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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose 
Quality Management System and ASTM D7036-04 during this test project. 

 

Signature: 
 

Date: January 11, 2019 

Name: Steve Flaherty, QSTI Title: District Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my 
knowledge, the presented material is authentic, accurate, and conforms to the requirements of 
the Montrose Quality Management System and ASTM D7036-04. 

 

Signature: 

 

Date: January 11, 2019 

Name: Henry M. Taylor, QSTO Title: Quality Assurance Manager 
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1.0 SUMMARY OF TEST PROGRAM AND RESULTS 

1.1 TEST PROGRAM OBJECTIVES 

Montrose Air Quality Services, LLC (Montrose) was contracted by MAT Asphalt, LLC to perform 
a compliance emission test at their facility located in Chicago, Illinois. 

The test was conducted to determine the concentration and emission rate of particulate matter 
(PM) as well as the opacity of visible emissions (VE) from the asphalt plant drum mixer 
baghouse stack. The purpose of the test was to demonstrate compliance with the testing 
requirements of Illinois Environmental Protection Agency (IEPA) Construction Permit No. 
17070024 (I.D. No. 031600QKI).  

The test was conducted in accordance with the sampling and analytical procedures presented in 
Test Plan No. 024AS-473273-PP-68 dated August 23, 2018. A summary of the test program is 
presented in Table 1-1. 

TABLE 1-1 
SUMMARY OF TEST PROGRAM 

      

Date Source 
Activity/ 

Pollutants Test Methods 
No. of 
Runs 

Run 
Duration 

      
12/11/18 Baghouse Stack  Compliance/PM, VE 1, 2, 3, 4, 5, 9 3 60 Minutes 

      

1.2 TEST PROGRAM PARTICIPANTS 

A list of project participants is included below: 
   
Facility Information 

Source Location: MAT Asphalt, LLC 
IEPA Permit I.D. No.: 031600QKI 

 2055 West Pershing Road 
 Chicago, IL 60609 

Project Contact: Mr. Joe Haughey  
Telephone: 773-617-0789  

Email: jhaughey@matasphalt.com  
    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC 
Contact: Mr. Steve Flaherty  

Title: District Manager  
Telephone: 847-487-1580 Ext. 12417  

Email: sflaherty@montrose-env.com  

Mr. Joseph Haughey of MAT Asphalt, LLC coordinated the test and monitored process 
operations during testing. Mr. Steve Flaherty, Mr. Rob Burton, and Mr. Alan Morales of 
Montrose performed the test. Mr. Steve Flaherty was the onsite field test supervisor and 
qualified source testing individual for the test.  

024AS-473273-RT-238 5 of 135

mailto:jhaughey@matasphalt.com


MAT Asphalt, LLC: Chicago, Illinois 
December 2018 Asphalt Plant Drum Mixer Baghouse Stack Compliance Test 
 

 

1.3 SUMMARY OF TEST RESULTS 

The test results are detailed in Section 4.0 of this document. The test results indicate that PM 
and VE were within their respective permit compliance limits. A summary of the test results is 
presented in Table 1-2.  

TABLE 1-2 
SUMMARY OF COMPLIANCE TEST RESULTS 

      

TEST RUN NO. : 1 3 4  Permit 
TEST DATE : 12/11/18 12/11/18 12/11/18  Compliance 
TEST TIME : 08:00-09:15 12:32-13:39 14:10-15:15 Average Limit 

      
Particulate Matter      
Concentration, gr/dscf 0.0177 0.0221 0.0210 0.0203 0.04 
Emission rate, lb/hr 4.41 5.04 4.97 4.81 30.59 
Emission rate, lb/ton 0.0148 0.0170 0.0166 0.0161  
      

TEST RUN NO. : 1 2 3   
TEST DATE : 12/11/18 12/11/18 12/11/18  Compliance 
TEST TIME : 08:05-09:05 10:05-11:05 12:40-13:40 Average Limit 

      
Visible Emissions      
Opacity, Highest 6-min. avg. % 1.0 0.8 0.4 0.7 20 
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2.0 SOURCE DESCRIPTION 

2.1 FACILITY AND SOURCE DESCRIPTION 

The compliance test was conducted on the baghouse stack at the MAT Asphalt, LLC asphalt 
plant in Chicago, Illinois for PM and VE determination. The source is a 400 ton/hr Natural 
Gas/Distillate Oil-Fired Drum Mix Asphalt Plant Mixer controlled by a Baghouse with Knockout 
Box and Fabric Filter.  

2.2 SAMPLING LOCATIONS  

The sampling location and number of sampling points were as follows: 
 

Sampling 
Location 

Stack 
Diameter 
(inches) 

Port Location 
Upstream from 

Disturbance 
(inches) 

Port Location 
Downstream from 

Disturbance 
(inches) 

No. of 
Ports 

Sampling 
Points per 

Port 
Total 

Points 

       
Baghouse Stack 60.5 84 300 2 12 24 
       

2.3 OPERATING CONDITIONS AND PROCESS DATA 

Plant personnel established the test conditions and collected all applicable process and control 
equipment operating data. 
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3.0 TEST METHOD DETAILS 

3.1 LIST OF TEST METHODS 

Testing was conducted pursuant to the following procedures: 

• Code of Federal Regulations, Title 40, Part 60 (40 CFR 60), Appendix A, USEPA 
Methods 1, 2, 3, 4, 5, and 9 

• Quality Assurance Handbook for Air Pollution Measurement Systems, Volume III, 
Stationary Source Specific Methods 

3.1.1 Sampling Locations (USEPA Method 1) 

The sampling point locations were determined following the procedural requirements of USEPA 
Method 1. The sampling location and number of sampling points are provided in Subsection 2.2. 

3.1.2 Volumetric Flow Rate (USEPA Method 2) 

Gas velocity and volumetric flow rate were determined following USEPA Method 2 procedures. 
Velocity traverses were performed using a Type-S pitot tube. Temperature measurements were 
conducted using a digital read-out meter and a chromel-alumel (Type-K) thermocouple. 

3.1.3 Molecular Weight (USEPA Method 3) 

The stack gas molecular weight was determined following USEPA Method 3. Gas samples were 
collected in 16-liter Tedlar bags using an integrated bag collection system. The samples were 
analyzed for oxygen (O2) and carbon dioxide (CO2) concentrations using an Orsat analyzer.  

3.1.4 Moisture Content (USEPA Method 4) 

The stack gas moisture content was determined in conjunction with the USEPA Method 5 
sampling train in accordance with USEPA Method 4, Section 16.1. 

3.1.5 Particulate Matter Determination (USEPA Method 5) 

PM was determined following the procedures described in USEPA Method 5 - Determination of 
Particulate Emissions from Stationary Sources. 

3.1.5.1 Sampling Apparatus 

The PM sampling train met design specifications established by the USEPA and consisted of 
the following: 

• Nozzle - Borosilicate glass with sharp, tapered leading edge. 

• Probe - With a heating system capable of maintaining a probe exit temperature of 
248 °F ± 25 °F. 

• Pitot Tube - Type-S attached to probe for monitoring stack gas velocity. 
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• Heated Filter Holder - Borosilicate glass with a 4-in. Teflon frit filter support and a 
silicone rubber gasket. The holder design provides a positive seal against 
leakage from the outside or around the filter. A quartz-fiber filter meeting the 
specifications in USEPA Method 5 was installed in the filter holder. The filter 
holder was heated to 248 °F ± 25 °F. A thermocouple was placed in the back half 
of the filter support in direct contact with the sample stream. 

• Draft Gauge - Inclined manometer with a readability of 0.01-in. H2O in the 0 to 
10-in. range. 

• Impingers - Four impingers connected in series with glass ball joints. The first, 
third, and fourth impingers were of the Greenburg-Smith design, but modified by 
replacing the standard tip with a ½-in. I.D. glass tube extending to within ½-in. of 
the bottom of the impinger flask. The second impinger was of the Greenburg-
Smith design with a standard tip.  

• Metering System - Apex Model 522, vacuum gauge, leak-free pump, 
thermometers capable of measuring temperature to within 5 °F, dry gas meter 
with ± 2 percent accuracy, and related equipment as required to maintain an 
isokinetic sampling rate and to determine sample volume. 

3.1.5.2 Sampling Procedures 

Approximately 200 grams of silica gel was weighed and placed in a sealed impinger prior to 
each test run. Quartz-fiber filters were initially heated to 248 °F ± 25 °F for 2 to 3 hours, 
desiccated for at least 2 hours, and tare weighed to the nearest 0.1 mg on an analytical 
balance. The sampling train was set up with the probe as shown in Figure 3-1. The first and 
second impingers each contained 100 milliliters (mL) of deionized/distilled water, the third 
impinger was initially empty, and the fourth impinger contained silica gel.  

The sampling train was leak-checked at the sampling site prior to each test run by plugging the 
inlet to the nozzle and pulling a 15-in. Hg vacuum, and at the conclusion of the test by plugging 
the inlet to the nozzle and pulling a vacuum equal to the highest vacuum reached during the test 
run. 

The pitot tube and lines were leak-checked at the test site prior to and at the conclusion of each 
test run. The check was made by blowing into the impact opening of the pitot tube until 3 or 
more inches of water was recorded on the manometer and then capping the impact opening 
and holding it for 15 seconds to assure it was leak-free. The static pressure side of the pitot tube 
was leak-checked by the same procedure, except suction was used to obtain the 3-in. H2O 
manometer reading. Crushed ice was placed around the impingers to keep the temperature of 
the gases leaving the last impinger at 68 °F or less. 

During sampling, stack gas and sampling train data were recorded at each sampling point and 
whenever significant changes occurred in stack flow conditions. Isokinetic sampling rates were 
set throughout the sampling period with the aid of a calculator. 

3.1.5.3 Sample Recovery Procedures 

After sampling was completed, the sampling train was moved carefully from the test site to the 
cleanup area. The sample fractions were recovered as follows: 

Container 1 - The filter was removed from its holder, placed in a petri dish, and sealed. 
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Container 2 - PM was removed from the probe with the aid of a brush and acetone 
rinsing. Loose PM and acetone washings from all sample-exposed surfaces prior to the 
filter were placed in a glass jar, sealed, and labeled. The liquid level was marked after 
the container was sealed. 
 

Container 3 - 200 mL of acetone was taken for the blank analysis. The blank was 
obtained and treated in a similar manner as the contents of Container 2. 

Contents of the first three impingers were measured for volume and discarded. The contents of 
the fourth impinger (silica gel) were placed in a polyethylene bottle for subsequent weighing to 
the nearest 0.5 gram. 

3.1.5.4 Analytical Procedures 

The analytical procedures followed those described in USEPA Method 5. 

Container 1 - The filter and any loose PM from this sample container were placed in a 
glass weighing dish, dried at 105 °C for 2 hours, placed in a desiccator for 24 hours, and 
weighed to a constant weight to the nearest 0.1 mg. 
 

Container 2 - The acetone washings were transferred to a beaker with a tared Teflon 
liner, evaporated to dryness at ambient temperature and pressure, placed in a 
desiccator for 24 hours, and weighed to a constant weight to the nearest 0.1 mg. 
 

Container 3 - The acetone blank was transferred to a beaker with a tared Teflon liner, 
evaporated to dryness at ambient temperature and pressure, placed in a desiccator for 
24 hours, and weighed to a constant weight to the nearest 0.1 mg. 

The term "constant weight" means a difference of no more than 0.5 mg or 1 percent of the total 
weight less tare weight, whichever is greater between two consecutive readings, with no less 
than 6 hours of desiccation between weighings. 

3.1.6 Visible Emissions Determination (USEPA Method 9) 

Visual opacity of emissions was determined in accordance with USEPA Method 9. A certified 
VE observer visually monitored and recorded the emission opacity (%) at 15-second intervals 
during each test run. 
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4.0 TEST RESULTS  

The test results are presented in Table 4-11. 

The calculation summaries, field data, laboratory data, process data, calibration data, and test 
program qualifications are included in the appendices. 

DISCUSSION 

A total of four Method 5 PM test runs were conducted. Following the second test run, the 
Method 5 sampling train failed the post-test leak check, and an additional test run was 
conducted. Therefore, Table 4-1 presents the PM results for Test Run Nos. 1, 3, and 4.  

 

                                                
1 MEASUREMENT UNCERTAINTY STATEMENT 

Both qualitative and quantitative factors contribute to field measurement uncertainty and should be taken into 
consideration when interpreting the results contained within this report. Whenever possible, Montrose personnel 
reduce the impact of these uncertainty factors through the use of approved and validated test methods. In addition, 
Montrose personnel perform routine instrument and equipment calibrations and ensure that the calibration standards, 
instruments, and equipment used during test events meet, at a minimum, test method specifications as well as the 
specifications of the Montrose Quality Manual and ASTM D7036-04. The limitations of the various methods, 
instruments, equipment, and materials utilized during this test have been reasonably considered, but the ultimate 
impact of the cumulative uncertainty of this project is not fully identified within the results of this report 
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TABLE 4-1 
BAGHOUSE STACK PM AND VE TEST RESULTS 

 

TEST RUN NO. : 1 3 4  
TEST DATE : 12/11/18 12/11/18 12/11/18  
TEST TIME : 08:00-09:15 12:32-13:39 14:10-15:15 Average 

     
Plant Production Data     
Truck loads 24 27 18 23 
Average ton/hr 298.4 297.1 298.9 298.1 
     
Stack Gas Parameters     
Temperature, av. °F 253.8 267.4 271.0 264.1 
Velocity, av. ft/sec 49.2 45.1 47.2 47.1 
Volumetric flow, acfm 58,880 53,998 56,545 56,474 
Volumetric flow, scfm 43,019 38,715 40,342 40,692 
Volumetric flow, dscfh 1,742,412 1,593,668 1,656,583 1,664,221 
Moisture, av. % vol. 32.5 31.4 31.6 31.8 
Carbon dioxide, av. % vol. db 5.6 5.9 6.2 5.9 
Oxygen, av. % vol. db 10.1 10.0 9.9 10.0 
     
Particulate Sample     
Time, min. 60.0 60.0 60.0  
Volume, dscf 40.895 36.137 36.817 37.949 
Filter media PM collected, mg 31.0 29.5 23.3 27.9 
Probe wash PM collected, mg 15.9 22.4 26.9 21.7 
Total filterable PM collected, mg 46.9 51.9 50.1 49.6 
Isokinetic ratio, % 108.9 105.2 103.1 105.7 
     
Filterable PM      
Concentration, grains/dscf 0.0177 0.0221 0.0210 0.0203 
Concentration, x10-6 lb/dscf 2.529 3.164 3.003 2.899 
Emission rate, lb/hr 4.41 5.04 4.97 4.81 
Emission rate, lb/ton 0.0148 0.0170 0.0166 0.0161 
     

TEST RUN NO. : 1 2 3  
TEST DATE : 12/11/18 12/11/18 12/11/18  
TEST TIME : 08:05-09:05 10:05-11:05 12:40-13:40 Average 

     
     
Visible Emissions     
Opacity, Highest 6-min. avg. % 1.0 0.8 0.4 0.7 
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CALCULATION SUMMARIES 
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FIELD DATA 
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LABORATORY DATA 
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PROCESS DATA 
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TEST PROGRAM QUALIFICATIONS 

024AS-473273-RT-238 119 of 135



024AS-473273-RT-238 120 of 135



024AS-473273-RT-238 121 of 135



024AS-473273-RT-238 122 of 135



024AS-473273-RT-238 123 of 135



024AS-473273-RT-238 124 of 135



024AS-473273-RT-238 125 of 135



024AS-473273-RT-238 126 of 135



024AS-473273-RT-238 127 of 135



024AS-473273-RT-238 128 of 135



024AS-473273-RT-238 129 of 135



024AS-473273-RT-238 130 of 135



024AS-473273-RT-238 131 of 135



024AS-473273-RT-238 132 of 135



024AS-473273-RT-238 133 of 135



024AS-473273-RT-238 134 of 135



MAT Asphalt, LLC: Chicago, Illinois 
December 2018 Asphalt Plant Drum Mixer Baghouse Stack Compliance Test 
 

 

 

THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. Steve Flaherty 

Title: District Manager 

Region: Midwest 

Email: sflaherty@montrose-env.com 

Phone: 847-487-1580 Ext. 12417 

  

  

  

Name: Mr. William Craig James 

Title: Regional Vice President 

Region: Midwest 

Email: wjames@montrose-env.com 

Phone: 847-487-1580 Ext. 12419 
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