloromethane <QL 0.39
1,2-Dibromoethane <QL 0.39
Chlorobenzene <QL 0.39
Ethylbenzene 0.60 0.40
m- and/or p-Xylene 1.81 0.77
0-Xylene 0.65 0.39
Styrene <QL 0.39
Bromoform <QL 0.39
1,1,2,2-Tetrachloroethane <QL 0.39
4-Ethyltoluene <QL 0.38
1,3,5-Trimethylbenzene 0.43 0.38
1,2,4-Trimethylbenzene 1.10 0.38
1,3-Dichlorobenzene <QL 0.37
1,4-Dichlorobenzene <QL 0.37
Benzyl Chloride <QL 0.37
1,2-Dichlorobenzene <QL 0.37
1,2,4-Trichlorobenzene <QL 0.53
Hexachloro-1,3-Butadiene <QL 0.39
Naphthalene <QL 0.36
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-4. Summary of Analytical Results for Sample S04
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 3.98 n=3 0.83
Dichlorodifluoromethane (R-12) <QL 0.77
Dichlorotetrafluoroethane (R-114) <QL 0.76
Chloromethane <QL 0.77
Vinyl Chloride <QL 0.77
1,3-Butadiene <QL 0.80
Bromomethane <QL 0.77
Chloroethane <QL 0.77
Trichlorofluoromethane (R-11) <QL 0.78
Ethanol Qc! 1.09
Acrolein <QL 0.80
1,1-Dichloroethene <QL 0.80
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.81
Acetone 5.40 n=3? 0.79
Carbon Disulfide <QL 0.79
Isopropyl Alcohol <QL 0.79
Methylene Chloride <QL 0.78
trans-1,2-Dichloroethene <QL 0.77
Methyl Tert Butyl Ether (MTBE) <QL 0.80
Hexane 10.3 n=3 0.81
1,1-Dichloroethane <QL 0.79
Vinyl Acetate <QL 0.81
cis-1,2-Dichloroethene <QL 0.78
Methyl Ethyl Ketone (MEK) 1.32 n=3 0.79
Ethyl Acetate <QL 0.77
Tetrahydrofuran <QL 0.73
Chloroform <QL 0.77
1,1,1-Trichloroethane <QL 0.79
Cyclohexane 4.42 1=3 0.78
Carbon Tetrachloride <QL 0.78
Benzene 3.05 n=3 0.79
1,2-Dichloroethane <QL 0.79
Heptane 6.04 n=3 0.79
Trichloroethene <QL 0.76
1,2-Dichloropropane <QL 0.78
Methyl Methacrylate <QL 0.81
1,4-Dioxane <QL 0.76
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Table C-4. Summary of Analytical Results for Sample S04
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.76
cis-1,3-Dichloropropene <QL 0.78
Methyl Isobutyl Ketone (MIBK) <QL 0.78
Toluene 14.5 n=3 0.79
trans-1,3-Dichloropropene <QL 0.70
1,1,2-Trichloroethane <QL 0.78
Tetrachloroethene <QL 0.77
2-Hexanone <QL 0.74
Dibromochloromethane <QL 0.77
1,2-Dibromoethane <QL 0.77
Chlorobenzene <QL 0.78
Ethylbenzene 1.60 n=3 0.79
m- and/or p-Xylene 5.09 n=3 1.53
o-Xylene 1.85 n=3 0.77
Styrene <QL 0.77
Bromoform <QL 0.77
1,1,2,2-Tetrachloroethane <QL 0.77
4-Ethyltoluene <QL 0.75
1,3,5-Trimethylbenzene <QL 0.75
1,2,4-Trimethylbenzene 0.85 n=3 0.75
1,3-Dichlorobenzene <QL 0.74
1,4-Dichlorobenzene <QL 0.73
Benzyl Chloride <QL 0.74
1,2-Dichlorobenzene <QL 0.73
1,2,4-Trichlorobenzene <QL 1.06
Hexachloro-1,3-Butadiene <QL 0.77
Naphthalene <QL 0.72
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-5. Summary of Analytical Results for Sample S05
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 3.89 0.84
Dichlorodifluoromethane (R-12) <QL 0.78
Dichlorotetrafluoroethane (R-114) <QL 0.77
Chloromethane <QL 0.78
Vinyl Chloride <QL 0.78
1,3-Butadiene <QL 0.81
Bromomethane <QL 0.78
Chloroethane <QL 0.78
Trichlorofluoromethane (R-11) <QL 0.79
Ethanol <QL 1.11
Acrolein Qc! 0.81
1,1-Dichloroethene <QL 0.81
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.82
Acetone 5.562 0.80
Carbon Disulfide <QL 0.80
Isopropyl Alcohol <QL 0.80
Methylene Chloride <QL 0.79
trans-1,2-Dichloroethene <QL 0.78
Methyl Tert Butyl Ether (MTBE) <QL 0.81
Hexane 10.1 0.81
1,1-Dichloroethane <QL 0.80
Vinyl Acetate <QL 0.82
cis-1,2-Dichloroethene <QL 0.79
Methyl Ethyl Ketone (MEK) 1.49 0.80
Ethyl Acetate <QL 0.78
Tetrahydrofuran <QL 0.74
Chloroform <QL 0.78
1,1,1-Trichloroethane <QL 0.80
Cyclohexane 4.34 0.79
Carbon Tetrachloride <QL 0.79
Benzene 3.03 0.80
1,2-Dichloroethane <QL 0.80
Heptane 6.01 0.80
Trichloroethene <QL 0.77
1,2-Dichloropropane <QL 0.79
Methyl Methacrylate <QL 0.81
1,4-Dioxane <QL 0.77
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Table C-5. Summary of Analytical Results for Sample S05
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.77
cis-1,3-Dichloropropene <QL 0.79
Methyl Isobutyl Ketone (MIBK) <QL 0.79
Toluene 14.7 0.80
trans-1,3-Dichloropropene <QL 0.71
1,1,2-Trichloroethane <QL 0.79
Tetrachloroethene <QL 0.78
2-Hexanone <QL 0.75
Dibromochloromethane <QL 0.78
1,2-Dibromoethane <QL 0.78
Chlorobenzene <QL 0.79
Ethylbenzene 1.62 0.80
m- and/or p-Xylene 5.1 1.55
o-Xylene 1.86 0.78
Styrene <QL 0.78
Bromoform <QL 0.78
1,1,2,2-Tetrachloroethane <QL 0.78
4-Ethyltoluene <QL 0.76
1,3,5-Trimethylbenzene <QL 0.76
1,2,4-Trimethylbenzene 0.86 0.76
1,3-Dichlorobenzene <QL 0.75
1,4-Dichlorobenzene <QL 0.74
Benzyl Chloride <QL 0.75
1,2-Dichlorobenzene <QL 0.74
1,2,4-Trichlorobenzene <QL 1.07
Hexachloro-1,3-Butadiene <QL 0.78
Naphthalene <QL 0.73
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-6. Summary of Analytical Results for Sample S06
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)
Propylene 0.50 0.41
Dichlorodifluoromethane (R-12) 0.47 0.39
Dichlorotetrafluoroethane (R-114) <QL 0.38
Chloromethane 0.59 0.39
Vinyl Chloride <QL 0.39
1,3-Butadiene <QL 0.40
Bromomethane <QL 0.38
Chloroethane <QL 0.38
Trichlorofluoromethane (R-11) <QL 0.39
Ethanol Qc! 0.54
Acrolein <QL 0.40
1,1-Dichloroethene <QL 0.40
1,1,2-Trichloro-1,2,2-trifluoroethane (R-113) <QL 0.40
Acetone 3.03? 0.39
Carbon Disulfide <QL 0.39
Isopropyl Alcohol <QL 0.39
Methylene Chloride <QL 0.39
trans-1,2-Dichloroethene <QL 0.38
Methyl Tert Butyl Ether (MTBE) <QL 0.40
Hexane <QL 0.40
1,1-Dichloroethane <QL 0.39
Vinyl Acetate <QL 0.40
cis-1,2-Dichloroethene <QL 0.39
Methyl Ethyl Ketone (MEK) 0.44 0.39
Ethyl Acetate <QL 0.39
Tetrahydrofuran <QL 0.36
Chloroform <QL 0.39
1,1,1-Trichloroethane <QL 0.39
Cyclohexane <QL 0.39
Carbon Tetrachloride <QL 0.39
Benzene <QL 0.39
1,2-Dichloroethane <QL 0.39
Heptane <QL 0.39
Trichloroethene <QL 0.38
1,2-Dichloropropane <QL 0.39
Methyl Methacrylate <QL 0.40
1,4-Dioxane <QL 0.38
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Table C-6. Summary of Analytical Results for Sample S06
GMAP Region 7 Kansas City
Kansas and Missouri (various locations)
Concentration Quantitation Limit
COMPOUND (ppbv) (ppbv)

Bromodichloromethane <QL 0.38
cis-1,3-Dichloropropene <QL 0.39
Methyl Isobutyl Ketone (MIBK) <QL 0.39
Toluene <QL 0.39
trans-1,3-Dichloropropene <QL 0.35
1,1,2-Trichloroethane <QL 0.39
Tetrachloroethene <QL 0.38
2-Hexanone <QL 0.37
Dibromochloromethane <QL 0.38
1,2-Dibromoethane <QL 0.38
Chlorobenzene <QL 0.39
Ethylbenzene <QL 0.39
m- and/or p-Xylene <QL 0.76
o-Xylene <QL 0.39
Styrene <QL 0.38
Bromoform <QL 0.38
1,1,2,2-Tetrachloroethane <QL 0.39
4-Ethyltoluene <QL 0.37
1,3,5-Trimethylbenzene <QL 0.37
1,2,4-Trimethylbenzene <QL 0.37
1,3-Dichlorobenzene <QL 0.37
1,4-Dichlorobenzene <QL 0.36
Benzyl Chloride <QL 0.37
1,2-Dichlorobenzene <QL 0.36
1,2,4-Trichlorobenzene <QL 0.53
Hexachloro-1,3-Butadiene <QL 0.39
Naphthalene <QL 0.36
! Independent calibration verification failed to meet acceptance criteria, analyte not reported.
2 Calibration blank failed to meet acceptance criteria, this analyte may have a small positive bias.
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Table C-7 summarizes the compounds tentatively identified in the samples. The identification
was based solely on a spectrum and/or comparison of the spectrum to a library database (e.g.,
Wiley, NIST, in-house), with no analysis of a certified reference standard.

Table C-7. Tentatively Identified Compounds
VP1578 GMAP Region 7 Kansas City, Missouri
Kansas and Missouri (various locations)

Sample Station
Dilution Factor Tentatively Identified Compound Similarity Area
Injection Volume
Methyl formate 999 12558618
Isobutane 918 7894466
Butane 866 30618156
Sulfurous acid, butyl isobutyl ester 921 4744885
So1 Acetaldehyde 924 8331195
~2X Pentane 877 7879262
200 mL Propane, 1-chloro-2-methyl- 897 6235489
Butanal 879 12182236
1-Butanol 929 1902626130
n-Butyl ether 887 26894858
Carbonyl sulfide 853 11945156
Isobutane 915 7965441
Propanoic acid, anhydride 930 3888952
S02 Acetaldehyde 861 3677861
~2X Pentane 878 5960043
200 mL Butanal 883 6931815
1-Butanol 933 2089969862
n-Butyl ether 887 30776434
Oxalic acid, isobutyl pentyl ester 862 2684080
Butane 865 74121507
Pentane 864 77368872
Pentane, 2-methyl- 898 53370930
S03 Pentane, 3-methyl- 912 23690085
~2X Cyclopentane, methyl- 862 19433969
200 mL Hexane, 2-methyl- 891 19679414
Pentane, 2,2,4-trimethyl- 930 29215598
1-Butanol 897 82054751
Acetic acid, butyl ester 904 30099474
Benzene, 1-ethyl-2-methyl- 890 50743061
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Table C-7. Tentatively Identified Compounds
VP1578 GMAP Region 7 Kansas City, Missouri
Kansas and Missouri (various locations)

Sample Station

Dilution Factor Tentatively Identified Compound Similarity Area
Injection Volume

Isobutane 948 1078579897
Butane 981 2371762763
Butane, 2-methyl- 883 1495458021
Pentane 935 775414958

S04 2-Pentene 906 94251355
~2X Pentane, 2-methyl- 895 372217513
100 mL Pentane, 3-ethyl-2,2-dimethyl- 888 157077471
Cyclopentane, methyl- 869 129532318

Hexane, 2-methyl- 867 91507126

Hexane, 3-methyl- 930 88802273
Butane, 2,2,3,3-tetramethyl- 951 185773526
Isobutane 962 1028871201
Butane 969 2288149725
Butane, 2-methyl- 884 1434583182
S05 Pentane 927 734178866
~2X 2-Pentene 908 102391190
100 mL Pentane, 2-methyl- 893 355984809
Pentane, 3-ethyl-2,2-dimethyl- 889 151827302
Cyclopentane, methyl- 867 124522544

Hexane, 2-methyl- 867 88390941
Butane, 2,2,3,3-tetramethyl- 949 182185392

Methyl formate 999 12658309

Isobutane 886 6052348

S06 Butane 905 32193322

~2X Benzene, 1,3-dibromo-2,4,6-tris(2,2- 926 3731421

100 mL dimethylpropyl)-5-nitro-

Diglycolamine 866 5796067

Pentane 885 4553243

Isobutane 911 3659541

Cyclopropane 852 3180564
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Appendix D

CHAIN OF CUSTODY RECORD

VP1578 GMAP R7 Kansas City ody Record
S Air canisters | PA o o e ga 1
|Printed Sampler's Name: Philip Myers 1
g —1-Digi i LIP-MYERS = —]
sampiers signature: | PHILIP- M
Y ERS Dater2024.04.29 08:15:07 -06'
p By: Philip Myers Date: 4/25/2024 000 [Time: 2015 cT
Receipt By: B Datgy: —: : "
Favoratory ReceRt B A N AN/ LI A DY/ EV "Bigitally signed by ANY HARVEY
IAYAANEE N 1 \V I: Y ] Date: 2024.04.30 16:57:59 -06!00" | Tube Sorbent: NIA
o | Canister | ]
C ion Type I |
Local Ave
Canister Composite or Date & Time Date & Time Exposure Exposure Local Ave Temp  Local Ave Pressure (mm
Station Number Station Location Tube Number Tube Media _Number Grab Tag Number Placed Removed Time (days) Time (min| ('K) Pressure (in Hg)
S01 240422_MA19 . N/A N/A 10007 Grab 10007-240422 4/22/24 11:26 4122724 11:27 0.00 1
502 240422_MATS T T [PPRVA A 3072 Grab 3072 240422 4122124 11:26 4122/24 11:27 0.00 1
S03 240424 % !t'é a4 NA A 00280 Grab 00280-240424 4/24/24 913 4124124 9:14 0.00 i
504 240425_TWAZ2 T NA NIA 4606 Grab 4606240425 4125/24 10:57 4/25(24 10:58 0.00 1
505 240425_MAZ2 NIA NIA 4601 Grab 4601-240425 4125/24 10:57 4/25/24 10.58 0.00 1
S06 240425_MA47 N/A NIA 10024 Grab 10024240425 | 412524 15:47 4/25/24 1548 0.00 1
’ 2l S /, "o )
Yud aitindad. by F L MNyes £/20/20249(
FINAL VP1578 COC.xsx 10f1
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ERG Lab ID #

Program: f FA MNEIC Canister Number: 47 1¢ 4
Oplions:‘ Lab Initial Can. Press. ("Hg): _Z A &
EtO (Y/N): \f Cleaning Batch#: [33%1-£)
hSNMOC (Y/IN): N Date Can. Cleaned: =/ 7/24
deICS fYIN): “f Collocated Event (Y/N): A f’
METHANE (Y/N): /\/ Collocated Can # : ——
Relinquished by: EL{B Date: 4 }6’/2 ‘f
L f Oy Date: HE'/J_H
VPISTS  AmAR A1 R/ City/State: Mo we d & Mo
e\ Moes Start Date: 4/auf2y
MNiA Start Time: L4ps
Timer Used (Y/N): 4 Leak Check: PASS FAIL (Circle One)
Timer ID #: AMAD verm'¢ le Leak Check Rate:
: (if applicable)
Field Initial Can. Press.: - |4 pais "/Hg" Canister Valve Opened (Y/N): Z
Recovery Date: Wauf7 . r i End Date: L foe 2y

Operator: e\ e a5 End Time: 1904

Field Final Can. Press.: 0%, &
voiD _ _d':, Canister Valve Closed (Y/N): #

Status: VALID
Relinquishedby: |1\ higq 4 & Date: (/2[4

Received by: tnd i Date:

Lab Final Can. Press.: @ ',"l-ig

i B
Status: VALID VOoID (Gircle!one) Gauge: 1 2 3 (Circle one)
If void, why:

Samples stored in Air Tox Lab (Room 130)

07-2023
i | [
Comments: Gang'e  ofechtd Y Lo gl Mo o MM Lo vihole
V Tl

( NELN

GdEy Truk Mp 7282 £H1H 1343

-
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Program:

Options:
EtO (Y/N):

SNMOC (Y/N):

TOXICS (Y/N):

METHANE (Y/N):

Relinquished by: Date
Received by: T'I/ i f Lﬁ,r J0r= Date:
VT157% CMAP R7 KL
P Do
W/
4
LMAT  yolad),
= 14 2 "Hy”
_________________ Y PR i R,
Recovery Date: ul2$ [ ?'-\’\
Operator: ?\\L\ M—i a
Field Final Can. Press.: - ¢ Liy ?g’
Status: VALID VOID (C'a'cle om;) 3
Relinquished by: P\ ( b " . . ,Daé
Received by: Date
Lab Final Can. Press.: "Hg °*
Status: VALID VOoID (Circle one)

If void, why:

ERG Lab ID #

Canister Number:  421((

Lab Initial Can. Press. ("Hg): 7 7%
Cleaning Batch#: §75 -w'
Date Can. Cleaned: 2,7 7 /24
Collocated Event (Y/N): AN
Collocated Can #: e

ulid2y
4/2) / 24
CitylState:  Kpoy2 (Tily D
Start Date: l{/ 2/5 /24
Start Time: 12:0€
Leak Check: PASS FAIL (Circle One)
Leak Check Rate:
(if applicable)
Canister Valve Opened (Y/N): |
End Date: "-l/ﬂ ZY
End Time: [Z:pk
Canister Valve Closed (Y/N): :t v e
M[75/24 .,
Gauge: 1 2 3 (Circle one)

Samples stored in Air Tox Lab (Room 130)

Laele  rolliefd

Comments:

MP yhr e / Ufi/\\wm

| opgh oAan
b ]

Ur} : [&JCK)

G z.;qﬂstx e i

7247 A

310

White: Sample Traveler

ST
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ERG Lab ID #

Program: f(’A NE\ Canister Number: 42475 5
Options: Lab Initial Can. Press. ("Hg): 27.%
EtO (Y/N): \'f Cleaning Batch#: /%495 ~./1

SNMOC (Y/N): fu Date Can. Cleaned: /7 /24
TOXICS (Y/N): \J Collocated Event (Y/N): 1/
METHANE (Y/N): I\J Collocated Can # : ™
LHE ) ) B {
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Site: VT 78 smn? R7 €C CitylState: ___ K. e /2 by Me

Operator: oL l‘M s Start Date: [éf/ 2y

Probe ID #: H f A Start Time: F2:46

Timer Used (Y/N): ’Y Leak Check: ~PASS  FAIL (Circle One)
Timer ID #: L&m AT Yok < \¢ Leak Check Rate:

(if applicable)
Field Initial Can. Press.: et “', (‘@L} % Canister Valve Opened (Y/N): %
Recovery Date: = 57,1 Y End Date: = -ﬂ- t—z - ¢/ 23 -- --------
Operator: m (,'_m o End Time: )71 L
Field Final Can. Press.: 4 § 57 i
Status:  VALID 7 0 Cifdle one)## 1 Canister Valve,Closed (Y/N): 3
» ¢ "™ "Date: Y

Relinquished by: H/ 75

Lab Final Can. Press.: . "Hg

5 oS
Status: VALID VOID ‘(Circle one) Gauge: 1 2 3 (Circle one)
If void, why: . s AR

Samples stored in Air Tox Lab (Room 130)
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VERG

Eastern Research Group
601 Keystone Park Drive
Suite 700

Morrisville, NC 27560

June 10, 2024
Philip Myers

Denver Federal Center, Building 25
Denver, CO 80225
Project Name: Region 7 NEIC GMAP Survey

Dear Philip Myers,

This report contains the analytical results for the sample(s) received under chain(s) of
custody by Eastern Research Group on 04/29/24 12:01 through 04/30/24 11:17.

Values below the MDL for QC results in this report are recorded as ND, however the
actual values are reported in the accompanying Excel report with a “U” flag (Under the
detection limit). The actual values are reported in AQS.

This test is accredited under the 2016 TNI Standard for Environmental Laboratories

(FL DOH Certification # E87673). All analyses were performed as described in the US
EPA-approved QAPP, under the contract for National Hazardous Air Pollutant Support (US
EPA Contract No. 68HERH22D0002). This cover page is an integral part of this report,
and any exceptions or comments are noted on the last page.

Release of the data contained in this data package and in the data submitted in the
electronic data deliverable, has been authorized by the Program Manager, or the Program
Manager's designee as verified by the following signature.

The issuance of the final Certificate of Analysis takes precedence over any previous
Report. If you have any questions, please contact me at 919-468-7924.

Sincerely,

Julie Swift
Program Manager
julie.swift@erg.com

The information contained in this report and its attachment(s) are intended only for the use of the individual to whom it is
addressed and may contain information that is privileged, confidential, or exempt from disclosure. If the reader of this message is
not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this report is strictly
prohibited. If you have received this report in error, please notify julie.swift@erg.com and delete the report without retaining any
copies.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey

ANALYTICAL REPORT FOR SAMPLES

SampleName LabNumber Matrix Sampled Received
GMAP Vehicle 4042940-01 Air 04/25/24 13:06 04/29/24 12:01
GMAPLO 4042940-02 Air 04/25/24 13:16 04/29/24 12:01
GMAP Vehicle 4043048-01 Air 04/24/24 09:06 04/30/24 11:17
Eastern Research GI‘OUD The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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WERG

OECA

CERTIFICATE OF ANALYSIS

Denver Federal Center, Building 25

Denver, CO 80225

FILE #: 0453.32.001.120
REPORTED: 06/10/24 11:00
SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Description: GMAP Vehicle Lab ID: 4042940-01 Sampled: 04/25/24 13:06
Pressure @ Receipt: 4.5 Canister #: 42166 Received: 04/29/24 12:01

Comments: Analyzed: 05/13/24 20:20
Air Toxics by EPA Compendium Method TO-15
Results MDL
Analyte ppbv ug/ms3 Flag ppbv
Dichlorodifluoromethane 0.481 2.38 0.00604
Chloromethane 0.514 1.06 0.00970
Dichlorotetrafluoroethane 0.0165 0.12 0.00526
Vinyl chloride ND ND u 0.00513
1,3-Butadiene 0.00170 0.00 u 0.0220
Ethylene oxide 0.212 0.38 LK 0.0255
Bromomethane 0.00770 0.03 u 0.0104
Chloroethane 0.0171 0.05 0.0136
Acetonitrile 1.58 2.66 LK, QB-01 0.0330
Acrolein 0.183 0.42 QB-03 0.0826
Trichlorofluoromethane 0.220 1.24 0.00950
Acrylonitrile ND ND CE, U 0.0116
1,1-Dichloroethene ND ND u 0.0158
Dichloromethane 0.110 0.38 0.0234
Carbon Disulfide 0.00940 0.03 LK, U 0.0392
Trichlorotrifluoroethane 0.0688 0.53 0.0210
trans-1,2-Dichloroethylene 0.0384 0.15 0.00972
1,1-Dichloroethane 0.00100 0.00 u 0.0142
Methyl tert-Butyl Ether ND ND u 0.0101
Chloroprene ND ND u 0.0123
cis-1,2-Dichloroethylene ND ND u 0.0131
Bromochloromethane 0.00180 0.01 u 0.00905
Chloroform 0.0154 0.08 0.0134
Ethyl tert-Butyl Ether ND ND u 0.00893
1,2-Dichloroethane 0.0181 0.07 0.0116
1,1,1-Trichloroethane 0.00120 0.01 u 0.00952
Benzene 0.0711 0.23 0.0101
Carbon Tetrachloride 0.0722 0.46 0.00750
tert-Amyl Methyl Ether ND ND u 0.0126
1,2-Dichloropropane ND ND u 0.0215
Ethyl Acrylate ND ND u 0.00780
Bromodichloromethane ND ND u 0.00889
Trichloroethylene 0.00220 0.01 u 0.00680
Methyl Methacrylate ND ND u 0.0330
cis-1,3-Dichloropropene ND ND u 0.00753
Methyl Isobutyl Ketone 0.00260 0.01 LK, QX, U 0.0578
trans-1,3-Dichloropropene ND ND u 0.00822
1,1,2-Trichloroethane ND ND u 0.00400
Toluene 0.106 0.40 0.0380
Dibromochloromethane 1.00E-4 0.00 u 0.00884
1,2-Dibromoethane ND ND u 0.00660

Eastern Research Group

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Description: GMAP Vehicle Lab ID: 4042940-01 Sampled: 04/25/24 13:06
Pressure @ Receipt: 4.5 Canister #: 42166 Received: 04/29/24 12:01
Comments: Analyzed: 05/13/24 20:20
Air Toxics by EPA Compendium Method TO-15
Results MDL
Analyte ppbv ug/m?3 Flag ppbv
n-Octane 0.0195 0.09 u 0.0258
Tetrachloroethylene 0.00400 0.03 u 0.00860
Chlorobenzene ND ND u 0.00820
Ethylbenzene 0.0178 0.08 0.0130
m,p-Xylene 0.0501 0.22 0.0418
Bromoform 6.00E-4 0.01 u 0.0108
Styrene ND ND CE, U 0.0273
1,1,2,2-Tetrachloroethane ND ND u 0.0190
o-Xylene 0.0192 0.08 u 0.0235
1,3,5-Trimethylbenzene 0.00230 0.01 u 0.0316
1,2,4-Trimethylbenzene 0.00970 0.05 u 0.0320
m-Dichlorobenzene ND ND u 0.0173
p-Dichlorobenzene 6.00E-4 0.00 u 0.0366
o-Dichlorobenzene 1.00E-4 0.00 u 0.0364
1,2,4-Trichlorobenzene 1.00E-4 0.00 u 0.0792
Hexachloro-1,3-butadiene 2.00E-4 0.00 u 0.0363
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Description: GMAPLO Lab ID: 4042940-02 Sampled: 04/25/24 13:16
Pressure @ Receipt: 4.0 Canister #: 40455 Received: 04/29/24 12:01
Comments: Analyzed: 05/13/24 21:23
Air Toxics by EPA Compendium Method TO-15

Results MDL
Analyte ppbv ug/ms3 Flag ppbv
Dichlorodifluoromethane 0.473 2.34 0.00604
Chloromethane 0.501 1.04 0.00970
Dichlorotetrafluoroethane 0.0168 0.12 0.00526
Vinyl chloride ND ND u 0.00513
1,3-Butadiene 0.00140 0.00 u 0.0220
Ethylene oxide 8.09 14.60 LK, QB-03 0.0255
Bromomethane 0.00830 0.03 u 0.0104
Chloroethane 0.0111 0.03 u 0.0136
Acetonitrile ND ND CE, LK, 0.0330

QB-01,
QB-03, U
Acrolein 0.106 0.24 QB-03 0.0826
Trichlorofluoromethane 0.215 1.21 0.00950
Acrylonitrile ND ND CE, U 0.0116
1,1-Dichloroethene ND ND u 0.0158
Dichloromethane 0.105 0.37 QB-03 0.0234
Carbon Disulfide 0.00770 0.02 LK, U 0.0392
Trichlorotrifluoroethane 0.0676 0.52 0.0210
trans-1,2-Dichloroethylene 0.0152 0.06 0.00972
1,1-Dichloroethane 0.00110 0.00 u 0.0142
Methyl tert-Butyl Ether ND ND u 0.0101
Chloroprene ND ND u 0.0123
cis-1,2-Dichloroethylene ND ND u 0.0131
Bromochloromethane 0.00160 0.01 u 0.00905
Chloroform 0.0170 0.08 0.0134
Ethyl tert-Butyl Ether ND ND u 0.00893
1,2-Dichloroethane 0.0181 0.07 0.0116
1,1,1-Trichloroethane 0.00120 0.01 u 0.00952
Benzene 0.129 0.41 0.0101
Carbon Tetrachloride 0.0721 0.46 0.00750
tert-Amyl Methyl Ether ND ND u 0.0126
1,2-Dichloropropane ND ND u 0.0215
Ethyl Acrylate ND ND u 0.00780
Bromodichloromethane ND ND u 0.00889
Trichloroethylene 0.00210 0.01 u 0.00680
Methyl Methacrylate ND ND u 0.0330
cis-1,3-Dichloropropene ND ND u 0.00753
Methyl Isobutyl Ketone ND ND LK, QX, U 0.0578
trans-1,3-Dichloropropene ND ND u 0.00822
1,1,2-Trichloroethane ND ND u 0.00400
Toluene 0.201 0.76 0.0380
Dibromochloromethane 2.00E-4 0.00 u 0.00884
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Description: GMAPLO Lab ID: 4042940-02 Sampled: 04/25/24 13:16
Pressure @ Receipt: 4.0 Canister #: 40455 Received: 04/29/24 12:01
Comments: Analyzed: 05/13/24 21:23
Air Toxics by EPA Compendium Method TO-15
Results MDL
Analyte ppbv ug/ms3 Flag ppbv
1,2-Dibromoethane ND ND u 0.00660
n-Octane 0.0202 0.09 u 0.0258
Tetrachloroethylene 0.00440 0.03 u 0.00860
Chlorobenzene ND ND u 0.00820
Ethylbenzene 0.0207 0.09 0.0130
m,p-Xylene 0.0704 0.31 0.0418
Bromoform 7.00E-4 0.01 u 0.0108
Styrene ND ND CE, U 0.0273
1,1,2,2-Tetrachloroethane ND ND u 0.0190
o-Xylene 0.0287 0.13 0.0235
1,3,5-Trimethylbenzene 0.00340 0.02 u 0.0316
1,2,4-Trimethylbenzene 0.0114 0.06 u 0.0320
m-Dichlorobenzene ND ND u 0.0173
p-Dichlorobenzene 7.00E-4 0.00 u 0.0366
o-Dichlorobenzene 3.00E-4 0.00 u 0.0364
1,2,4-Trichlorobenzene ND ND u 0.0792
Hexachloro-1,3-butadiene 2.00E-4 0.00 u 0.0363
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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WERG

OECA

CERTIFICATE OF ANALYSIS

Denver Federal Center, Building 25

Denver, CO 80225

FILE #: 0453.32.001.120
REPORTED: 06/10/24 11:00
SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Description: GMAP Vehicle Lab ID: 4043048-01 Sampled: 04/24/24 09:06
Pressure @ Receipt: 2.5 Canister #: 42163 Received: 04/30/24 11:17

Comments: Analyzed: 05/10/24 14:52
Air Toxics by EPA Compendium Method TO-15
Results MDL
Analyte ppbv ug/ms3 Flag ppbv
Dichlorodifluoromethane 0.522 2.59 0.00604
Chloromethane 0.493 1.02 0.00970
Dichlorotetrafluoroethane 0.0173 0.12 0.00526
Vinyl chloride ND ND u 0.00513
1,3-Butadiene 0.0183 0.04 u 0.0220
Ethylene oxide 12.6 22.70 LK, QB-03, D 0.0510
Bromomethane 0.00790 0.03 u 0.0104
Chloroethane 0.0687 0.18 0.0136
Acetonitrile ND ND CE, LK, U 0.0330
Acrolein 0.385 0.89 QB-03 0.0826
Trichlorofluoromethane 0.250 1.41 0.00950
Acrylonitrile ND ND CE, U 0.0116
1,1-Dichloroethene ND ND u 0.0158
Dichloromethane 0.144 0.50 QB-03 0.0234
Carbon Disulfide 0.0175 0.05 LK, QB-03, U 0.0392
Trichlorotrifluoroethane 0.0747 0.57 0.0210
trans-1,2-Dichloroethylene 0.00380 0.02 u 0.00972
1,1-Dichloroethane 0.00130 0.01 u 0.0142
Methyl tert-Butyl Ether ND ND u 0.0101
Chloroprene ND ND u 0.0123
cis-1,2-Dichloroethylene ND ND u 0.0131
Bromochloromethane 0.00220 0.01 u 0.00905
Chloroform 0.0216 0.11 0.0134
Ethyl tert-Butyl Ether ND ND u 0.00893
1,2-Dichloroethane 0.0202 0.08 0.0116
1,1,1-Trichloroethane 0.00170 0.01 u 0.00952
Benzene 0.189 0.61 0.0101
Carbon Tetrachloride 0.0761 0.48 0.00750
tert-Amyl Methyl Ether ND ND U 0.0126
1,2-Dichloropropane ND ND U 0.0215
Ethyl Acrylate ND ND u 0.00780
Bromodichloromethane ND ND u 0.00889
Trichloroethylene 0.00420 0.02 u 0.00680
Methyl Methacrylate ND ND u 0.0330
cis-1,3-Dichloropropene ND ND u 0.00753
Methyl Isobutyl Ketone ND ND LL, QX, U 0.0578
trans-1,3-Dichloropropene ND ND u 0.00822
1,1,2-Trichloroethane ND ND u 0.00400
Toluene 0.401 1.51 0.0380
Dibromochloromethane 4.00E-4 0.00 u 0.00884
1,2-Dibromoethane ND ND u 0.00660
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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WERG

OECA

CERTIFICATE OF ANALYSIS

Denver Federal Center, Building 25

Denver, CO 80225
ATTN: Philip Myers

PHONE: (303) 462-9301

FAX: (732) 321-6616

FILE #: 0453.32.001.120

REPORTED: 06/10/24 11:00

SUBMITTED: 04/29/24 to 04/30/24

AQS SITE CODE:

SITE CODE: Region 7 NEIC GMAP Survey

Description: GMAP Vehicle
Pressure @ Receipt: 2.5

Lab ID:

4043048-01
Canister #: 42163

Sampled: 04/24/24 09:06
Received: 04/30/24 11:17

Comments: Analyzed: 05/10/24 14:52
Air Toxics by EPA Compendium Method TO-15

Results MDL

Analyte ppbv ug/m3 Flag ppbv

n-Octane 0.0648 0.30 0.0258

Tetrachloroethylene 0.0161 0.11 0.00860

Chlorobenzene ND ND u 0.00820

Ethylbenzene 0.258 1.12 0.0130

m,p-Xylene 0.810 3.52 0.0418

Bromoform 0.00100 0.01 u 0.0108

Styrene ND ND CE, U 0.0273

1,1,2,2-Tetrachloroethane ND ND u 0.0190

o-Xylene 0.274 1.19 0.0235

1,3,5-Trimethylbenzene 0.172 0.85 0.0316

1,2,4-Trimethylbenzene 0.676 3.33 0.0320

m-Dichlorobenzene 0.00150 0.01 u 0.0173

p-Dichlorobenzene 0.00520 0.03 u 0.0366

o-Dichlorobenzene 0.00200 0.01 u 0.0364

1,2,4-Trichlorobenzene 0.00790 0.06 QB-01, U 0.0792

Hexachloro-1,3-butadiene 8.00E-4 0.01 u 0.0363

Eastern Research Group

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Source RPD
Analyte Result Units Result RPD Limit Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control
Batch B4E1004 - Summa Canister Prep

Blank (B4E1004-BLK1) Prepared: 05/08/24 Analyzed: 05/10/24
Dichlorodifluoromethane ND ppbv u
Chloromethane ND ppbv u
Dichlorotetrafluoroethane ND ppbv u
Vinyl chloride ND ppbv u
1,3-Butadiene ND ppbv u
Ethylene oxide ND ppbv u
Bromomethane ND ppbv u
Chloroethane ND ppbv u
Acetonitrile ND ppbv LK, U
Acrolein ND ppbv u
Trichlorofluoromethane ND ppbv u
Acrylonitrile ND ppbv u
1,1-Dichloroethene ND ppbv u
Dichloromethane ND ppbv u
Carbon Disulfide ND ppbv LK, U
Trichlorotrifluoroethane ND ppbv u
trans-1,2-Dichloroethylene ND ppbv u
1,1-Dichloroethane ND ppbv u
Methy! tert-Butyl Ether ND ppbv u
Chloroprene ND ppbv u
cis-1,2-Dichloroethylene ND ppbv u
Bromochloromethane ND ppbv u
Chloroform ND ppbv u
Ethyl tert-Butyl Ether ND ppbv u
1,2-Dichloroethane ND ppbv u
1,1,1-Trichloroethane ND ppbv u
Benzene ND ppbv u
Carbon Tetrachloride ND ppbv u
tert-Amyl Methyl Ether ND ppbv u
1,2-Dichloropropane ND ppbv u
Ethyl Acrylate ND ppbv u
Bromodichloromethane ND ppbv u
Trichloroethylene ND ppbv u
Methyl Methacrylate ND ppbv u
cis-1,3-Dichloropropene ND ppbv u
Methyl Isobutyl Ketone ND ppbv LL, QX, U
trans-1,3-Dichloropropene ND ppbv u
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Source RPD
Analyte Result Units Result RPD Limit Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control
Batch B4E1004 - Summa Canister Prep

Blank (B4E1004-BLK1) Continued Prepared: 05/08/24 Analyzed: 05/10/24
1,1,2-Trichloroethane ND ppbv u
Toluene ND ppbv u
Dibromochloromethane ND ppbv u
1,2-Dibromoethane ND ppbv u
n-Octane ND ppbv u
Tetrachloroethylene ND ppbv u
Chlorobenzene ND ppbv u
Ethylbenzene ND ppbv u
m,p-Xylene ND ppbv u
Bromoform ND ppbv u
Styrene ND ppbv u
1,1,2,2-Tetrachloroethane ND ppbv U
o-Xylene ND ppbv u
1,3,5-Trimethylbenzene ND ppbv u
1,2,4-Trimethylbenzene ND ppbv u
m-Dichlorobenzene 0.0199 ppbv
p-Dichlorobenzene ND ppbv u
o-Dichlorobenzene ND ppbv u
1,2,4-Trichlorobenzene ND ppbv QB-01, U
Hexachloro-1,3-butadiene ND ppbv u
Duplicate (B4E1004-DUP1) Source: 4043048-01 Prepared: 04/24/24 Analyzed: 05/10/24
Dichlorodifluoromethane 0.522 ppbv 0.52 0.0192 25
Chloromethane 0.490 ppbv 0.49 0.631 25
Dichlorotetrafluoroethane 0.0182 ppbv 0.02 5.07 25
Vinyl chloride ND ppbv ND 25 u
1,3-Butadiene ND ppbv ND 25 U
Ethylene oxide 12.7 ppbv 12.60 1.22 25 QB-03, D
Bromomethane ND ppbv ND 25 U
Chloroethane 0.0695 ppbv 0.07 1.16 25
Acetonitrile ND ppbv ND 25 CE, LK, U
Acrolein 0.388 ppbv 0.39 0.957 25 QB-03
Trichlorofluoromethane 0.252 ppbv 0.25 0.796 25
Acrylonitrile ND ppbv ND 25 CE, U
1,1-Dichloroethene ND ppbv ND 25 U
Dichloromethane 0.146 ppbv 0.14 1.65 25 QB-03
Carbon Disulfide ND ppbv ND 25 LK, QB-03, U
Trichlorotrifluoroethane 0.0757 ppbv 0.07 1.33 25

Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Source RPD
Analyte Result Units Result RPD Limit Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control
Batch B4E1004 - Summa Canister Prep

Duplicate (B4E1004-DUP1) Continued Source: 4043048-01 Prepared: 04/24/24 Analyzed: 05/10/24

trans-1,2-Dichloroethylene ND ppbv ND 25 u
1,1-Dichloroethane ND ppbv ND 25 U
Methy! tert-Butyl Ether ND ppbv ND 25 u
Chloroprene ND ppbv ND 25 U
cis-1,2-Dichloroethylene ND ppbv ND 25 u
Bromochloromethane ND ppbv ND 25 U
Chloroform 0.0218 ppbv 0.02 0.922 25
Ethyl tert-Butyl Ether ND ppbv ND 25 u
1,2-Dichloroethane 0.0204 ppbv 0.02 0.985 25
1,1,1-Trichloroethane ND ppbv ND 25 U
Benzene 0.190 ppbv 0.19 0.739 25
Carbon Tetrachloride 0.0765 ppbv 0.08 0.524 25
tert-Amyl Methyl Ether ND ppbv ND 25 u
1,2-Dichloropropane ND ppbv ND 25 U
Ethyl Acrylate ND ppbv ND 25 u
Bromodichloromethane ND ppbv ND 25 U
Trichloroethylene ND ppbv ND 25 u
Methyl Methacrylate ND ppbv ND 25 u
cis-1,3-Dichloropropene ND ppbv ND 25 u
Methyl Isobutyl Ketone ND ppbv ND 25 LL, QX, U
trans-1,3-Dichloropropene ND ppbv ND 25 u
1,1,2-Trichloroethane ND ppbv ND 25 U
Toluene 0.401 ppbv 0.40 0.0748 25
Dibromochloromethane ND ppbv ND 25 U
1,2-Dibromoethane ND ppbv ND 25 u
n-Octane 0.0828 ppbv 0.06 24.4 25
Tetrachloroethylene 0.0159 ppbv 0.02 1.25 25
Chlorobenzene ND ppbv ND 25 U
Ethylbenzene 0.255 ppbv 0.26 0.897 25
m,p-Xylene 0.809 ppbv 0.81 0.136 25
Bromoform ND ppbv ND 25 u
Styrene ND ppbv ND 25 CE, U
1,1,2,2-Tetrachloroethane ND ppbv ND 25 u
o-Xylene 0.273 ppbv 0.27 0.256 25
1,3,5-Trimethylbenzene 0.173 ppbv 0.17 0.464 25
1,2,4-Trimethylbenzene 0.678 ppbv 0.68 0.369 25
m-Dichlorobenzene ND ppbv ND 25 u
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Source RPD
Analyte Result Units Result RPD Limit Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control
Batch B4E1004 - Summa Canister Prep

Duplicate (B4E1004-DUP1) Continued Source: 4043048-01 Prepared: 04/24/24 Analyzed: 05/10/24

p-Dichlorobenzene ND ppbv ND 25 u
o-Dichlorobenzene ND ppbv ND 25 U
1,2,4-Trichlorobenzene ND ppbv ND 25 QB-01, U
Hexachloro-1,3-butadiene ND ppbv ND 25 U
Batch B4E1306 - Summa Canister Prep
Blank (B4E1306-BLK1) Prepared: 04/29/24 Analyzed: 05/13/24
Dichlorodifluoromethane ND ppbv u
Chloromethane ND ppbv u
Dichlorotetrafluoroethane ND ppbv u
Vinyl chloride ND ppbv u
1,3-Butadiene ND ppbv u
Ethylene oxide ND ppbv u
Bromomethane ND ppbv u
Chloroethane ND ppbv u
Acetonitrile 0.0735 ppbv LK, QB-01
Acrolein ND ppbv u
Trichlorofluoromethane ND ppbv u
Acrylonitrile ND ppbv u
1,1-Dichloroethene ND ppbv u
Dichloromethane ND ppbv u
Carbon Disulfide ND ppbv LK, U
Trichlorotrifluoroethane ND ppbv u
trans-1,2-Dichloroethylene ND ppbv u
1,1-Dichloroethane ND ppbv u
Methy! tert-Butyl Ether ND ppbv u
Chloroprene ND ppbv u
cis-1,2-Dichloroethylene ND ppbv u
Bromochloromethane ND ppbv u
Chloroform ND ppbv u
Ethyl tert-Butyl Ether ND ppbv u
1,2-Dichloroethane ND ppbv u
1,1,1-Trichloroethane ND ppbv u
Benzene ND ppbv u
Carbon Tetrachloride ND ppbv u
tert-Amyl Methyl Ether ND ppbv u
1,2-Dichloropropane ND ppbv u
Ethyl Acrylate ND ppbv u
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Source RPD
Analyte Result Units Result RPD Limit Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control
Batch B4E1306 - Summa Canister Prep

Blank (B4E1306-BLK1) Continued Prepared: 04/29/24 Analyzed: 05/13/24
Bromodichloromethane ND ppbv u
Trichloroethylene ND ppbv u
Methyl Methacrylate ND ppbv u
cis-1,3-Dichloropropene ND ppbv u
Methyl Isobutyl Ketone ND ppbv LK, QX, U
trans-1,3-Dichloropropene ND ppbv u
1,1,2-Trichloroethane ND ppbv u
Toluene ND ppbv u
Dibromochloromethane ND ppbv u
1,2-Dibromoethane ND ppbv u
n-Octane ND ppbv u
Tetrachloroethylene ND ppbv u
Chlorobenzene ND ppbv u
Ethylbenzene ND ppbv u
m,p-Xylene ND ppbv u
Bromoform ND ppbv u
Styrene ND ppbv u
1,1,2,2-Tetrachloroethane ND ppbv U
o-Xylene ND ppbv u
1,3,5-Trimethylbenzene ND ppbv u
1,2,4-Trimethylbenzene ND ppbv u
m-Dichlorobenzene ND ppbv u
p-Dichlorobenzene ND ppbv u
o-Dichlorobenzene ND ppbv u
1,2,4-Trichlorobenzene ND ppbv u
Hexachloro-1,3-butadiene ND ppbv u
Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Analyte Result Units % Difference Limit (%) Notes
Air Toxics by EPA Compendium Method TO-15 - Quality Control
Sequence 2405036

Calibration Check (2405036-CCV1) Prepared & Analyzed: 05/10/24

Dichlorodifluoromethane 1.17 ppbv 13.2 30.00

Chloromethane 1.11 ppbv 8.5 30.00

Dichlorotetrafluoroethane 1.14 ppbv 10.8 30.00

Vinyl chloride 1.12 ppbv 8.1 30.00

1,3-Butadiene 1.12 ppbv 7.8 30.00

Ethylene oxide 0.973 ppbv 1.8 30.00

Bromomethane 1.14 ppbv 10.2 30.00

Chloroethane 1.15 ppbv 10.5 30.00

Acetonitrile 1.09 ppbv 4.8 30.00

Acrolein 1.11 ppbv 9.2 30.00

Trichlorofluoromethane 1.22 ppbv 16.9 30.00

Acrylonitrile 1.18 ppbv 6.5 30.00

1,1-Dichloroethene 1.17 ppbv 11.8 30.00

Dichloromethane 1.12 ppbv 7.9 30.00

Carbon Disulfide 1.56 ppbv 43.1 30.00 LK

Trichlorotrifluoroethane 1.18 ppbv 14.4 30.00

trans-1,2-Dichloroethylene 1.15 ppbv 10.0 30.00

1,1-Dichloroethane 1.14 ppbv 9.2 30.00

Methy! tert-Butyl Ether 1.10 ppbv 6.1 30.00

Chloroprene 1.12 ppbv 6.9 30.00

cis-1,2-Dichloroethylene 1.15 ppbv 10.7 30.00

Bromochloromethane 1.17 ppbv 13.4 30.00

Chloroform 1.16 ppbv 9.7 30.00

Ethyl tert-Butyl Ether 1.11 ppbv 6.8 30.00

1,2-Dichloroethane 1.18 ppbv 13.6 30.00

1,1,1-Trichloroethane 1.13 ppbv 9.7 30.00

Benzene 1.11 ppbv 6.5 30.00

Carbon Tetrachloride 1.13 ppbv 7.9 30.00

tert-Amyl Methyl Ether 1.08 ppbv 4.3 30.00

1,2-Dichloropropane 1.09 ppbv 4.2 30.00

Ethyl Acrylate 1.06 ppbv 1.1 30.00

Bromodichloromethane 1.09 ppbv 4.8 30.00

Trichloroethylene 1.09 ppbv 4.2 30.00

Methyl Methacrylate 1.04 ppbv -0.2 30.00

Eastern Research GI’OUD The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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WERG

OECA

Denver Federal Center, Building 25
Denver, CO 80225

ATTN: Philip Myers

PHONE: (303) 462-9301 FAX: (732) 321-6616

CERTIFICATE OF ANALYSIS

FILE #: 0453.32.001.120
REPORTED: 06/10/24 11:00

SUBMITTED: 04/29/24 to 04/30/24

AQS SITE CODE:
SITE CODE:

Region 7 NEIC GMAP Survey

Analyte Result Units % Difference Limit (%) Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control

Sequence 2405036
Calibration Check (2405036-CCV1) Continued Prepared & Analyzed: 05/10/24
cis-1,3-Dichloropropene 1.07 ppbv 1.8 30.00
Methyl Isobutyl Ketone 0.0518 ppbv -95.0 30.00 LL, QX
trans-1,3-Dichloropropene 1.07 ppbv 1.6 30.00
1,1,2-Trichloroethane 1.10 ppbv 5.4 30.00
Toluene 1.08 ppbv 3.5 30.00
Dibromochloromethane 1.11 ppbv 6.2 30.00
1,2-Dibromoethane 1.09 ppbv 4.6 30.00
n-Octane 1.06 ppbv 1.5 30.00
Tetrachloroethylene 1.04 ppbv -0.05 30.00
Chlorobenzene 1.09 ppbv 4.5 30.00
Ethylbenzene 1.10 ppbv 6.0 30.00
m,p-Xylene 2.22 ppbv 6.9 30.00
Bromoform 1.01 ppbv -2.7 30.00
Styrene 1.06 ppbv 1.1 30.00
1,1,2,2-Tetrachloroethane 1.07 ppbv 2.7 30.00
o-Xylene 1.09 ppbv 4.4 30.00
1,3,5-Trimethylbenzene 1.08 ppbv 3.7 30.00
1,2,4-Trimethylbenzene 1.08 ppbv 3.0 30.00
m-Dichlorobenzene 1.09 ppbv 4.7 30.00
p-Dichlorobenzene 1.08 ppbv 3.0 30.00
o-Dichlorobenzene 1.12 ppbv 6.2 30.00
1,2,4-Trichlorobenzene 1.00 ppbv -7.2 30.00 QB-01
Hexachloro-1,3-butadiene 1.13 ppbv 4.3 30.00
Calibration Check (2405036-CCV2) Prepared: 05/10/24 Analyzed: 05/11/24
Dichlorodifluoromethane 1.19 ppbv 15.7 30.00
Chloromethane 1.15 ppbv 12.4 30.00
Dichlorotetrafluoroethane 1.17 ppbv 13.2 30.00
Vinyl chloride 1.14 ppbv 10.9 30.00
1,3-Butadiene 1.15 ppbv 10.8 30.00
Ethylene oxide 1.04 ppbv 9.1 30.00
Bromomethane 1.17 ppbv 13.2 30.00
Chloroethane 1.20 ppbv 14.9 30.00
Acetonitrile 1.53 ppbv 47.2 30.00 LK
Acrolein 1.18 ppbv 16.0 30.00

Eastern Research Group

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Analyte Result Units % Difference Limit (%) Notes
Air Toxics by EPA Compendium Method TO-15 - Quality Control
Sequence 2405036

Calibration Check (2405036-CCV2) Continued Prepared: 05/10/24 Analyzed: 05/11/24

Trichlorofluoromethane 1.29 ppbv 23.6 30.00

Acrylonitrile 1.21 ppbv 8.4 30.00

1,1-Dichloroethene 1.24 ppbv 18.8 30.00

Dichloromethane 1.16 ppbv 11.2 30.00

Carbon Disulfide 1.23 ppbv 12.4 30.00

Trichlorotrifluoroethane 1.28 ppbv 23.8 30.00

trans-1,2-Dichloroethylene 1.16 ppbv 11.0 30.00

1,1-Dichloroethane 1.15 ppbv 10.9 30.00

Methy! tert-Butyl Ether 1.09 ppbv 4.8 30.00

Chloroprene 1.12 ppbv 7.4 30.00

cis-1,2-Dichloroethylene 1.18 ppbv 13.3 30.00

Bromochloromethane 1.19 ppbv 14.8 30.00

Chloroform 1.16 ppbv 10.0 30.00

Ethyl tert-Butyl Ether 1.10 ppbv 6.2 30.00

1,2-Dichloroethane 1.22 ppbv 17.8 30.00

1,1,1-Trichloroethane 1.13 ppbv 9.3 30.00

Benzene 1.11 ppbv 6.0 30.00

Carbon Tetrachloride 1.12 ppbv 7.0 30.00

tert-Amyl Methyl Ether 1.06 ppbv 2.3 30.00

1,2-Dichloropropane 1.10 ppbv 5.7 30.00

Ethyl Acrylate 1.07 ppbv 1.5 30.00

Bromodichloromethane 1.09 ppbv 5.1 30.00

Trichloroethylene 1.08 ppbv 3.7 30.00

Methyl Methacrylate 1.06 ppbv 1.7 30.00

cis-1,3-Dichloropropene 1.06 ppbv 0.7 30.00

Methyl Isobutyl Ketone 0.00 ppbv 30.00 LL, QX, U

trans-1,3-Dichloropropene 1.06 ppbv 0.4 30.00

1,1,2-Trichloroethane 1.12 ppbv 6.4 30.00

Toluene 1.05 ppbv 1.0 30.00

Dibromochloromethane 1.09 ppbv 4.7 30.00

1,2-Dibromoethane 1.09 ppbv 5.1 30.00

n-Octane 1.06 ppbv 2.4 30.00

Tetrachloroethylene 1.00 ppbv -4.2 30.00

Chlorobenzene 1.08 ppbv 3.4 30.00

Eastern Research GI’OUD The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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WERG

OECA

Denver Federal Center, Building 25
Denver, CO 80225

ATTN: Philip Myers

PHONE: (303) 462-9301 FAX: (732) 321-6616

CERTIFICATE OF ANALYSIS

FILE #: 0453.32.001.120
REPORTED: 06/10/24 11:00

SUBMITTED: 04/29/24 to 04/30/24
AQS SITE CODE:
SITE CODE: Region 7 NEIC GMAP Survey

Analyte Result Units % Difference Limit (%) Notes

Air Toxics by EPA Compendium Method TO-15 - Quality Control

Sequence 2405036
Calibration Check (2405036-CCV2) Continued Prepared: 05/10/24 Analyzed: 05/11/24
Ethylbenzene 1.10 ppbv 5.8 30.00
m,p-Xylene 2.21 ppbv 6.8 30.00
Bromoform 0.927 ppbv -10.7 30.00
Styrene 1.03 ppbv -1.7 30.00
1,1,2,2-Tetrachloroethane 1.06 ppbv 1.4 30.00
o-Xylene 1.07 ppbv 2.6 30.00
1,3,5-Trimethylbenzene 1.05 ppbv 0.9 30.00
1,2,4-Trimethylbenzene 1.05 ppbv 0.2 30.00
m-Dichlorobenzene 1.10 ppbv 5.4 30.00
p-Dichlorobenzene 1.08 ppbv 3.4 30.00
o-Dichlorobenzene 1.12 ppbv 6.5 30.00
1,2,4-Trichlorobenzene 0.957 ppbv -11.4 30.00 QB-01
Hexachloro-1,3-butadiene 1.10 ppbv 1.5 30.00

Sequence 2405040
Calibration Check (2405040-CCV1) Prepared & Analyzed: 05/13/24
Dichlorodifluoromethane 1.12 ppbv 8.8 30.00
Chloromethane 1.14 ppbv 11.3 30.00
Dichlorotetrafluoroethane 1.11 ppbv 8.0 30.00
Vinyl chloride 1.05 ppbv 2.2 30.00
1,3-Butadiene 0.887 ppbv -14.6 30.00
Ethylene oxide 1.09 ppbv 14.2 30.00
Bromomethane 1.10 ppbv 6.7 30.00
Chloroethane 1.14 ppbv 9.4 30.00
Acetonitrile 1.14 ppbv 9.9 30.00 LK, QB-01
Acrolein 1.12 ppbv 10.5 30.00
Trichlorofluoromethane 1.12 ppbv 7.2 30.00
Acrylonitrile 1.21 ppbv 9.0 30.00
1,1-Dichloroethene 1.16 ppbv 11.1 30.00
Dichloromethane 1.15 ppbv 10.9 30.00
Carbon Disulfide 1.22 ppbv 11.8 30.00 LK
Trichlorotrifluoroethane 1.10 ppbv 7.0 30.00
trans-1,2-Dichloroethylene 1.09 ppbv 4.1 30.00
1,1-Dichloroethane 1.14 ppbv 10.0 30.00
Methyl tert-Butyl Ether 1.06 ppbv 2.1 30.00

Eastern Research Group

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Analyte Result Units % Difference Limit (%) Notes
Air Toxics by EPA Compendium Method TO-15 - Quality Control
Sequence 2405040

Calibration Check (2405040-CCV1) Continued Prepared & Analyzed: 05/13/24

Chloroprene 0.968 ppbv -7.3 30.00

cis-1,2-Dichloroethylene 1.15 ppbv 10.3 30.00

Bromochloromethane 1.07 ppbv 3.5 30.00

Chloroform 1.14 ppbv 8.1 30.00

Ethyl tert-Butyl Ether 1.08 ppbv 3.6 30.00

1,2-Dichloroethane 1.15 ppbv 10.6 30.00

1,1,1-Trichloroethane 1.11 ppbv 7.8 30.00

Benzene 1.10 ppbv 5.6 30.00

Carbon Tetrachloride 1.13 ppbv 8.2 30.00

tert-Amyl Methyl Ether 1.06 ppbv 2.6 30.00

1,2-Dichloropropane 1.20 ppbv 15.0 30.00

Ethyl Acrylate 1.14 ppbv 8.3 30.00

Bromodichloromethane 1.19 ppbv 14.4 30.00

Trichloroethylene 1.11 ppbv 6.8 30.00

Methyl Methacrylate 1.11 ppbv 6.7 30.00

cis-1,3-Dichloropropene 1.15 ppbv 9.8 30.00

Methyl Isobutyl Ketone 2.04 ppbv 95.5 30.00 LK, QX

trans-1,3-Dichloropropene 1.18 ppbv 12.0 30.00

1,1,2-Trichloroethane 1.18 ppbv 12.4 30.00

Toluene 1.17 ppbv 12.5 30.00

Dibromochloromethane 1.17 ppbv 12.1 30.00

1,2-Dibromoethane 1.17 ppbv 12.4 30.00

n-Octane 1.23 ppbv 18.3 30.00

Tetrachloroethylene 1.11 ppbv 5.9 30.00

Chlorobenzene 1.12 ppbv 7.2 30.00

Ethylbenzene 1.13 ppbv 8.5 30.00

m,p-Xylene 2.27 ppbv 9.7 30.00

Bromoform 1.12 ppbv 7.8 30.00

Styrene 1.08 ppbv 3.2 30.00

1,1,2,2-Tetrachloroethane 1.16 ppbv 10.8 30.00

o-Xylene 1.16 ppbv 10.9 30.00

1,3,5-Trimethylbenzene 1.03 ppbv -1.5 30.00

1,2,4-Trimethylbenzene 1.12 ppbv 6.5 30.00

m-Dichlorobenzene 1.12 ppbv 7.2 30.00

Eastern Research GI’OUD The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Analyte Result Units % Difference Limit (%) Notes
Air Toxics by EPA Compendium Method TO-15 - Quality Control
Sequence 2405040

Calibration Check (2405040-CCV1) Continued Prepared & Analyzed: 05/13/24

p-Dichlorobenzene 1.11 ppbv 6.1 30.00

o-Dichlorobenzene 1.13 ppbv 7.9 30.00

1,2,4-Trichlorobenzene 0.986 ppbv -8.7 30.00

Hexachloro-1,3-butadiene 1.12 ppbv 3.9 30.00

Calibration Check (2405040-CCV2) Prepared: 05/13/24 Analyzed: 05/14/24

Dichlorodifluoromethane 1.09 ppbv 5.6 30.00

Chloromethane 1.12 ppbv 10.0 30.00

Dichlorotetrafluoroethane 1.08 ppbv 5.2 30.00

Vinyl chloride 0.968 ppbv -6.2 30.00

1,3-Butadiene 0.765 ppbv -26.3 30.00

Ethylene oxide 1.07 ppbv 11.5 30.00

Bromomethane 1.06 ppbv 2.9 30.00

Chloroethane 1.10 ppbv 5.7 30.00

Acetonitrile 1.35 ppbv 29.9 30.00 LK, QB-01

Acrolein 1.10 ppbv 8.0 30.00

Trichlorofluoromethane 1.08 ppbv 4.1 30.00

Acrylonitrile 1.18 ppbv 6.2 30.00

1,1-Dichloroethene 1.13 ppbv 7.8 30.00

Dichloromethane 1.12 ppbv 7.8 30.00

Carbon Disulfide 1.51 ppbv 38.5 30.00 LK

Trichlorotrifluoroethane 1.07 ppbv 4.1 30.00

trans-1,2-Dichloroethylene 1.03 ppbv -1.5 30.00

1,1-Dichloroethane 1.11 ppbv 7.0 30.00

Methy! tert-Butyl Ether 1.01 ppbv -2.7 30.00

Chloroprene 0.916 ppbv -12.3 30.00

cis-1,2-Dichloroethylene 1.10 ppbv 5.9 30.00

Bromochloromethane 1.03 ppbv -0.4 30.00

Chloroform 1.12 ppbv 6.2 30.00

Ethyl tert-Butyl Ether 1.03 ppbv -0.7 30.00

1,2-Dichloroethane 1.11 ppbv 7.3 30.00

1,1,1-Trichloroethane 1.09 ppbv 5.4 30.00

Benzene 1.07 ppbv 2.7 30.00

Carbon Tetrachloride 1.09 ppbv 4.0 30.00

tert-Amyl Methyl Ether 1.03 ppbv -1.0 30.00

Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120

Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00

Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24

ATTN: Philip Myers AQS SITE CODE:

PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Analyte Result Units % Difference Limit (%) Notes
Air Toxics by EPA Compendium Method TO-15 - Quality Control
Sequence 2405040

Calibration Check (2405040-CCV2) Continued Prepared: 05/13/24 Analyzed: 05/14/24

1,2-Dichloropropane 1.22 ppbv 16.7 30.00

Ethyl Acrylate 1.14 ppbv 8.9 30.00

Bromodichloromethane 1.18 ppbv 13.9 30.00

Trichloroethylene 1.11 ppbv 6.2 30.00

Methyl Methacrylate 1.14 ppbv 8.9 30.00

cis-1,3-Dichloropropene 1.15 ppbv 9.7 30.00

Methyl Isobutyl Ketone 1.22 ppbv 16.9 30.00 LK, QX

trans-1,3-Dichloropropene 1.19 ppbv 12.8 30.00

1,1,2-Trichloroethane 1.19 ppbv 14.0 30.00

Toluene 1.18 ppbv 13.7 30.00

Dibromochloromethane 1.15 ppbv 10.6 30.00

1,2-Dibromoethane 1.18 ppbv 13.2 30.00

n-Octane 1.28 ppbv 22.8 30.00

Tetrachloroethylene 1.12 ppbv 6.9 30.00

Chlorobenzene 1.11 ppbv 6.3 30.00

Ethylbenzene 1.11 ppbv 7.1 30.00

m,p-Xylene 2.25 ppbv 8.5 30.00

Bromoform 1.10 ppbv 5.7 30.00

Styrene 1.07 ppbv 2.7 30.00

1,1,2,2-Tetrachloroethane 1.18 ppbv 12.9 30.00

o-Xylene 1.16 ppbv 11.0 30.00

1,3,5-Trimethylbenzene 1.01 ppbv -3.3 30.00

1,2,4-Trimethylbenzene 1.08 ppbv 3.1 30.00

m-Dichlorobenzene 1.03 ppbv -0.9 30.00

p-Dichlorobenzene 1.01 ppbv -3.1 30.00

o-Dichlorobenzene 1.01 ppbv -4.2 30.00

1,2,4-Trichlorobenzene 0.959 ppbv -11.2 30.00

Hexachloro-1,3-butadiene 1.11 ppbv 3.0 30.00

Eastern Research GI’OUD The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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\ERG CERTIFICATE OF ANALYSIS

OECA FILE #: 0453.32.001.120
Denver Federal Center, Building 25 REPORTED: 06/10/24 11:00
Denver, CO 80225 SUBMITTED: 04/29/24 to 04/30/24
ATTN: Philip Myers AQS SITE CODE:
PHONE: (303) 462-9301 FAX: (732) 321-6616 SITE CODE: Region 7 NEIC GMAP Survey
Notes and Definitions
U Under Detection Limit
QX Compound does not meet QC criteria. Results should be considered an estimate.
QB-03 Analyte exceeds sampling media lot blank criteria.
QB-01 Analyte exceeds method blank criteria
LL Analyte identified; Reported value may be biased low.
LK Analyte identified; Reported value may be biased high.
D This result obtained by dilution.
CE Not reportable due to a co-eluting compound.
ND Analyte NOT DETECTED
NR Not Reported
MDL Method Detection Limit
RPD Relative Percent Difference

Note: This test is accredited under the 2016 TNI Standard; however the following analytes are not accredited: acetylene, bromodichloroethane,
dichlorotetrafluoromethane, ethyl tert butyl ether, n-octane, tert amyl methyl ether, trichlorofluoroethane, and bromochloromethane.

Eastern Research Group The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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Appendix F

GMAP MAPPING SURVEYS

VP1578E01
GMAP R7 Kansas City

Kansas and Missouri (various locations)

See folder sent with project report for 127 digital KML files.






Appendix G
GMAP MEASUREMENT BACKGROUND AND OVERVIEW OF GMAP MAPPING SURVEYS

The GMAP instruments measure and record methane (CH4), ethylene oxide (EtO), benzene
(BEN), toluene (TOL), m-xylene (XYM), and p-xylene (XYP) (collectively referred to as BTX), sulfur
dioxide (SO3), and volatile organic compound (VOC) concentrations. To easily evaluate the OTM
33 data generated by GMAP, the concentrations and location data are plotted onto maps using
Google Earth Pro (GEP). For OTM 33A data, polar plots are generated and similarly overlayed
onto maps using GEP. Concentrations of each analyte, GPS coordinates, and meteorological
data are recorded approximately every second. GMAP is equipped with a sampling probe that
samples ambient air for analysis by three onboard instruments: a cavity ring-down
spectrometer (CRDS); a differential ultraviolet absorption spectrometer (DUVAS); and a
photoionization detector (PID). Each instrument’s measurements are processed differently

prior to plotting it on maps using GEP.

The operating range stated by the manufacturer for the CRDS is 0—10 parts per million volume
(ppm) for CHs and 0-10,000 parts per billion volume (ppb) for EtO, with corresponding
precision of 1 ppb + 0.2% of reading (1 standard deviation, 5 sec. measurement interval) and
0.4 ppb + 0.1% of reading (1 standard deviation, 2 sec. measurement interval), respectively.
According to the manufacturer, the measurement range for the DUVAS is 0—250 ppb for BEN,
TOL, XYP, and SO, and 0-500 ppb for XYM. Readings far in excess of these ranges for CRDS and

DUVAS will have a higher uncertainty and may have interferences between compounds.

The concentration data are displayed on GEP maps as colored lines or connected bar graphs
plotted at the location recorded by GPS and overlaid on a satellite image of the location for
each mapping file with elevated analyte concentrations. The highest analyte concentrations
may be marked with a pin. Concentration scaling is provided via color gradation in a stoplight
motif; the highest concentrations are in red, the intermediate concentrations are in yellow, and
the lowest concentrations are in green. Concentration values less than the mapping scale
minimum value appear as green lines. Concentrations greater than the mapping scale
maximum value appear as proportionally taller red bars. Each bar corresponds to a 2.5-meter
distance travelled by the GMAP vehicle. The numerical concentration value shown on the bar is
the highest concentration value recorded inside that distance. Motion-corrected wind vectors
are plotted as white arrows when the GMAP van is moving slower than 25 miles per hour
(mph). The direction of the arrow is the direction that a plume would travel, and the length of

the arrow is proportional to the measured wind speed.
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Ideal instantaneous monitoring performance is achieved when the GMAP sampling inlet is
positioned downwind of a potential source. In some locations, monitoring is limited due to

downwind location inaccessibility.

As described in the body of the report, the concentration values recorded by the various
instruments are processed and saved as kml files. These files can be opened and edited using
GEP. For each day that data are collected, a separate kml file is created for each map run and
analyte where the maximum analyte concentration within the run exceeds the reporting limits
described below. An overview map is also created for each day, so that all areas surveyed can

be seen on a map.

The CRDS CH4 concentrations are reported in ppm. The typical atmospheric background
concentration of CHa is approximately 1.9 ppm. The signal from CH4 emission sources are
concentrations greater than background. There are many sources of CHs emissions, not all of
which are areas of concern. The reporting limit for CHa is fixed at 3 ppm, and the mapping

scales for CH, are fixed at 2.0 ppm minimum (green) and 4.0 ppm maximum (red).

The CRDS EtO concentrations are reported in ppb. Based on the CRDS EtO detection limits, EtO
concentrations are mapped when the highest concentration in the file exceeds 5.0 ppb.

Mapping scales are set at a minimum (green) equal to 5.0 ppb to a maximum (red) equal to 10

ppb.

DUVAS BTX concentrations are reported in ppb. Because of the way the DUVAS instrument
generates concentration data, DUVAS analyte concentrations require special processing.
Mapping scales are adjusted to make detected plumes appear on the map. The response from
an ultra-zero air analysis is used to calculate a method detection limit (MDL) for each analyte
for this project. For each DUVAS analyte, the MDL is determined by calculating the empirical
99% quantile from approximately 120 seconds of ultra-zero air gas analysis. A reporting limit is
calculated by multiplying the MDL by two. Each BTX analyte’s MDL and reporting limit are
presented in Table G-1. For each DUVAS analyte, the mapping scales are set at a minimum

(green) of the MDL and a maximum (red) equal to the reporting limit times two.

Table G-1. DUVAS METHOD DETECTION LIMIT (MDL) AND
REPORTING LIMIT

BEN TOL XYM XYP

(ppb) (ppb) (ppb) (ppb)
MDL 19 17 82 17
Reporting Limit 37 34 164 35

The PID is calibrated with isobutylene, and all reported values for VOCs are in ppb as
isobutylene-equivalent. Due to wide natural variances in background concentration and to the

many sources of VOCs, not all of which are areas of concern, VOCs are not mapped unless there
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is a difference between the highest and lowest VOC value in a file of at least 200 ppb, unless
otherwise noted. VOC map scale colors are set to the file minimum value plus 100 for the
minimum (green) and file minimum value plus 300 for the maximum (red), unless otherwise

noted.

GMAP data users are cautioned to examine all the available data, including concentration maps
in the immediate vicinity of a potential emission source for all compounds, FLIR videos, air
canister results, source characteristics from permits, and polar plots (if available) near a source
before deciding whether to pursue further investigation. GMAP data are best used to screen
large public areas and facilities to locate potential emissions sources and highlight emission

sources that might need to be further examined using other inspection techniques.

Reading GMAP Results

GEP is a free software program that may be downloaded and installed from the internet.
Controls in the upper right of the GEP image allow the user to turn the view and to set the
magnification so that the image can be seen from the best perspective. After the software is
installed, double-clicking a kml file will open the file in GEP under “Temporary Places” in the
“Places” box on the left side of the screen. Figure G-1 is a screenshot of a GEP image showing
selected data from the kml file 240425 _MA38 ETO.kml, created for the April 25, 2024,
sampling day. Double-clicking a second kml file will open that file, along with any others already
open in GEP.

FEile Edit View Tools Add Help
v Search

Get Directions History [

¥ Places
= /& Temporary Places
~ 4= 240425 MA38_ELO.kml
» ¥18 Wind
» [¥IE3 240425_MA38 EtO Readings (bin Max)

Qm +[ v
¥ Lavers
= 52 primary Database
© Announcements
» /P Borders and Labels
7' & Places
» % Photos
YP Roads
» = 3D Buildings
Weather
r L% Gallery
r =5 More
Terrain

o
Google Earth

Figure G-1. Example screen shot of Google Earth Pro image displaying GMAP data.
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Note the check boxes and dropdown arrows in the “Places” box. The dropdown arrows control
the level of information that can be viewed in the “Places” box. Figure G-1 shows the individual
mapping file for the analyte of interest (EtO). The check boxes control what is displayed on the
GEP image. In Figure G-1, wind arrows and EtO concentration bars are displayed. If the
concentration data are displayed in the “Places” box, clicking a concentration bar in the image
will highlight the concentration value in the “Places” box. Clicking the drop-down arrow next to
the “Wind” check box and clicking on an individual wind arrow in the image would highlight the

wind speed and direction for that wind arrow.

Upon opening 240425 _MA38 ETO.kml, all concentration maps, icons, and wind data are
displayed simultaneously. This map shows the highest measured EtO concentration in this
mapping file. The concentration maximum scale is fixed such that it will appear as a red bar
with a height of 25 meters. In Figure G-1, all concentrations greater than the maximum-scale
value are red with a height greater than 25 meters in proportion to the concentration. The

green concentration bars represent EtO concentrations that did not exceed 5.0 ppb.

Yellow or orange concentration bars represent values that would require corroborating
evidence to establish high confidence that they are representative readings and not instrument
noise outliers. Corroborating evidence could be the presence of a potential source directly
upwind, concentration of other compounds at the same place, or red or higher values (i.e.,

values exceeding the maximum mapping scale) adjacent to the yellow bar.

GEP has features that allow the user to generate jpeg images from the image on the screen.
The user can add icons with labels to the maps. Legends, titles, and other information can be

added to the jpeg images.

When the wind direction is changing frequently, a measured concentration may also be from an
emitted plume that has been blown back to the source. Large obstructions such as tanks also
have wakes that can generate local winds opposite of the prevailing wind direction.
Additionally, the wind speed and direction sensor is located on top of the moving vehicle and
can be affected by the vehicle wake in some instances. The wind direction is determined with

an internal magnetic compass that also may be affected by local magnetic fields.
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