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BACKGROUND: 
On May 11-13, 2021, the U.S. Environmental Protection Agency Region 5 deployed the 
Geospatial Monitoring of Air Pollutants (GMAP) mobile monitoring platform.  The GMAP 
monitored for hydrogen sulfide (H2S), methane (CH4), benzene (C6H6), toluene (C7H8), and p-
xylene (C8H10), near Graphics Packaging, City of Kalamazoo Water Reclamation Facility, Textile 
Systems, Kalamazoo Metal Recyclers, Kaiser Aluminum, Summitt Polymers, and surrounding 
areas in Kalamazoo, MI. 
 
On Tuesday, May 11, 2021, EPA arrived in Kalamazoo, MI and conducted quality control (QC) 
checks of the GMAP mobile monitoring platform.  EPA also met with the Michigan Department 
of Environment, Great Lakes, and Energy (EGLE) to obtain six canisters and two bottles to 
collect ambient air samples for subsequent TO-15 analysis by the EGLE laboratory.  After all QC 
checks passed for GMAP monitoring equipment, EPA began sampling in the community west of 
Graphics Packaging (Community), around the perimeter of Graphics Packaging and City of 
Kalamazoo Water Reclamation Facility and surrounding areas (Graphics Packaging), and around 
four facilities identified by EPA enforcement: Textile Systems, Kalamazoo Metal Recyclers, 
Kaiser Aluminum, and Summitt Polymers (Scouting).   EPA field staff observed odors at the 
perimeter of Graphics Packaging and the City of Kalamazoo Water Reclamation Facility, but 
these specific compounds causing the odors were not detected by the monitoring instruments 
operated in the GMAP.  Two composite canisters for subsequent TO-15 analysis were deployed.  
 
On Wednesday, May 12, EPA monitored around the perimeter of Graphics Packaging and the 
Reclamation Facility.  Field staff noted two distinct odors – a “wastewater treatment smell” 
directly south of the Reclamation Facility, and a “bad” odor detected as they traveled west from 
the Reclamation Facility and directly south and downwind of Graphics Packaging.1  Three grab 
samples were collected in two bottles and one canister, and two additional composite canisters 
were deployed (detailed below).  EPA also monitored in the Community (Community) and 
around the four facilities identified by EPA enforcement (Scouting) at dawn and dusk.   
 
On May 13, 2021, EPA took one additional canister grab sample, performed QC on the GMAP 
monitoring equipment checks that passed, and concluded sampling.  Field conditions were 
favorable for monitoring during this campaign.  The supporting documentation, including the 
pre- and post-monitoring QC checks from this campaign have been reviewed and the data 
validated according to the most recent Quality Assurance Project Plan (QAPP) and Standard 
Operating Procedure (SOP).  Additional field notes from this campaign can be found in 
APPENDIX I, and QC documentation in APPENDIX II. 
 
In all, EPA conducted:  

• 33 GMAP mobile transects;  
• 4 composite canister measurements; and  
• 4 grab canister measurements. 

 
1 GMAP Graphics Packaging Field notes 
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METHODS: 
Region 5’s GMAP uses a Picarro G2204 cavity ringdown spectroscopy analyzer (SN 2267-
BFADS2013) to measure H2S and CH4 and a DUVAS DV3000 differential ultra-violet absorption 
spectrometer (DUVAS) (SN UV3000-2016067-DV1019) to measure C6H6, C7H8, and C8H10.  The 
collected data are integrated with global positioning system (GPS) location information and 
meteorological parameters, when available, under a common time stamp using the specially 
designed Mobile Emission Monitoring software to quantify air pollutant concentrations and 
source trajectories.  Additional information can be found in the GMAP SOP (R5-ARD-0002-r5) 
and GMAP QAPP (V4.0 2017-05-30).  In addition to the GMAP measurements, EPA Air Method, 
Toxic Organics – 15 (TO-15) canister samples were collected to identify the presence of volatile 
organic compounds (VOC) for analysis by gas chromatography/mass spectrometry (GC/MS) by 
EGLE’s laboratory.   

Pollutant concentration values from the GMAP are detailed in the report when data are greater 
than the reporting limit (RL) or, through a weight of evidence approach, when greater than the 
minimum detection limit (MDL). Typically, values less than the RL but greater than the MDL are 
indicated as “<RL” and values less than the MDL are indicated as “<MDL”. All values less than 
the MDL are reported as null. All values greater than the MDL will appear in the data files. 
Values less than the RL, but greater than the MDL, are reported with a qualifier code. Any 
values greater than the highest QC check concentration will be flagged with a qualifier code 
indicating that they fall out of the calibration range for the instrument. 
 
Figures below were created in Google Earth, a geospatial mapping application, and R, an open-
source programming language for statistical computing.  Ribbons corresponding to each mobile 
transect represent concentrations that are geospatially overlaid on a Google Earth satellite 
image, illustrating the magnitude of the air pollutants measured during the transect.  The colors 
on these ribbons indicate the magnitude of concentrations within the individual transect, and 
do not correspond to any benchmarks or levels of concern.  The time-series located under each 
corresponding ribbon visual depiction demonstrate measured concentrations over individual 
transects.  Figures were included for transects with measured concentrations above a threshold 
value. 
 
Wind speed (WS) and wind direction (WD) are represented by white arrows.  The direction of 
the arrow and length of the bar corresponds to WD and WS, respectively.  The longer the wind 
bar, the greater the WS.  Graphics that do not depict wind bars indicate that the GMAP vehicle 
was moving at a speed too fast for an accurate WS or WD measurement.  Obstructions such as 
tree lines can also impact air flow, resulting in WS/WD measurements that may not be 
representative of the broader WS/WD in the vicinity of monitoring. 

Stationary measurements allow for several additional analyses.  The bivariate polar plot is a 
function in the R open-air statistical package that plots concentration in polar coordinates by 
WS and WD.  In these plots, the weighted mean of a pollutant concentration (measured by the 
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GMAP during stationary collection) multiplied by the frequency of occurrence identifies the WD 
and WS conditions that dominate the overall mean and provides an indication of the direction 
of the source(s) of emissions measured by the GMAP.  These plots are overlaid on a Google 
Earth satellite image, with the coordinate origin centered on the GPS coordinates recorded 
during each stationary measurement data collection.  The resulting graphics, where available, 
provide a visual indication of source attribution and identification. 

RESULTS: 
Concentrations above the detection limit were measured for H2S and CH4 during this campaign; 
data above the reporting limit were analyzed.   
 
All concentrations were compared to threshold values, including the Agency for Toxic 
Substances and Disease Registry’s (ATSDR) Minimal Risk Levels (MRL).2  Tables 1-3 depict the 
maximum one-second measured concentration for each transect, instrument minimum 
detection limit (MDL), and ATSDR MRL for each parameter.  The figures associated with each 
data file are listed in Tables 1-3.  An ‘*’ before the monitoring data file name denotes the files 
which have time-series, ribbon, and/or polar plots included.  Table 4 and Figure 6 depicts the 
location of the canister samples.  
 
Following the general findings, the results are presented by location and by day.   
 
GENERAL FINDINGS: 
 
Kalamazoo Community mobile transects: 
EPA measured in the community on May 11-13, 2021 (Table 1).  
 

• Outside the fenceline (Table 1): 
o Background levels of CH4 were detected above the MDL and RL.  Values below 

the RL and MDL were detected for H2S, C6H6, C7H8, and C8H10. 
 

  

 
2 MRLs are intended to serve as a screening tool to help public health professionals decide where to look at a 
pollutant more closely.  To be protective and conservative, ATSDR sets MRLs below levels that, based on current 
information, may cause adverse health effects.  Exposure to a level above the MRL does not mean that adverse 
health effects will occur.  Rather, it indicates the need to investigate the situation more closely.   
https://www.atsdr.cdc.gov/toxprofiles/tp114.pdf 
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Kalamazoo Graphics Packaging and City of Kalamazoo Water Reclamation Facility mobile 
transects: 

EPA measured outside the fenceline of both facilities on May 11-13, 2021 (Table 2).  
 

• Outside the fenceline (Table 2): 
o Background levels of CH4 were detected above the MDL and RL.  Values below 

the RL and MDL were detected for H2S, C6H6, C7H8, and C8H10. 
 
Kalamazoo Scouting mobile transects: 

EPA monitored outside the fenceline of four facilities identified by EPA enforcement: Textile 
Systems, Kalamazoo Metal Recyclers, Kaiser Aluminum, and Summitt Polymers on May 11-13, 
2021 (Table 3).  
 

• Outside the fenceline (Table 3): 
o Background levels of CH4 were detected above the MDL and RL.  Values below 

the RL and MDL were detected for C6H6, C7H8, and C8H10.  One transect measured 
several seconds of H2S data above the MDL and RL near S. Sprinkle Rd and Park 
Circle Dr; a graphic is provided (Figure 4-5) to demonstrate the limited data 
above the MDL and RL that was measured.  

 

Canister sampling: 

EPA collected 8 canisters (4 grab and 4 composite samples) that were analyzed by EGLE 
laboratory; the locations of these samples are listed below in Table 4 and Figure 6.  The results 
in Appendix III show that of those concentrations identified above the RL, none approached 
threshold values.  In addition to the standard TO-15 analysis, EGLE laboratory search for non-
target peaks by running a library search on any non-targeted or unknown peaks found in the 
sample.  No additional identifiable peaks were found in any of the samples.   

Odors were detected by EPA field staff, as described in the field notes.  Since these odor events 
are not reflected in the GMAP or canister data collected while in these odor plumes, either the 
odors are not caused by pollutants measured by the GMAP or TO-15 canister analysis or are 
present at low concentrations below their detection thresholds.    
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KALAMAZOO Community MOBILE MEASUREMENTS: May 11-13, 2021 
 

 

Figure 1: Mobile transect (blue path) driven in Kalamazoo community downwind of Graphics Packaging 

  

 
MOBILE MEASUREMENTS –  

MAY 11-13, 2021 
H2S 

(PPB) 
CH4 

(PPM) 
BEN 

(PPB) 
TOL 

(PPB) 
XYP 

(PPB) FIGURE 
ATSDR ACUTE (≤14 DAY) MRL 70 - 9 2000 2000  

ATSDR INTERMEDIATE (15-364 DAYS) 
MRL 

20 - 6 - 600  

ATSDR CHRONIC (≥365 DAYS) MRL - - 3 1000 50  
GMAP MDL 7.86 0.00 4.80 3.69 4.05  

GMAP RL 23.58 0.00 24.00 18.45 20.25  
  max 1-second concentration  

210511_MA01 <RL 2.06 <MDL <RL <RL NA 
210512_MA01 <RL 2.48 <MDL <RL <MDL NA 
210512_MA02 <RL 2.04 <RL <RL <RL NA 
210512_MA03 <RL 2.04 <MDL <RL <RL NA 
210512_MA04 <RL 2.04 <MDL <RL <MDL NA 
210512_MA05 <RL 2.14 <RL <RL <RL NA 
210513_MA01 <MDL 2.53 <MDL <RL <MDL NA 
210513_MA02 <RL 2.39 <MDL <RL <MDL NA 
210513_MA03 <RL 2.32 <MDL <RL <MDL NA 

Table 1: Maximum one-second concentrations and corresponding figure numbers from mobile transects for measured 
parameters in the Kalamazoo community; May 11-13, 2021 
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KALAMAZOO GRAPHICS PACKAGING MOBILE MEASUREMENTS: May 11-13, 2021 

  

 
MOBILE MEASUREMENTS –  

MAY 11-13, 2021 
H2S 

(PPB) 
CH4 

(PPM) 
BEN 

(PPB) 
TOL 

(PPB) 
XYP 

(PPB) FIGURE 
ATSDR ACUTE (≤14 DAY) MRL 70 - 9 2000 2000  

ATSDR INTERMEDIATE (15-364 DAYS) 
MRL 

20 - 6 - 600  

ATSDR CHRONIC (≥365 DAYS) MRL - - 3 1000 50  
GMAP MDL 7.86 0.00 4.80 3.69 4.05  

GMAP RL 23.58 0.00 24.00 18.45 20.25  
  

210511_MA01 <RL 2.1 <MDL <RL <RL NA 
210511_MA02 <RL 2.17 <MDL <RL <RL NA 
210511_MA03 <RL 2.07 <MDL <RL <MDL NA 
210511_MA04 <RL 2.1 <MDL <RL <RL NA 
210511_MA05 <RL 2.36 <RL <RL <RL NA 
210511_MA06 <MDL 2.25 <RL <RL <RL NA 
210512_MA01 <RL 2.5 <MDL <MDL <MDL NA 
210512_MA02 <RL 2.32 <MDL <RL <MDL NA 
210512_MA03 <RL 2.63 <MDL <RL <MDL NA 
210512_MA04 <RL 2.63 <MDL <RL <MDL NA 
210512_MA05 <MDL 2.12 <RL <RL <MDL NA 
210513_MA01 <RL 2.56 <MDL <RL <MDL NA 
210513_MA02 <RL 2.34 <MDL <RL <MDL NA 
210513_MA03 <RL 3.19 <MDL <RL <MDL NA 
210513_MA04 <RL 2.74 <MDL <RL <MDL NA 

       
Table 2: Maximum one-second concentrations and corresponding figure numbers from mobile transects for measured 
parameters near Graphics Packaging; May 11-13, 2021 
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Figure 2: Mobile transect (blue path) driven around Graphics Packaging and Water Reclamation Facility 
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KALAMAZOO SCOUTING MOBILE MEASUREMENTS: May 11-13, 2021 
 

 

 

 

Figure 3: Mobile transect (blue path) driven in Kalamazoo - scouting 

  

 
MOBILE MEASUREMENTS –  

MAY 11-13, 2021 
H2S 

(PPB) 
CH4 

(PPM) 
BEN 

(PPB) 
TOL 

(PPB) 
XYP 

(PPB) FIGURE 
ATSDR ACUTE (≤14 DAY) MRL 70 - 9 2000 2000  

ATSDR INTERMEDIATE (15-364 DAYS) 
MRL 

20 - 6 - 600  

ATSDR CHRONIC (≥365 DAYS) MRL - - 3 1000 50  
GMAP MDL 7.86 0.00 4.80 3.69 4.05  

GMAP RL 23.58 0.00 24.00 18.45 20.25  
  max 1-second concentration  

210511_MA01 <RL 2.05 <RL <RL <RL NA 
210511_MA02 <RL 2.05 <MDL <RL <MDL NA 
210511_MA03 <RL 2.09 <RL <RL <RL NA 
210511_MA04 <RL 2.09 <RL <RL <RL NA 
210511_MA05 <RL 2.09 <MDL <RL <RL NA 

*210511_MA06 29.3 2.11 <MDL <RL <RL 5 
210512_MA01 <RL 2.14 <MDL <RL <RL NA 
210512_MA02 <RL 2.06 <MDL <RL <RL NA 
210512_MA03 <MDL 2.09 <MDL <RL <RL NA 

Table 3: Maximum one-second concentrations and corresponding figure numbers from scouting; May 11-13, 2021 
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Figure 4: H2S time-series 210511_MA06 

 

 

 

Figure 5: Mobile ribbon H2S plot 210511_MA06; S. Sprinkle Rd and Park Circle Dr. (Multiple facilities complex - Kaiser Aluminum) 
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KALAMAZOO CANISTER LOCATIONS  
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A:  Verburg Park (1) 05/11 
 

19:59 05/11 20:41 42.3030049, 
‐85.5729319 

C SSE of WWTP 
 

 B:  Walbridge Rd (1) 05/11 19:59 05/11 20:37 42.3029585, 
‐85.576814 

C SSE of GP 
 

C: E. Paterson (1) 05/11 07:53   42.303162, ‐
85.5745834 

G S GP;  
observed distinct odor 

D: Verburg Park (2) 05/12 08:55   42.3030049, 
‐85.5729319 

G Entrance to Verburg Park; distinct 
odor 

E: E Paterson Rd (2) 05/12 19:44   42.3032318, 
‐85.575459 

G S GP; distinct, non-WWTP-like odor 

F:  Verburg Park (3) 05/12 19:33 05/13 07:14 42.3030049, 
‐85.5729319 

C SSE WWTP; Strong odor noted 

G: Walbridge Rd (2) 05/12 19:55 05/13 07:06 42.3029585, 
‐85.576814 
 

C SSE GP; Strong odor noted 

H: Verburg Park (4) 05/12 08:55   42.3030049, 
‐85.5729319 

G Distinct odor noted 

Table 4: Location of canister deployment for subsequent TO-15 analysis 



11 

ENFORCEMENT CONFIDENTIAL  
 

 

Figure 6: Canister locations   

A: composite 
D: grab 
F: composite 
H: grab 
 

 

C: grab 

E: grab 

B: composite 
G: composite 
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APPENDIX I – FIELD NOTES 
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APPENDIX II - QC CHECKS 
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APPENDIX III – CANISTER REPORT 
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