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1.0 SUMMARY OF TEST PROGRAM AND RESULTS 

1.1 PROGRAM OBJECTIVES 

Montrose Air Quality Services, LLC (Montrose) was contracted by Owens-Brockway Glass 
Container (Owens-Brockway) to perform a series of air emission tests at the facility located in 
Portland, Oregon. The tests were conducted to determine compliance with the testing terms 
outlined in the Notice of Civil Penalty Assessment and Order Case No. AQ/V-NWR-2019-016. 

The testing was conducted by Joe Heffernan, Sean Hillery, Austin Goracke, Preston Bauder, 
Josh Muswieck and Allon Kienitz of Montrose on May 15-17 and 20-23, 2019. Dennis Buenger 
of Owens Illinois coordinated the testing program. Thomas Rhodes of the Oregon Department 
of Environmental Quality (ODEQ) was present to observe. The tests were conducted according 
to a test plan dated May 9, 2019 that was submitted to the ODEQ. Montrose performed the tests 
to measure the following emission parameters: 

 Emission Compliance: 
 CO (ppm volume dry, lb/hr, lb/ton) 
 NOx (ppm volume dry, lb/hr, lb/ton) 
 VOC (ppm volume dry, lb/hr, lb/ton) 
 SO2 (ppm volume dry, lb/hr, lb/ton) 
 PM (total) as PM10 (gr/dscf, lb/hr, lb/ton, g/kg glass) 
 Formaldehyde (mg/dscm, lb/hr) 
 Chromium (VI) and Total Chromium (ug/dscm, lb/hr, lb/ton, gm/kg glass) 
 Antimony (Sb), Arsenic (As), Beryllium (Be), Cadmium (Cd), Cobalt (Co), 

Copper (Cu), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), and 
Selenium (Se) (ug/dscm, lb/hr, lb/ton, gm/kg glass) 

 O2 and CO2 (% volume dry) – for molecular weight 
 Stack volumetric flow rate (dscfm) and moisture content (% by volume) 

This report presents the test results and supporting data, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, and a summary of the quality assurance 
procedures used by Montrose. The average emission test results are summarized and 
compared to their respective permit limits in Tables 1-1 through 1-2. Detailed results for 
individual test runs can be found in Section 4.0. All supporting data can be found in the 
appendices. 
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TABLE 1-1 
SUMMARY OF AVERAGE PARTICULATE AND GASEOUS EMISSIONS  

OWENS BROCKWAY 
FURNACES “A” AND “D” 

JUNE 15-23, 2019 
     

Parameter 
FURNACE 

“A” NORTH 
FURNACE 

“A” SOUTH 
FURNACE 

“D” 
Permit Limit 

     
CO Emissions:     

ppm volume dry < 1.1 < 1.1 < 1.1 -- 
lb/hr < 0.16 < 0.16 < 0.029 -- 
lb/ton < 0.019 < 0.019 < 0.004 -- 

     
NOX Emissions:     

ppm volume dry 143 143 632 -- 
lb/hr as NO2 33 33 27 -- 
lb/ton as NO2 3.9 3.9 3.6 -- 

     
SO2 Emissions:     

ppm volume dry 87 87 387 -- 
lb/hr 28 28 23 -- 
lb/ton 3.3 3.3 3.1 -- 

     
THC Emissions:     

ppm volume dry as C3H8 6.8 6.8 1.6 -- 
lb/hr as C3H8 1.5 1.5 0.06 -- 
lb/ton as C3H8 0.18 0.18 0.009 -- 

     
Formaldehyde Emissions:     

ppm volume dry < 0.014 < 0.013 < 0.012 -- 
mg/dscm < 0.017 < 0.016 < 0.015 -- 
lb/hr < 0.0022 < 0.0019 < 0.00032 -- 
lb/ton < 0.00026 < 0.00023 < 0.000044 -- 

     
Front Half Particulate Matter:     

gr/dscf 0.015 0.013 0.10 0.10 
lb/hr 4.0 3.5 5.1 -- 
lb/ton Glass 0.48 0.42 0.69 -- 
gm/kg Glass 0.24 0.21 0.35 -- 

     
Back Half Particulate Matter:     

gr/dscf 0.018 0.019 0.02 0.10 
lb/hr 4.9 5.3 1.2 -- 
lb/ton Glass 0.58 0.63 0.16 -- 
gm/kg Glass 0.29 0.31 0.08 -- 

     
Total Particulate Matter:     

gr/dscf 0.032 0.032 0.12 0.10 
lb/hr 8.9 8.8 6.3 -- 
lb/ton Glass 1.1 1.0 0.85 -- 
gm/kg Glass 0.53 0.52 0.42 -- 
gm/kg Glass1 0.50 0.49 0.39 0.5 
     

NOTE: Run 3 of Furnace A-North Particulate and Run 3 of the South formaldehyde was not used in the results average. 
1 Equation 15a of the permit was used. 
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TABLE 1-2 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACES “A” AND “D” 

JUNE 15-23, 2019 

     

Parameter 
FURNACE “A” 

NORTH 
FURNACE “A” 

SOUTH 
FURNACE 

“D” 
Permit Limit 

     
Antimony Emissions:     

μg/dscm 5.25 x 100 5.70 x 100 1.06 x 101 -- 
lb/hr 7.07 x 10-4 7.24 x 10-4 2.19 x 10-4 -- 
lb/ton 8.40 x 10-5 8.60 x 10-5 2.96 x 10-5 -- 
gm/kg glass 4.20 x 10-5 4.30 x 10-4 1.48 x 10-5 -- 

Arsenic Emissions:     
μg/dscm 1.11 x 102 1.14 x 102 1.98 x 102 -- 
lb/hr 1.49 x 10-2 1.45 x 10-2 4.12 x 10-3 -- 
lb/ton 1.78 x 10-3 1.72 x 10-3 5.56 x 10-4 -- 
gm/kg glass 8.87 x 10-4 8.59 x 10-4 2.78 x 10-4 -- 

Beryllium Emissions:     
μg/dscm 1.58 x 10-2 1.70 x 10-2 4.21 x 10-2 -- 
lb/hr 2.12 x 10-6 2.17 x 10-6 8.74 x 10-7 -- 
lb/ton 2.52 x 10-7 2.57 x 10-7 1.18 x 10-7 -- 
gm/kg glass 1.26 x 10-7 1.29 x 10-7 5.90 x 10-8 -- 

Cadmium Emissions:     
μg/dscm 3.88 x 100  2.93 x 100  1.91 x 101  -- 
lb/hr 5.23 x 10-4 3.71 x 10-4 3.97 x 10-4 -- 
lb/ton 6.22 x 10-5 4.41 x 10-5 5.37 x 10-5 -- 
gm/kg glass 3.11 x 10-5 2.21 x 10-5 2.68 x 10-5 -- 

Cobalt Emissions:     
μg/dscm 4.10 x 10-2 4.57 x 10-2 1.68 x 10-1 -- 
lb/hr 5.52 x 10-6 5.83 x 10-6 3.49 x 10-6 -- 
lb/ton 6.56 x 10-7 6.93 x 10-7 4.71 x 10-7 -- 
gm/kg glass 3.28 x 10-7 3.46 x 10-7 2.35 x 10-7 -- 

Copper Emissions:     
μg/dscm 5.44 x 100 5.19 x 100 2.06 x 101 -- 
lb/hr 7.33 x 10-4 6.61 x 10-4 4.28 x 10-4 -- 
lb/ton 8.70 x 10-5 7.85 x 10-5 5.78 x 10-5 -- 
gm/kg glass 4.35 x 10-5 3.92 x 10-5 2.89 x 10-5 -- 

Lead Emissions:     
μg/dscm 2.86 x 102 2.47 x 102 2.32 x 103 -- 
lb/hr 3.85 x 10-2 3.14 x 10-2 4.82 x 10-2 -- 
lb/ton 4.57 x 10-3 3.73 x 10-3 6.51 x 10-3 -- 
gm/kg glass 2.29 x 10-3 1.86 x 10-3 3.25 x 10-3 -- 
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TABLE 1-2 (CONTINUED) 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACES “A” AND “D” 

JUNE 15-23, 2019 

     

Parameter 
FURNACE 

“A” NORTH 
FURNACE 

“A” SOUTH 
FURNACE 

“D” 
Permit Limit 

     
Manganese Emissions:     

μg/dscm 2.40 x 100 4.14 x 10-1 5.55 x 100 -- 
lb/hr 3.17 x 10-4 5.24 x 10-5 1.15 x 10-4 -- 
lb/ton 3.76 x 10-5 6.22 x 10-6 1.55 x 10-5 -- 
gm/kg glass 1.88 x 10-5 3.11 x 10-6 7.76 x 10-6 -- 

Mercury Emissions:     
μg/dscm 5.36 x 10-1 4.88 x 10-1 2.53 x 100 -- 
lb/hr 7.23 x 10-5 6.17 x 10-5 5.25 x 10-5 -- 
lb/ton 8.59 x 10-6 7.32 x 10-6 7.09 x 10-6 -- 
gm/kg glass 4.29 x 10-6 3.66 x 10-6 3.55 x 10-6 -- 

Nickel Emissions:     
μg/dscm 4.75 x 10-1 4.37 x 10-1 9.42 x 100 -- 
lb/hr 6.38 x 10-5 5.55 x 10-5 1.96 x 10-4 -- 
lb/ton 7.58 x 10-6 6.59 x 10-6 2.64 x 10-5 -- 
gm/kg glass 3.79 x 10-6 3.29 x 10-6 1.32 x 10-5 -- 

Selenium Emissions:     
μg/dscm 2.45 x 101 2.73 x 101 1.29 x 102 -- 
lb/hr 3.30 x 10-3 3.47 x 10-3 2.69 x 10-3 -- 
lb/ton 3.92 x 10-4 4.12 x 10-4 3.63 x 10-4 -- 
gm/kg glass 1.96 x 10-4 2.06 x 10-4 1.81 x 10-4 -- 

Total Chromium Emissions:     
μg/dscm 4.22 x 101  3.88 x 101  1.14 x 102  -- 
lb/hr 5.74 x 10-3 5.41 x 10-3 2.47 x 10-3 -- 
lb/ton 6.82 x 10-4 6.43 x 10-4 3.33 x 10-4 -- 
gm/kg glass 3.41 x 10-4 3.21 x 10-4 1.67 x 10-4 -- 

Chrome (Cr
+6

) Emissions:     
μg/dscm 1.04 x 10-1 9.06 x 10-2 9.24 x 10-2  -- 
lb/hr 1.41 x 10-5 1.27 x 10-5 1.99 x 10-6 -- 
lb/ton 1.67 x 10-6 1.50 x 10-6 2.69 x 10-7 -- 
gm/kg glass 8.37 x 10-7 7.52 x 10-7 1.34 x 10-7 -- 
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1.2 PROJECT CONTACTS 

A list of project participants is included below: 
   
Facility Information 

Source Location: Owens-Brockway Glass Container 
 9710 NE Glass Plant Road 
 Portland, OR 97220 

Project Contact: Dennis Buenger, CHMM Ashleigh Henry 
Role: Global Environmental Technical 

Leader 
EHS Manager 

Company: Owens Illinois Owens Illinois 
Telephone: 567-336-7519  

Email: Dennis.Buenger@o-i.com Ashleigh.Henry@o-i.com 
    
Agency Information 
Regulatory Agency: Oregon Department of Environmental Quality 

Agency Contact: Suzanne Blackburn  
Telephone: 503-378-5034  

Email: Suzanne.blackburn@state.or.us  
    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Jeremiah Hicks Joe Heffernan 

Title: Project Coordinator Client Project Manager 
Telephone: 440-340-8189 971-282-5336 

Email: jhicks@montrose-env.com jheffernan@montrose-env.com 
    
Laboratory Information 

Laboratory: Chester LabNet 
City, State: Tigard, Oregon  

   

1.3 QUALITY STATEMENT 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality 
objectives for estimating measurement uncertainty within the documented limits in the test 
methods are met by using approved test protocols for each project as defined in D7036-04 
Sections 7.2.1 and 12.10. Additional quality assurance information is included in the report 
appendices. 
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2.0 SOURCE DESCRIPTION 

2.1 FACILITY AND SOURCE DESCRIPTION 

Owens-Brockway Glass Container’s Portland facility is located at 9710 NE Glass Plant Road in 
Portland, Oregon. Plant No. 21 produces a variety of glass bottles and jars from post-consumer 
recycled glass with other essential raw materials. The glass manufacturing comprises of the 
following areas of operations: raw material and cullet receiving and storage, materials blending 
and transport, glass melting furnaces, glass forming, final bottle treatment, and the maintenance 
and support systems such as boiler and storage tanks. The plant has four glass melting 
furnaces (EU4) at their Portland, Oregon, facility (Plant No. 21), but Furnaces B (GM2) and C 
(GM3) are no longer in operation. The furnaces tested were Glass Melting Furnaces A (GM1) 
and D (GM4) with estimated maximum capacities of 270 tons per day and 225 tons per day 

respectively (based on 98,550 and 82,185 tons/year respectively). 

2.2 SAMPLING LOCATIONS AND ACCESS 

Information regarding the sampling locations is presented below: 
  

Sample location ID: Furnace D Exhaust Duct 
Stack exit height: Cylindrical, vertical 

Configuration: 29 inches internal diameter 
Dimensions: Appx. 348” (~12 duct diameters) upstream from the stack exit 

Port locations: Appx. 18” (~0.6 duct diameters) downstream from the nearest stack 
disturbance 

Port access: Permanent platform 
  

Sample location ID: Furnace A North Exhaust Duct 
Configuration: Cylindrical, vertical 

Dimensions: 44.4 inches internal diameter 
Port locations: Appx. 180” (~4.1 duct diameters) upstream from the stack exit 

 Appx. 108” (~2.4 duct diameters) downstream from the nearest stack 
disturbance 

Port access: Permanent platform 
  

Sample location ID: Furnace A South Exhaust Duct 
Configuration: Elliptical, vertical 

Dimensions: 44.0 x 44.5 inches 
Port locations: Appx. 180” (~4.0 duct diameters) upstream from the stack exit 

 Appx. 100” (~2.2 duct diameters) downstream from the nearest stack 
disturbance 

Port access: Permanent platform  
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Traverse point information is presented below: 

 Particulate tests - 24 points total, 12 from each of 2 ports located 90 degrees 
apart from one another 

 Gaseous emission tests – stratification test and sampling point selection 
performed per EPA Method 7E 

2.3 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests were performed while the furnaces were operating at the conditions required by 
the permit. The units were tested when operating normally.  

Plant personnel established the test conditions and collected all applicable unit-operating data. 
Montrose monitored the collection of process data and provided additional data collection as 
necessary to document operation. Data collected included the following parameters: 

 Hourly production data and all glass colors for the previous 12 months 
 Glass production 
 Recycled-to-raw material ratios (% cullet) 
 Natural gas usage 
 Electric boost rate 
 Bridgewall temperature 
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3.0 TEST METHOD DETAILS 

3.1 LIST OF TEST METHODS 

The test procedures for this test program are summarized in Table 3-1 below. Additional 
information regarding specific applications or modifications to standard procedures is presented 
in the following sub-sections. 

TABLE 3-1 
TEST PROCEDURES 

   

Parameter Measurement Principle Reference Method 
    

Volumetric flow rate Pitot/temperature traverse EPA 1, 2 
    

O2 Paramagnetism EPA 3A 
    

CO2 Non-dispersive infrared EPA 3A 
    

SO2 UV Fluorescence EPA 6C 
    

NOx Chemiluminescence EPA 7E 
    

CO Gas filter correlation NDIR EPA 10 
    

THC Flame ionization detection EPA 25A 
    

Moisture Impinger weight gain EPA 4 
    

Filterable & Condensable PM Gravimetry with condensable analysis ODEQ 5 
    

Formaldehyde Spectrophotometrically EPA 316 
    

Cr and Cr+6 Ion chromatographic-colorimetric CARB 425 
    

Metals (Sb, As, Be, Cd, Co, 
Cu, Pb, Mn, Hg, Ni, Se) ICP and CVAA EPA 29 

    

3.1.1 Determination of Sampling Traverse Points (Gaseous Sampling) 

Sampling traverse points for gaseous methods are determined in accordance with EPA Method 
7E. 

3.1.2 Alternative EPA Method 2 Thermocouple Calibration Procedure (ALT-011) 

Approved Alternative Method 011 (ALT-011) is used as an alternative to the EPA Method 2 two-
point thermocouple calibration. This procedure involves a single-point in-field check using a 
reference thermometer to confirm that the thermocouple system is operating properly. The 
temperatures of the thermocouple and reference thermometers shall agree to within ±2 °F. 
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3.1.3 Gaseous Emissions 

Concentrations of the gaseous constituents of stack gas (O2, CO2, NOX, CO and SO2) are 
measured using Montrose’s dry extractive reference method (RM) monitor system in 
accordance with EPA Method 3A, 6C, 7E and 10. This system meets the requirements of EPA 
methods for gaseous species. Pertinent information regarding the performance of the method is 
presented below: 

 Method Deviations: None 
 Method Options: N/A 
 Detection Limits: 2% of calibration span 

Sampling traverse points for gaseous emissions were determined in accordance with EPA 
Method 7E. 

3.1.4 Volatile Organic Compounds 

Concentrations of volatile organic compounds (VOCs) or total hydrocarbons (THCs) were 
measured per EPA Method 25A. Pertinent information regarding the performance of the method 
is presented below: 

 Method Deviations: None 
 Sampling Media: Heated sample line to analyzer 
 Detection Limit: 2% of instrument range 

The sampling apparatus for each system includes a stainless steel probe and heated Teflon line 
connected to the inlet port of the analyzer. The analyzers include internal sampling pumps and 
heated oven/analysis sections that keep the sample gas at a minimum of 180 degrees Celsius 
(356 °F). The heated lines are maintained at a minimum of 135 degrees Celsius (275 °F) during 
the test program. The heated line temperatures are monitored during each test run. 

3.1.5 Particulate Matter Emissions 

Emissions of total particulate matter (PM) were measured using ODEQ Method 5. Pertinent 
information regarding the performance of the methods are presented below: 

 Method Deviations: None 
 Minimum Required Sample Duration: 60 minutes 
 Minimum Required Sample Volume: 31.8 dscf 
 In Stack Detection Limit (ISDL): 7 mg 
 Analytical Laboratory: Chester LabNet, Tigard, Oregon 

3.1.6 Formaldehyde Emissions 

Concentrations of formaldehyde were determined using EPA Method 316. Gaseous and 
particulate pollutants are withdrawn isokinetically from an emission source and are collected in 
high purity water. The high purity water containing formaldehyde is then analyzed using the 
modified pararosaniline method. The intensity of the purple color, formed from the reaction of 
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the formaldehyde with acidic pararosaniline and sodium sulfite is measured 
spectrophotometrically and provides an accurate measurement of the sample’s formaldehyde 
concentration: 

 Method Deviations: None 
 Minimum Required Sample Volume: 30 dscf 
 Detection Limit: 0.03 mg/L 
 Analytical Laboratory: Chester LabNet, Tigard, Oregon 

3.1.7 Multi-Metals 

Select trace metals were measured at the exhaust stacks using EPA Method 29. Triplicate test 
runs were 240 minutes in duration and the sampling was performed isokinetically with a multi-
point traverse of the sampling plane. The samples were analyzed for selected trace metals from 
Method 29 metals including Antimony (Sb), Arsenic (As), Beryllium (Be), Cadmium (Cd), Cobalt 
(Co), Copper (Cu), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), and Selenium (Se). 
Pertinent information regarding the performance of the audit is presented below: 

 Method Deviations: None 
 Minimum Required Sample Volume: 120 dscf 
 Analytical Laboratory: Chester LabNet, Tigard, Oregon 

3.1.8 Total Chromium and Hexavalent Chromium 

Total chromium and hexavalent chromium (Cr+6) are determined using CARB Method 425 in lieu 
of SW-846 0061. The elevated temperatures at the furnace exit make the proper operation of a 
SW-846 0061 train impossible. Triplicate test runs were performed and the sampling was 
performed isokinetically with a multi-point traverse of the sampling plane.  

 Method Deviations: None 
 Minimum Required Sample Volume: 60 dscf 
 Detection Limit: 0.02 μg/L 
 Analytical Laboratory: Chester LabNet, Tigard, Oregon 
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4.0 TEST RESULTS AND OVERVIEW 

4.1 DISCUSSION OF RESULTS 

The average results are compared to the permit limits in Tables 1-1 and 1-2. The results of 
individual compliance test runs performed for the gaseous emissions are presented in Tables 4-
1 through 4-3. The results of individual compliance test runs performed for the particulate 
emissions are presented in Tables 4-4 through 4-6. The results of individual compliance test 
runs performed for the formaldehyde emissions are presented in Tables 4-7 through 4-9. The 
results of individual compliance test runs performed for the multi-metals emissions are 
presented in Tables 4-10 through 4-12. The results of individual compliance test runs performed 
for the chromium emissions are presented in Tables 4-13 through 4-15. Emissions have been 
reported in units consistent with those in the permits.  

The carbon monoxide concentration for both furnaces, three sampling locations, was below zero 
and are reported at the 2% of span as a reporting limit. 

The formaldehyde concentration for both furnaces, three sampling locations, were non-detects 
and are reported at the detection limit. 

All particulate test run sample volumes were greater than 31.8 dscf and more than 7 mg PM 
was collected for each run. 

For all CARB 425 runs, the pH was maintained above 8 and sample volumes were greater than 
60 dscf, see section B5. 

For all EPA M29 runs, the sample volumes were greater than 140 dscf, see section A4. 

For all EPA M316 runs were sampled at less than 1.0 cfm, see section A3.  

There were two runs during all the testing that failed to reach a vacuum equal to or greater than 
the vacuum experienced during testing. That was on run 3 of particulate testing on Furnace A-
North and run 3 of formaldehyde testing on Furnace D. 40 CRF 60.8 (f)(1) says that, with the 
Administrator’s approval, two valid runs can be averaged and used when conditions are beyond 
owner’s control. 

Additional information is included in the appendices. Appendix A presents the general and 
specific equations used for the emissions calculations and computer spreadsheets. Raw field 
data sheets and data acquisition printouts are included in Appendix B. Laboratory reports and 
chain of custody sheets for the samples are located in Appendix C. Process data provided by 
the facility is located in Appendix D. Appendix E presents the quality assurance information, 
including instrument calibration data. Additional correspondence and relevant regulatory 
information are located in Appendix F. 

4.2 DEVIATIONS AND EXCEPTIONS 

There was a failed post-test leak check on run 3 of the particulate testing on Furnace “D”. A 
fourth test was conducted. 

Furnace “D” downstream diameters did not meet the criteria of EPA Method 1. 
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Two posttest leak checks failed to achieve vacuums equal to or greater than the maximum 
recorded during the tests. These runs were not used in their respective averages. 
  

W006AS-596331-RT-88R1 17 of 471



Owens-Brockway Glass Container 
2019 Source Test Report 

 

TABLE 4-1 
SUMMARY OF AVERAGE GASEOUS EMISSIONS  

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1254-1408 1503-1718 1737-1952 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 413 421 405 413 
Moisture content, % volume 5.2 5.3 4.3 4.9 
Volumetric flow rate, dscf/min 31,827 32,002 31,826 31,885 

     
CO Emissions:     

ppm volume dry < 1.1 < 1.1 < 1.1 < 1.1 
lb/hr < 0.16 < 0.16 < 0.16 < 0.16 
lb/ton < 0.019 < 0.019 < 0.019 < 0.019 

     
NOX Emissions:     

ppm volume dry 147 152 132 143 
lb/hr as NO2 33 35 30 33 
lb/ton as NO2 4.0 4.1 3.6 3.9 

     
SO2 Emissions:     

ppm volume dry 85 90 86 87 
lb/hr 27 29 27 28 
lb/ton 3.2 3.4 3.2 3.3 

     
THC Emissions:     

ppm volume dry as C3H8 7.4 6.5 6.3 6.8 
lb/hr as C3H8 1.6 1.4 1.4 1.5 
lb/ton as C3H8 0.19 0.17 0.16 0.18 
     

NOTE: Carbon Monoxide is being reported at the 2% of span value because actual values were less than zero. 
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TABLE 4-2 
SUMMARY OF AVERAGE GASEOUS EMISSIONS  

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1254-1408 1503-1718 1737-1952 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 360 353 360 358 
Moisture content, % volume 5.0 4.7 4.6 4.7 
Volumetric flow rate, dscf/min 31,598 30,414 33,877 31,963 

     
CO Emissions:     

ppm volume dry < 1.1 < 1.1 < 1.1 < 1.1 
lb/hr < 0.16 < 0.15 < 0.17 < 0.16 
lb/ton < 0.019 < 0.018 < 0.020 < 0.019 

     
NOX Emissions:     

ppm volume dry 147 152 132 143 
lb/hr as NO2 33 33 32 33 
lb/ton as NO2 3.9 3.9 3.8 3.9 

     
SO2 Emissions:     

ppm volume dry 85 90 86 87 
lb/hr 27 27 29 28 
lb/ton 3.2 3.3 3.4 3.3 

     
THC Emissions:     

ppm volume dry as C3H8 7.4 6.5 6.3 6.8 
lb/hr as C3H8 1.6 1.4 1.5 1.5 
lb/ton as C3H8 0.19 0.16 0.17 0.18 
     

NOTE: Carbon Monoxide is being reported at the 2% of span value because actual values were less than zero. 
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TABLE 4-3 
SUMMARY OF AVERAGE GASEOUS EMISSIONS  

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/15/19 5/15/19 5/15/19 -- 
     
Time: 0932-1059 1144-1244 1345-1445 -- 
     
Process Data:     

Glass production, tons/hr 7.40 7.40 7.40 7.40 
     
Flue Gas:     

O2, % volume dry 6.7 7.1 6.9 6.9 
CO2, % volume dry 9.9 9.7 9.8 9.8 
Stack temperature, F 712 702 705 706 
Moisture content, % volume 15.6 15.4 14.0 15.0 
Volumetric flow rate, dscf/min 5,943 5,749 5,928 5,873 

     
CO Emissions:     

ppm volume dry < 1.1 < 1.1 < 1.1 < 1.1 
lb/hr < 0.029 < 0.028 < 0.029 < 0.029 
lb/ton < 0.004 < 0.004 < 0.004 < 0.004 

     
NOX Emissions:     

ppm volume dry 631 629 635 632 
lb/hr as NO2 27 26 27 27 
lb/ton as NO2 3.6 3.5 3.6 3.6 

     
SO2 Emissions:     

ppm volume dry 406 374 380 387 
lb/hr 24 21 22 23 
lb/ton 3.3 2.9 3.0 3.1 

     
THC Emissions:     

ppm volume dry as C3H8 1.5 1.7 1.6 1.6 
lb/hr as C3H8 0.06 0.07 0.06 0.06 
lb/ton as C3H8 0.009 0.009 0.009 0.009 
     

NOTE: Carbon Monoxide is being reported at the 2% of span value because actual values were less than zero. 
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TABLE 4-4 
SUMMARY OF AVERAGE PARTICULATE EMISSIONS  

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1205-1411 1507-1706 1801-1930 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 413 421 405 417 
Moisture content, % volume 5.2 5.3 4.3 5.3 
Volumetric flow rate, dscf/min 31,827 32,002 31,826 31,914 

     
Total Particulate Matter:     

gr/dscf 0.034 0.031 0.028 0.032 
lb/hr 9.1 8.6 7.5 8.9 
lb/ton Glass 1.1 1.0 0.89 1.1 
gm/kg Glass 0.54 0.51 0.45 0.53 
gm/kg Glass1 0.51 0.48 0.42 0.50 

     
Filterable Particulate Matter:     

gr/dscf 0.015 0.014 0.014 0.015 
lb/hr 4.2 3.8 3.8 4.0 
lb/ton Glass 0.49 0.46 0.45 0.48 
gm/kg Glass 0.25 0.23 0.22 0.24 

     
Condensable Particulate Matter:     

gr/dscf 0.018 0.017 0.014 0.018 
lb/hr 5.0 4.7 3.7 4.9 
lb/ton Glass 0.59 0.56 0.44 0.58 
gm/kg Glass 0.30 0.28 0.22 0.29 

     
NOTE: Run 3 was not used in the average because leak check was not conducted at a high enough 
vacuum. 
1 Equation 15a of the permit was used. 
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TABLE 4-5 
SUMMARY OF AVERAGE PARTICULATE EMISSIONS 

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1146-1351 1531-1700 1731-1900 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 360 353 360 358 
Moisture content, % volume 5.0 4.7 4.6 4.7 
Volumetric flow rate, dscf/min 31,598 30,414 33,877 31,963 

     
Total Particulate Matter:     

gr/dscf 0.036 0.026 0.034 0.032 
lb/hr 9.6 6.9 9.9 8.8 
lb/ton Glass 1.1 0.82 1.2 1.0 
gm/kg Glass 0.57 0.41 0.59 0.52 
gm/kg Glass1 0.54 0.38 0.56 0.49 

     
Filterable Particulate Matter:     

gr/dscf 0.013 0.013 0.013 0.013 
lb/hr 3.4 3.3 3.7 3.5 
lb/ton Glass 0.41 0.40 0.44 0.42 
gm/kg Glass 0.20 0.20 0.22 0.21 

     
Condensable Particulate Matter:     

gr/dscf 0.023 0.014 0.021 0.019 
lb/hr 6.2 3.5 6.1 5.3 
lb/ton Glass 0.74 0.42 0.73 0.63 
gm/kg Glass 0.37 0.21 0.37 0.31 

     
1 Equation 15a of the permit was used. 
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TABLE 4-6 
SUMMARY OF AVERAGE PARTICULATE EMISSIONS  

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 4 Average 

     
Date: 5/15/19 5/15/19 5/15/19 -- 
     
Time: 0932-1104 1144-1247 1526-1627 -- 
     
Process Data:     

Glass production, tons/hr 7.40 7.40 7.40 7.40 
     
Flue Gas:     

O2, % volume dry 6.7 7.1 6.8 6.9 
CO2, % volume dry 9.9 9.7 9.8 9.8 
Stack temperature, F 712 702 711 708 
Moisture content, % volume 15.6 15.4 14.0 15.0 
Volumetric flow rate, dscf/min 5,943 5,749 6,105 5,932 

     
Total Particulate Matter:     

gr/dscf 0.124 0.138 0.109 0.124 
lb/hr 6.3 6.8 5.7 6.3 
lb/ton Glass 0.85 0.92 0.77 0.85 
gm/kg Glass 0.43 0.46 0.39 0.42 
gm/kg Glass1 0.39 0.43 0.35 0.39 

     
Filterable Particulate Matter:     

gr/dscf 0.096 0.113 0.095 0.101 
lb/hr 4.9 5.5 4.9 5.1 
lb/ton Glass 0.66 0.75 0.67 0.69 
gm/kg Glass 0.33 0.37 0.33 0.35 

     
Condensable Particulate Matter:     

gr/dscf 0.028 0.026 0.014 0.023 
lb/hr 1.4 1.3 0.8 1.2 
lb/ton Glass 0.19 0.17 0.10 0.16 
gm/kg Glass 0.10 0.09 0.05 0.08 

     
NOTE: Run 3 failed the posttest leak check 
1 Equation 15a of the permit was used. 
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TABLE 4-7 
SUMMARY OF AVERAGE FORMALDEHYDE EMISSIONS 

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1205-1411 1503-1706 1801-1930 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 394 382 402 393 
Moisture content, % volume 4.8 5.4 5.3 5.2 
Volumetric flow rate, dscf/min 34,668 33,909 34,014 34,197 

     
Formaldehyde Emissions:     

mg/m3 < 0.017 < 0.018 < 0.016 < 0.017 
ppmv < 0.014 < 0.014 < 0.013 < 0.014 
lb/hr < 0.0022 < 0.0022 < 0.0021 < 0.0022 
lb/ton-Glass  < 0.00027 < 0.00026 < 0.00025 < 0.00026 
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TABLE 4-8 
SUMMARY OF AVERAGE FORMALDEHYDE EMISSIONS 

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/20/19 5/20/19 5/20/19 -- 
     
Time: 1146-1351 1531-1701 1730-1900 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.3 17.2 17.4 17.3 
CO2, % volume dry 2.7 2.8 2.6 2.7 
Stack temperature, F 353 359 352 356 
Moisture content, % volume 5.1 6.6 5.0 5.8 
Volumetric flow rate, dscf/min 34,560 30,331 31,232 32,446 

     
Formaldehyde Emissions:     

mg/m3 < 0.017 < 0.015 < 0.018 < 0.016 
ppmv < 0.013 < 0.012 < 0.014 < 0.013 
lb/hr < 0.0022 < 0.0017 < 0.0021 < 0.0019 
lb/ton-Glass  < 0.00026 < 0.00020 < 0.00025 < 0.00023 

     
Run 3 was not used in the average because leak check was not conducted at a high enough vacuum. 
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TABLE 4-9 
SUMMARY OF AVERAGE FORMALDEHYDE EMISSIONS 

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/15/19 5/15/19 5/15/19 -- 
     
Time: 0932-1104 1144-1247 1345-1447 -- 
     
Process Data:     

Glass production, tons/hr 7.40 7.40 7.40 7.40 
     
Flue Gas:     

O2, % volume dry 6.7 7.1 6.9 6.9 
CO2, % volume dry 9.9 9.7 9.8 9.8 
Stack temperature, F 713 706 709 709 
Moisture content, % volume 15.6 15.7 15.4 15.5 
Volumetric flow rate, dscf/min 6,207 5,823 5,862 5,964 

     
Formaldehyde Emissions:     

mg/m3 < 0.014 < 0.016 < 0.014 < 0.015 
ppmv < 0.011 < 0.013 < 0.011 < 0.012 
lb/hr < 0.00032 < 0.00035 < 0.00030 < 0.00032 
lb/ton-Glass < 0.000043 < 0.000047 < 0.000041 < 0.000044 
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TABLE 4-10 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0900-1630 0900-1730 0800-1530 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.5 16.8 17.0 17.1 
CO2, % volume dry 2.6 2.8 2.7 2.7 
Stack temperature, F 400 402 412 404 
Moisture content, % volume 5.4 5.5 5.8 5.6 
Volumetric flow rate, dscf/min 36,547 36,246 35,107 35,967 

     
Antimony Emissions:     

μg/dscm 5.82 x 100 4.91 x 100 5.03 x 100 5.25 x 100 
lb/hr 7.96 x 10-4 6.66 x 10-4 6.60 x 10-4 7.07 x 10-4 
lb/ton-glass 9.45 x 10-5 7.91 x 10-5 7.84 x 10-5 8.40 x 10-5 
gm/kg-glass 4.73 x 10-5 3.95 x 10-5 3.92 x 10-5 4.40 x 10-5 

Arsenic Emissions:     
μg/dscm 1.19 x 102 1.07 x 102 1.07 x 102 1.11 x 102 
lb/hr 1.62 x 10-2 1.45 x 10-2 1.41 x 10-2 1.49 x 10-2 
lb/ton-glass 1.93 x 10-3 1.72 x 10-3 1.68 x 10-3 1.78 x 10-3 
gm/kg-glass 9.62 x 10-4 8.61 x 10-4 8.37 x 10-4 8.87 x 10-4 

Beryllium Emissions:     
μg/dscm 1.56 x 10-2 1.57 x 10-2 1.61 x 10-2 1.58 x 10-2 
lb/hr 2.13 x 10-6 2.13 x 10-6 2.12 x 10-6 2.12 x 10-6 
lb/ton-glass 2.53 x 10-7 2.52 x 10-7 2.52 x 10-7 2.52 x 10-7 
gm/kg-glass 1.26 x 10-7 1.26 x 10-7 1.26 x 10-7 1.26 x 10-7 

Cadmium Emissions:     
μg/dscm 5.02 x 100  3.30 x 100  3.33 x 100  3.88 x 100  
lb/hr 6.87 x 10-4 4.48 x 10-4 4.38 x 10-4 5.24 x 10-4 
lb/ton-glass 8.15 x 10-5 5.32 x 10-5 5.20 x 10-5 6.22 x 10-5 
gm/kg-glass 4.08 x 10-5 2.66 x 10-5 2.60 x 10-5 3.11 x 10-5 

Cobalt Emissions:     
μg/dscm 4.32 x 10-2 3.91 x 10-2 4.08 x 10-2 4.10 x 10-2 
lb/hr 5.91 x 10-6 5.30 x 10-6 5.36 x 10-6 5.52 x 10-6 
lb/ton-glass 7.02 x 10-7 6.29 x 10-7 6.36 x 10-7 6.56 x 10-7 
gm/kg-glass 3.51 x 10-7 3.15 x 10-7 3.18 x 10-7 3.28 x 10-7 
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TABLE 4-10 (CONTINUED) 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0900-1630 0900-1730 0800-1530 -- 
     
Copper Emissions:     

μg/dscm 5.88 x 100 5.32 x 100 5.12 x 100 5.44 x 100 
lb/hr 8.05 x 10-4 7.21 x 10-4 6.72 x 10-4 7.33 x 10-4 
lb/ton-glass 9.56 x 10-5 8.57 x 10-5 7.98 x 10-5 8.70 x 10-5 
gm/kg-glass 4.78 x 10-5 4.28 x 10-5 3.99 x 10-5 4.35 x 10-5 

Lead Emissions:     
μg/dscm 3.23 x 102 2.84 x 102 2.50 x 102 2.86 x 102 
lb/hr 4.42 x 10-2 3.85 x 10-2 3.28 x 10-2 3.85 x 10-2 
lb/ton-glass 5.25 x 10-3 4.57 x 10-3 3.90 x 10-3 4.57 x 10-3 
gm/kg-glass 2.62 x 10-3 2.29 x 10-3 1.95 x 10-3 2.29 x 10-3 

Manganese Emissions:     
μg/dscm 5.34 x 10-1 4.55 x 10-1 6.21 x 100 2.40 x 100 
lb/hr 7.31 x 10-5 6.17 x 10-5 8.15 x 10-4 3.17 x 10-4 
lb/ton-glass 8.68 x 10-6 7.32 x 10-6 9.68 x 10-5 3.76 x 10-5 
gm/kg-glass 4.34 x 10-6 3.66 x 10-6 4.84 x 10-5 1.88 x 10-5 

Mercury Emissions:     
μg/dscm 7.29 x 10-1 3.98 x 10-1 4.81 x 10-1 5.36 x 10-1 
lb/hr 9.97 x 10-5 5.40 x 10-5 6.32 x 10-5 7.23 x 10-5 
lb/ton-glass 1.18 x 10-5 6.41 x 10-6 7.51 x 10-6 8.59 x 10-6 
gm/kg-glass 5.92 x 10-6 3.21 x 10-6 3.75 x 10-6 4.29 x 10-6 

Nickel Emissions:     
μg/dscm 4.90 x 10-1 3.86 x 10-1 5.49 x 10-1 4.75 x 10-1 
lb/hr 6.71 x 10-5 5.23 x 10-5 7.22 x 10-5 6.38 x 10-5 
lb/ton-glass 7.96 x 10-6 6.21 x 10-6 8.57 x 10-6 7.58 x 10-6 
gm/kg-glass 3.98 x 10-6 3.11 x 10-6 4.29 x 10-6 3.79 x 10-6 

Selenium Emissions:     
μg/dscm 2.38 x 101 2.89 x 101 2.07 x 101 2.45 x 101 
lb/hr 3.26 x 10-3 3.92 x 10-3 2.73 x 10-3 3.30 x 10-3 
lb/ton-glass 3.87 x 10-4 4.65 x 10-4 3.24 x 10-4 3.92 x 10-4 
gm/kg-glass 1.94 x 10-4 2.33 x 10-4 1.62 x 10-4 1.96 x 10-4 
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TABLE 4-11 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0930-1800 0830-1643 0830-1600 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.5 16.8 17.0 17.1 
CO2, % volume dry 2.6 2.8 2.7 2.7 
Stack temperature, F 354 355 350 353 
Moisture content, % volume 5.1 4.9 5.0 5.0 
Volumetric flow rate, dscf/min 32,481 33,797 35,878 34,052 

     
Antimony Emissions:     

μg/dscm 6.34 x 100 5.40 x 100 5.34 x 100 5.70 x 100 
lb/hr 7.71 x 10-4 6.84 x 10-4 7.17 x 10-4 7.24 x 10-4 
lb/ton-glass 9.16 x 10-5 8.12 x 10-5 8.51 x 10-5 8.60 x 10-5 
gm/kg-glass 4.58 x 10-5 4.06 x 10-5 4.26 x 10-5 4.30 x 10-5 

Arsenic Emissions:     
μg/dscm 1.20 x 102 1.14 x 102 1.08 x 102 1.14 x 102 
lb/hr 1.45 x 10-2 1.44 x 10-2 1.45 x 10-2 1.45 x 10-2 
lb/ton-glass 1.73 x 10-3 1.71 x 10-3 1.72 x 10-3 1.72 x 10-3 
gm/kg-glass 8.61 x 10-4 8.55 x 10-4 8.61 x 10-4 8.59 x 10-4 

Beryllium Emissions:     
μg/dscm 1.80 x 10-2 1.72 x 10-2 1.60 x 10-2 1.70 x 10-2 
lb/hr 2.19 x 10-6 2.17 x 10-6 2.15 x 10-6 2.17 x 10-6 
lb/ton-glass 2.60 x 10-7 2.58 x 10-7 2.55 x 10-7 2.57 x 10-7 
gm/kg-glass 1.30 x 10-7 1.29 x 10-7 1.28 x 10-7 1.29 x 10-7 

Cadmium Emissions:     
μg/dscm 3.59 x 100  2.69 x 100  2.51 x 100  2.93 x 100  
lb/hr 4.37 x 10-4 3.41 x 10-4 3.37 x 10-4 3.71 x 10-4 
lb/ton-glass 5.19 x 10-5 4.05 x 10-5 4.00 x 10-5 4.41 x 10-5 
gm/kg-glass 2.59 x 10-5 2.02 x 10-5 2.00 x 10-5 2.21 x 10-5 

Cobalt Emissions:     
μg/dscm 4.60 x 10-2 4.37 x 10-2 4.75 x 10-2 4.57 x 10-2 
lb/hr 5.59 x 10-6 5.53 x 10-6 6.38 x 10-6 5.83 x 10-6 
lb/ton-glass 6.64 x 10-7 6.56 x 10-7 7.58 x 10-7 6.93 x 10-7 
gm/kg-glass 3.32 x 10-7 3.28 x 10-7 3.79 x 10-7 3.46 x 10-7 
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TABLE 4-11 (CONTINUED) 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0930-1800 0830-1643 0830-1600 -- 
     
Copper Emissions:     

μg/dscm 5.45 x 100 5.21 x 100 4.92 x 100 5.19 x 100 
lb/hr 6.63 x 10-4 6.59 x 10-4 6.61 x 10-4 6.61 x 10-4 
lb/ton-glass 7.87 x 10-5 7.82 x 10-5 7.85 x 10-5 7.85 x 10-5 
gm/kg-glass 3.94 x 10-5 3.91 x 10-5 3.92 x 10-5 3.92 x 10-5 

Lead Emissions:     
μg/dscm 2.86 x 102 2.30 x 102 2.25 x 102 2.47 x 102 
lb/hr 3.48 x 10-2 2.91 x 10-2 3.03 x 10-2 3.14 x 10-2 
lb/ton-glass 4.13 x 10-3 3.46 x 10-3 3.60 x 10-3 3.73 x 10-3 
gm/kg-glass 2.07 x 10-3 1.73 x 10-3 1.80 x 10-3 1.86 x 10-3 

Manganese Emissions:     
μg/dscm 4.65 x 10-1 4.57 x 10-1 3.19 x 10-1 4.14 x 10-1 
lb/hr 5.65 x 10-5 5.79 x 10-5 4.28 x 10-5 5.24 x 10-5 
lb/ton-glass 6.71 x 10-6 6.87 x 10-6 5.08 x 10-6 6.22 x 10-6 
gm/kg-glass 3.35 x 10-6 3.44 x 10-6 2.54 x 10-6 3.11 x 10-6 

Mercury Emissions:     
μg/dscm 6.45 x 10-1 4.32 x 10-1 3.87 x 10-1 4.88 x 10-1 
lb/hr 7.84 x 10-5 5.46 x 10-5 5.20 x 10-5 6.17 x 10-5 
lb/ton-glass 9.31 x 10-6 6.48 x 10-6 6.18 x 10-6 7.32 x 10-6 
gm/kg-glass 4.66 x 10-6 3.24 x 10-6 3.09 x 10-6 3.66 x 10-6 

Nickel Emissions:     
μg/dscm 4.90 x 10-1 4.63 x 10-1 3.60 x 10-1 4.38 x 10-1 
lb/hr 5.96 x 10-5 5.86 x 10-5 4.83 x 10-5 5.55 x 10-5 
lb/ton-glass 7.07 x 10-6 6.95 x 10-6 5.74 x 10-6 6.59 x 10-6 
gm/kg-glass 3.54 x 10-6 3.48 x 10-6 2.87 x 10-6 3.30 x 10-6 

Selenium Emissions:     
μg/dscm 2.38 x 101 3.45 x 101 2.36 x 101 2.73 x 101 
lb/hr 2.89 x 10-3 4.36 x 10-3 3.16 x 10-3 3.47 x 10-3 
lb/ton-glass 3.43 x 10-4 5.18 x 10-4 3.76 x 10-4 4.12 x 10-4 
gm/kg-glass 1.72 x 10-4 2.59 x 10-4 1.88 x 10-4 2.06 x 10-4 
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TABLE 4-12 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/16/19 5/16/19 5/17/19 -- 
     
Time: 0850-1352 1507-1933 0751-1216 -- 
     
Process Data:     

Glass production, tons/hr 7.40 7.40 7.40 7.40 
     
Flue Gas:     

O2, % volume dry 6.8 7.4 7.3 7.2 
CO2, % volume dry 9.4 9.4 9.6 9.5 
Stack temperature, F 711 719 710 713 
Moisture content, % volume 15.3 15.9 15.8 15.7 
Volumetric flow rate, dscf/min 5,485  5,544  5,625  5,551  

     
Antimony Emissions:     

μg/dscm 9.45 x 100 1.18 x 101 1.04 x 101 1.06 x 101 
lb/hr 1.94 x 10-4 2.46 x 10-4 2.18 x 10-4 2.19 x 10-4 
lb/ton-glass 2.62 x 10-5 3.32 x 10-5 2.95 x 10-5 2.96 x 10-5 
gm/kg-glass 1.31 x 10-5 1.66 x 10-5 1.47 x 10-5 1.48 x 10-5 

Arsenic Emissions:     
μg/dscm 1.73 x 102 2.22 x 102 1.99 x 102 1.98 x 102 
lb/hr 3.55 x 10-3 4.60 x 10-3 4.20 x 10-3 4.12 x 10-3 
lb/ton-glass 4.79 x 10-4 6.22 x 10-4 5.67 x 10-4 5.56 x 10-4 
gm/kg-glass 2.40 x 10-4 3.11 x 10-4 2.84 x 10-4 2.78 x 10-4 

Beryllium Emissions:     
μg/dscm 4.13 x 10-2 4.13 x 10-2 4.35 x 10-2 4.21x 10-2 
lb/hr 8.49 x 10-7 8.58 x 10-7 9.16 x 10-7 8.74 x 10-7 
lb/ton-glass 1.15 x 10-7 1.16 x 10-7 1.24 x 10-7 1.18 x 10-7 
gm/kg-glass 5.73 x 10-8 5.79 x 10-8 6.19 x 10-8 5.90 x 10-8 

Cadmium Emissions:     
μg/dscm 1.72 x 101 2.02x 101  2.00 x 101  1.91 x 101  
lb/hr 3.54 x 10-4 4.18 x 10-4 4.20 x 10-4 3.97 x 10-4 
lb/ton-glass 4.78 x 10-5 5.65 x 10-5 5.67 x 10-5 5.37 x 10-5 
gm/kg-glass 2.39 x 10-5 2.82 x 10-5 2.84 x 10-5 2.68 x 10-5 

Cobalt Emissions:     
μg/dscm 1.65 x 10-1 2.21 x 10-1 1.18 x 10-1 1.68 x 10-1 
lb/hr 3.39 x 10-6 4.59 x 10-6 2.48 x 10-6 3.49 x 10-6 
lb/ton-glass 4.58 x 10-7 6.20 x 10-7 3.35 x 10-7 4.71 x 10-7 
gm/kg-glass 2.29 x 10-7 3.10 x 10-7 1.67 x 10-7 2.35 x 10-7 
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TABLE 4-12 (CONTINUED) 
SUMMARY OF AVERAGE METALS RESULTS 

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/16/19 5/16/19 5/17/19 -- 
     
Time: 0850-1352 1507-1933 0751-1216 -- 
     
Copper Emissions:     

μg/dscm 2.00 x 101 2.15 x 101 2.04 x 101 2.06 x 101 
lb/hr 4.10 x 10-4 4.45 x 10-4 4.30 x 10-4 4.28 x 10-4 
lb/ton-glass 5.53 x 10-5 6.01 x 10-5 5.81 x 10-5 5.78 x 10-5 
gm/kg-glass 2.77 x 10-5 3.01 x 10-5 2.90 x 10-5 2.89 x 10-5 

Lead Emissions:     
μg/dscm 2.25 x 103 2.42 x 103 2.29 x 103 2.32 x 103 
lb/hr 4.61 x 10-2 5.02 x 10-2 4.83 x 10-2 4.82 x 10-2 
lb/ton-glass 6.23 x 10-3 6.78 x 10-3 6.52 x 10-3 6.51 x 10-3 
gm/kg-glass 3.11 x 10-3 3.39 x 10-3 3.26 x 10-3 3.25 x 10-3 

Manganese Emissions:     
μg/dscm 7.30 x 100 6.03 x 100 3.32 x 100 5.55 x 100 
lb/hr 1.50 x 10-4 1.25 x 10-4 6.98 x 10-5 1.15 x 10-4 
lb/ton-glass 2.02 x 10-5 1.69 x 10-5 9.43 x 10-6 1.55 x 10-5 
gm/kg-glass 1.01 x 10-5 8.44 x 10-6 4.71 x 10-6 7.76 x 10-6 

Mercury Emissions:     
μg/dscm 2.64 x 100 2.78 x 100 2.17 x 100 2.53 x 100 
lb/hr 5.41 x 10-5 5.78 x 10-5 4.56 x 10-5 5.25 x 10-5 
lb/ton-glass 7.31 x 10-6 7.80 x 10-6 6.16 x 10-6 7.09 x 10-6 
gm/kg-glass 3.65 x 10-6 3.90 x 10-6 3.08 x 10-6 3.55 x 10-6 

Nickel Emissions:     
μg/dscm 7.65 x 100 1.31 x 101 7.50 x 100 9.42 x 100 
lb/hr 1.57 x 10-4 2.72 x 10-4 1.58 x 10-4 1.96 x 10-4 
lb/ton-glass 2.12 x 10-5 3.67 x 10-5 2.13 x 10-5 2.64 x 10-5 
gm/kg-glass 1.06 x 10-5 1.84 x 10-5 1.07 x 10-5 1.32 x 10-5 

Selenium Emissions:     
μg/dscm 1.13 x 102 1.40 x 102 1.35 x 102 1.29 x 102 
lb/hr 2.33 x 10-3 2.90 x 10-3 2.83 x 10-3 2.69 x 10-3 
lb/ton-glass 3.15 x 10-4 3.91 x 10-4 3.83 x 10-4 3.63 x 10-4 
gm/kg-glass 1.57 x 10-4 1.96 x 10-4 1.91 x 10-4 1.81 x 10-4 
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TABLE 4-13 
SUMMARY OF AVERAGE CHROMIUM RESULTS 

OWENS BROCKWAY 
FURNACE “A” NORTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0900-1630 0900-1730 0800-1530 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.5 16.8 17.0 17.1 
CO2, % volume dry 2.6 2.8 2.7 2.7 
Stack temperature, F 387 394 391 391 
Moisture content, % volume 4.8 5.9 5.4 5.3 
Volumetric flow rate, dscf/min 34,753 36,616 37,309 36,226 

     
Total Chromium Emissions:     

μg/dscm 3.83 x 101 4.52 x 101 4.32 x 101 4.22 x 101 
lb/hr 4.98 x 10-3 6.19 x 10-3 6.04 x 10-3 5.74 x 10-3 
lb/ton-glass 5.92 x 10-4 7.36 x 10-4 7.18 x 10-4 6.82 x 10-4 
gm/kg-glass 2.96 x 10-4 3.68 x 10-4 3.59 x 10-4 3.41 x 10-4 
     

Chromium (VI) Emissions:     
μg/dscm 1.11 x 10-1 8.03 x 10-2 1.21 x 10-1 1.04 x 10-1 
lb/hr 1.44 x 10-5 1.10 x 10-5 1.69 x 10-5 1.41 x 10-5 
lb/ton-glass 1.71 x 10-6 1.31 x 10-6 2.00 x 10-6 1.67 x 10-6 
gm/kg-glass 8.56 x 10-7 6.54 x 10-7 1.00 x 10-6 8.37 x 10-7 
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TABLE 4-14 
SUMMARY OF AVERAGE CHROMIUM RESULTS 

OWENS BROCKWAY 
FURNACE “A” SOUTH 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/21/19 5/22/19 5/23/19 -- 
     
Time: 0930-1800 0830-1645 0830-1600 -- 
     
Process Data:     

Glass production, tons/hr 8.42 8.42 8.42 8.42 
     
Flue Gas:     

O2, % volume dry 17.5 16.8 17.0 17.1 
CO2, % volume dry 2.6 2.8 2.7 2.7 
Stack temperature, F 344 351 351 349 
Moisture content, % volume 4.6 5.4 4.5 4.8 
Volumetric flow rate, dscf/min 39,575 35,463 36,717 37,252 

     
Total Chromium Emissions:     

μg/dscm 3.98 x 101 4.35 x 101 3.30 x 101 3.88 x 101 
lb/hr 5.91 x 10-3 5.78 x 10-3 4.54 x 10-3 5.41 x 10-3 
lb/ton-glass 7.01 x 10-4 6.87 x 10-4 5.40 x 10-4 6.43 x 10-4 
gm/kg-glass 3.51 x 10-4 3.43 x 10-4 2.70 x 10-4 3.21 x 10-4 
     

Chromium (VI) Emissions:     
μg/dscm 1.02 x 10-1 1.04 x 10-1 6.59 x 10-2 9.06 x 10-2 
lb/hr 1.51 x 10-5 1.38 x 10-5 9.06 x 10-6 1.50 x 10-5 
lb/ton-glass 1.80 x 10-6 1.64 x 10-6 1.08 x 10-6 1.45 x 10-6 
gm/kg-glass 8.98 x 10-7 8.20 x 10-7 5.38 x 10-7 7.52 x 10-7 
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TABLE 4-15 
SUMMARY OF AVERAGE CHROMIUM RESULTS 

OWENS BROCKWAY 
FURNACE “D” 

     

Parameter Run 1 Run 2 Run 3 Average 

     
Date: 5/16/19 5/16/19 5/17/19 -- 
     
Time: 0850-1343 1507-1947 0751-1238 -- 
     
Process Data:     

Glass production, tons/hr 7.40 7.40 7.40 7.40 
     
Flue Gas:     

O2, % volume dry 6.8 7.4 7.3 7.2 
CO2, % volume dry 9.4 9.4 9.6 9.5 
Stack temperature, F 703 718 699 706 
Moisture content, % volume 15.6 14.1 14.8 14.8 
Volumetric flow rate, dscf/min 5,696 5,792 5,761 5,750 

     
Total Chromium Emissions:     

μg/dscm 7.37 x 101 1.19 x 102 1.50 x 102 1.14 x 102 
lb/hr 1.57 x 10-3 2.59 x 10-3 3.24 x 10-3 2.47 x 10-3 
lb/ton-glass 2.12 x 10-4 3.50 x 10-4 4.37 x 10-4 3.33 x 10-4 
gm/kg-glass 1.06 x 10-4 1.75 x 10-4 2.19 x 10-4 1.67 x 10-4 
     

Chromium (VI) Emissions:     
μg/dscm 1.03 x 10-1 8.23 x 10-2 9.17 x 10-2 9.24 x 10-2 
lb/hr 2.20 x 10-6 1.79 x 10-6 1.98 x 10-6 1.99 x 10-6 
lb/ton-glass 2.97 x 10-7 2.41 x 10-7 2.67 x 10-7 2.69 x 10-7 
gm/kg-glass 1.49 x 10-7 1.21 x 10-7 1.34 x 10-7 1.34 x 10-7 
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SOURCE TEST DATA SUMMARY

GASEOUS EMISSIONS
  

Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A North
Stack area, square feet..........................................................................................................................................................................................................10.752
Reference temperature, °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1254-1408 1503-1718 1737-1952 --
   
SAMPLE TRAIN DATA

Meter box number/ID......................................................................................................................................................................................................................................................................MB 33 MB 33 MB 33 --
Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Meter calibration, Yd......................................................................................................................................................................................................................................................................1.0058 1.0058 1.0058 1.0058
Barometric pressure, in Hg...........................................................................................................29.76 29.76 29.76 29.76
Meter box volume, acf..........................................................................................................45.795 45.791 44.523 45.370
Impinger liquid volume, gm.................................................................................................................52.8 54.7 42.5 50.0
Meter temperature, °F.....................................................................................................................71.25 71.88 68.00 70.4
Meter pressure, (Delta H) iwg..............................................................................................................1.769 1.744 1.733 1.749
Velocity head, (Delta P) iwg............................................................................................................1.4151 1.4476 1.3795 1.4141
Static pressure, iwg...........................................................................................................-0.94 -0.91 -0.91 -0.92
Stack temperature, °F.....................................................................................................................413.3 420.9 404.7 413.0
     
ANALYZER DATA

O2, % volume dry............................................................................................................................………………………………………17.34 17.18 17.44 17.32
CO2, % volume dry............................................................................................................................………………………………………2.71 2.76 2.58 2.68
CO emissions, ppm volume dry...................................................................................................................................................................1.13 1.13 1.13 1.13

NOX emissions, ppm volume dry...................................................................................................................................................................146.8 152.1 131.5 143.5
SO2 emissions, ppm volume dry...................................................................................................................................................................84.72 90.24 85.63 86.86
THC emissions, ppm volume wet (as Propane)...................................................................................................................................................................7.056 6.195 6.038 6.430
THC emissions, ppm volume dry (as Propane)...................................................................................................................................................................7.440 6.545 6.308 6.764
     
VOLUMETRIC FLOW RATE

Standard sample volume, dscf.......................................................................................................................................................................45.733 45.673 44.732 45.379
Water vapor volume, scf................................................................................................................................................................................2.4895 2.5791 2.0039 2.3575
Moisture fraction, nondimensional................................................................................................................................................................................0.0516 0.0535 0.0429 0.0493
Stack gas molecular weight, dry.................................................................................................................................................................................29.127 29.129 29.110 29.122
Stack gas molecular weight, wet.................................................................................................................................................................................28.553 28.534 28.634 28.574
Absolute stack pressure, in Hg...............................................................................................................................................................29.691 29.693 29.693 29.692
Stack gas velocity, ft/sec...............................................................................................................................................................86.702 88.099 85.058 86.620
Stack flow rate, acfm....................................................................................................................................................................55,934 56,835 54,873 55,881
Stack Flow Rate (wscfm)..................................................................................................................................................................33,559 33,809 33,252 33,540
Stack flow rate - based on pitot, dscfm..................................................................................................................................................................31,827 32,002 31,826 31,885
     
EMISSIONS

CO concentrations, ppm volume dry...................................................................................................................................................................1.134 1.134 1.134 1.134

CO concentrations, ppm volume wet...................................................................................................................................................................1.076 1.074 1.086 1.078

CO mass emissions, lb/hr................................................................................................................................................................0.157 0.158 0.157 0.158

CO mass emissions, tons/yr................................................................................................................................................................0.690 0.693 0.690 0.691

CO mass emissions, lb/ton-Glass................................................................................................................................................................0.019 0.019 0.019 0.019

NOX concentrations, ppm volume dry...................................................................................................................................................................146.8 152.1 131.5 143.5
NOX concentrations, ppm volume wet...................................................................................................................................................................139.2 144.0 125.9 136.4
NOX mass emissions, lb/hr as NO2.............................................................................................................................................................33.47 34.87 29.98 32.78
NOX mass emissions, tons/yr as NO2.............................................................................................................................................................146.6 152.7 131.3 143.6
NOX mass emissions, lb/ton-Glass as NO2.............................................................................................................................................................3.97 4.14 3.56 3.89

SO2 concentrations, ppm volume dry...................................................................................................................................................................84.7 90.2 85.6 86.9
SO2 concentrations, ppm volume wet...................................................................................................................................................................80.3 85.4 82.0 82.6
SO2 mass emissions, lb/hr............................................................................................................................................................26.90 28.80 27.18 27.63
SO2 mass emissions, tons/yr.............................................................................................................................................................117.8 126.2 119.1 121.0
SO2 mass emissions, lb/ton-Glass............................................................................................................................................................3.19 3.42 3.23 3.28

THC concentrations, ppm volume dry..................................................................................................................................................7.44 6.54 6.31 6.76
THC concentrations, ppm volume wet..................................................................................................................................................7.06 6.20 6.04 6.43
THC mass emissions, lb/hr................................................................................................................................................................1.63 1.44 1.38 1.48
THC mass emissions, tons/yr................................................................................................................................................................7.12 6.30 6.04 6.49
THC mass emissions, lb/ton-Glass................................................................................................................................................................0.19 0.17 0.16 0.18

 
Note(s): CO emissions being reported at 2% of 56.72 ppmv span gas.
Annual hours of operation assumed to be 8760.
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SOURCE TEST DATA SUMMARY

GASEOUS EMISSIONS
  

Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A South
Stack area, square feet..........................................................................................................................................................................................................10.679
Reference temperature, °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1254-1408 1503-1718 1737-1952 --
   
SAMPLE TRAIN DATA

Meter box number/ID......................................................................................................................................................................................................................................................................MB 30 MB 30 MB 30 --
Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Meter calibration, Yd......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Barometric pressure, in Hg...........................................................................................................29.76 29.76 29.76 29.76
Meter box volume, acf..........................................................................................................44.142 42.802 47.023 44.656
Impinger liquid volume, gm.................................................................................................................48.0 43.6 47.6 46.4
Meter temperature, °F.....................................................................................................................69.21 72.19 68.79 70.1
Meter pressure, (Delta H) iwg..............................................................................................................1.856 1.739 2.105 1.900
Velocity head, (Delta P) iwg............................................................................................................1.3235 1.2106 1.5118 1.3486
Static pressure, iwg...........................................................................................................-0.93 -1.20 -1.20 -1.11
Stack temperature, °F.....................................................................................................................360.4 353.2 359.8 357.8
     
ANALYZER DATA

O2, % volume dry............................................................................................................................………………………………………17.34 17.18 17.44 17.32
CO2, % volume dry............................................................................................................................………………………………………2.71 2.76 2.58 2.68
CO emissions, ppm volume dry...................................................................................................................................................................1.13 1.13 1.13 1.13

NOX emissions, ppm volume dry...................................................................................................................................................................146.8 152.1 131.5 143.5
SO2 emissions, ppm volume dry...................................................................................................................................................................84.72 90.24 85.63 86.86
THC emissions, ppm volume wet (as Propane)...................................................................................................................................................................7.06 6.20 6.04 6.43
THC emissions, ppm volume dry (as Propane)...................................................................................................................................................................7.42 6.50 6.33 6.75
     
VOLUMETRIC FLOW RATE

Standard sample volume, dscf.......................................................................................................................................................................43.412 41.847 46.311 43.857
Water vapor volume, scf................................................................................................................................................................................2.2632 2.0557 2.2443 2.1878
Moisture fraction, nondimensional................................................................................................................................................................................0.0495 0.0468 0.0462 0.0475
Stack gas molecular weight, dry.................................................................................................................................................................................29.127 29.129 29.110 29.122
Stack gas molecular weight, wet.................................................................................................................................................................................28.576 28.608 28.597 28.593
Absolute stack pressure, in Hg...............................................................................................................................................................29.692 29.672 29.672 29.678
Stack gas velocity, ft/sec...............................................................................................................................................................81.235 77.334 86.791 81.787
Stack flow rate, acfm....................................................................................................................................................................52,052 49,552 55,611 52,405
Stack Flow Rate (wscfm)..................................................................................................................................................................33,245 31,908 35,518 33,557
Stack flow rate - based on pitot, dscfm..................................................................................................................................................................31,598 30,414 33,877 31,963
     
EMISSIONS

CO concentrations, ppm volume dry...................................................................................................................................................................1.134 1.134 1.134 1.134

CO concentrations, ppm volume wet...................................................................................................................................................................1.078 1.081 1.082 1.080

CO mass emissions, lb/hr................................................................................................................................................................0.156 0.150 0.168 0.158

CO mass emissions, tons/yr................................................................................................................................................................0.685 0.659 0.734 0.693

CO mass emissions, lb/ton-Glass................................................................................................................................................................0.019 0.018 0.020 0.019

NOX concentrations, ppm volume dry...................................................................................................................................................................146.8 152.1 131.5 143.5
NOX concentrations, ppm volume wet...................................................................................................................................................................139.5 145.0 125.4 136.6
NOX mass emissions, lb/hr as NO2.............................................................................................................................................................33.23 33.14 31.91 32.76
NOX mass emissions, tons/yr as NO2.............................................................................................................................................................145.6 145.2 139.8 143.5
NOX mass emissions, lb/ton-Glass as NO2.............................................................................................................................................................3.95 3.94 3.79 3.89

SO2 concentrations, ppm volume dry...................................................................................................................................................................84.7 90.2 85.6 86.9
SO2 concentrations, ppm volume wet...................................................................................................................................................................80.5 86.0 81.7 82.7
SO2 mass emissions, lb/hr............................................................................................................................................................26.70 27.38 28.93 27.67
SO2 mass emissions, tons/yr.............................................................................................................................................................117.0 119.9 126.7 121.2
SO2 mass emissions, lb/ton-Glass............................................................................................................................................................3.17 3.25 3.44 3.29

THC concentrations, ppm volume dry..................................................................................................................................................7.42 6.50 6.33 6.75
THC concentrations, ppm volume wet..................................................................................................................................................7.06 6.20 6.04 6.43
THC mass emissions, lb/hr................................................................................................................................................................1.61 1.36 1.47 1.48
THC mass emissions, tons/yr................................................................................................................................................................7.06 5.95 6.45 6.48
THC mass emissions, lb/ton-Glass................................................................................................................................................................0.19 0.16 0.17 0.18

 
Note(s): CO emissions being reported at 2% of 56.72 ppmv span gas.
Annual hours of operation assumed to be 8760.
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SOURCE TEST DATA SUMMARY

GASEOUS EMISSIONS
  

Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace D
Stack area, square feet..........................................................................................................................................................................................................4.587
Reference temperature, °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….7.40 7.40 7.40 7.40
   
Test number.................................................................................................................................Run 1 Run 2 *Run 3 Average
Date...................................................................................................................................................................May 15, 2019 May 15, 2019 May 15, 2019 --
Start / Stop time...................................................................................................................0932-1059 1144-1244 1345-1445 --
   
SAMPLE TRAIN DATA

Meter box number/ID......................................................................................................................................................................................................................................................................MB 30 MB 30 MB 30 --
Pitot coefficient ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Meter calibration, Yd......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Barometric pressure, in Hg...........................................................................................................29.67 29.67 29.67 29.67
Meter box volume, acf..........................................................................................................44.228 42.298 44.854 43.793
Impinger liquid volume, gm.................................................................................................................170.5 160.5 152.3 161.1
Meter temperature, °F.....................................................................................................................69.3 69.3 68.2 68.9
Meter pressure, (Delta H) iwg..............................................................................................................1.791 1.667 1.823 1.760
Velocity head, (Delta P) iwg............................................................................................................0.4509 0.4166 0.4323 0.4333
Static pressure, iwg...........................................................................................................0.08 0.08 0.08 0.08
Stack temperature, °F.....................................................................................................................711.6 701.7 705.1 706.1
     
ANALYZER DATA

O2, % volume dry............................................................................................................................………………………………………6.703 7.062 6.871 6.879
CO2, % volume dry............................................................................................................................………………………………………9.885 9.730 9.810 9.808
CO emissions, ppm volume dry...................................................................................................................................................................1.13 1.13 1.13 1.13

NOX emissions, ppm volume dry...................................................................................................................................................................631.3 628.5 634.9 631.6
SO2 emissions, ppm volume dry...................................................................................................................................................................406.1 373.8 380.0 386.6
THC emissions, ppm volume wet (as Propane)...................................................................................................................................................................1.306 1.398 1.363 1.356
THC emissions, ppm volume dry (as Propane)...................................................................................................................................................................1.548 1.653 1.585 1.596
     
VOLUMETRIC FLOW RATE

Standard sample volume, dscf.......................................................................................................................................................................43.348 41.448 44.060 42.952
Water vapor volume, scf................................................................................................................................................................................8.039 7.568 7.181 7.596
Moisture fraction, nondimensional................................................................................................................................................................................0.1564 0.1544 0.1401 0.1503
Stack gas molecular weight, dry.................................................................................................................................................................................29.850 29.839 29.844 29.844
Stack gas molecular weight, wet.................................................................................................................................................................................27.996 28.011 28.185 28.064
Absolute stack pressure, in Hg...............................................................................................................................................................29.676 29.676 29.676 29.676
Stack gas velocity, ft/sec...............................................................................................................................................................57.265 54.793 55.725 55.928
Stack flow rate, acfm....................................................................................................................................................................15,760 15,080 15,337 15,392
Stack Flow Rate (wscfm)..................................................................................................................................................................7,045 6,798 6,894 6,912
Stack flow rate - based on pitot, dscfm..................................................................................................................................................................5,943 5,749 5,928 5,873
     
EMISSIONS

CO concentrations, ppm volume dry...................................................................................................................................................................1.134 1.134 1.134 1.134

CO concentrations, ppm volume wet...................................................................................................................................................................0.957 0.959 0.975 0.964

CO mass emissions, lb/hr................................................................................................................................................................0.0294 0.0284 0.0293 0.0291

CO mass emissions, tons/yr................................................................................................................................................................0.129 0.125 0.128 0.127

CO mass emissions, lb/ton-Glass................................................................................................................................................................0.004 0.004 0.004 0.004

NOX concentrations, ppm volume dry...................................................................................................................................................................631.3 628.5 634.9 631.6
NOX concentrations, ppm volume wet...................................................................................................................................................................532.5 531.5 545.9 536.6
NOX mass emissions, lb/hr as NO2.............................................................................................................................................................26.88 25.88 26.96 26.57
NOX mass emissions, tons/yr as NO2.............................................................................................................................................................117.7 113.4 118.1 116.4
NOX mass emissions, lb/ton-Glass as NO2.............................................................................................................................................................3.63 3.50 3.64 3.59

SO2 concentrations, ppm volume dry...................................................................................................................................................................406.1 373.8 380.0 386.6
SO2 concentrations, ppm volume wet...................................................................................................................................................................342.6 316.1 326.7 328.5
SO2 mass emissions, lb/hr............................................................................................................................................................24.07 21.43 22.47 22.66
SO2 mass emissions, tons/yr.............................................................................................................................................................105.4 93.9 98.4 99.2
SO2 mass emissions, lb/ton-Glass............................................................................................................................................................3.25 2.89 3.03 3.06

THC concentrations, ppm volume dry..................................................................................................................................................1.55 1.65 1.59 1.60
THC concentrations, ppm volume wet..................................................................................................................................................1.31 1.40 1.36 1.36
THC mass emissions, lb/hr................................................................................................................................................................0.063 0.065 0.065 0.064
THC mass emissions, tons/yr................................................................................................................................................................0.28 0.29 0.28 0.28
THC mass emissions, lb/ton-Glass................................................................................................................................................................0.009 0.009 0.009 0.009

 
Note(s): CO emissions being reported at 2% of 56.72 ppmv span gas.
Annual hours of operation assumed to be 8760.
*Run 4 moisture was used because run 3 failed a post test leak check.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A North

A (stack area), ft2..........................................................................................................................................................................................................10.752
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr………………………………………………………………. 8.42 8.42 8.42 8.42
Production Basis, Kg/hr………………………………………………………………. 7,639 7,639 7,639 7,639
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1205-1411 1507-1706 1801-1930 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 33 MB 33 MB 33 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................1.0058 1.0058 1.0058 1.0058
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.2132 0.2132 0.2132 0.2132
An (cross-sectional area of nozzle), ft2...........................................................................................................0.0002478 0.0002478 0.0002478 0.0002478
Pbar (barometric pressure), in Hg...........................................................................................................29.76 29.76 29.76 29.76

Vm (meter box volume), acf..........................................................................................................45.795 45.791 44.523 45.793

Vlc (impinger liquid ), gm.................................................................................................................52.8 54.7 42.5 53.7

Tm (meter temperature), °F.....................................................................................................................71.3 71.9 68.0 71.6

ΔH (meter pressure), in. H2O..............................................................................................................1.769 1.744 1.733 1.757

ΔP (velocity head), in. H2O............................................................................................................1.4151 1.4476 1.3795 1.4314

Pg (static pressure), in. H2O...........................................................................................................-0.94 -0.91 -0.91 -0.93

Ts (stack temperature), °F.....................................................................................................................413.3 420.9 404.7 417.1

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.340 17.180 17.440 17.260

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.709 2.761 2.579 2.735
   

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................43.18 40.05 37.41 41.62
ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................2.15 1.43 2.93 1.79

mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................45.33 41.48 40.34 43.40

mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................54.18 51.17 39.80 52.68

mn (total particulate matter catch - combined), mg...............................................................................................................................................................99.51 92.66 80.14 96.08

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00

mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................99.51 92.66 80.14 96.08
     

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................45.733 45.673 44.732 45.703

Vm(std) (standard sample volume), dscm.....................................................................................................................................................................1.295 1.293 1.267 1.294

Vw(std) (water vapor volume), scf................................................................................................................................................................................2.490 2.579 2.004 2.534

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0516 0.0535 0.0429 0.0525

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA #DIV/0!

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0516 0.0535 0.0429 0.0525

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.127 29.129 29.110 29.128

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.553 28.534 28.634 28.543

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.691 29.693 29.693 29.692

Vs (stack gas velocity), ft/sec...............................................................................................................................................................86.702 88.099 85.058 87.401
Q (stack flow rate), acf/min....................................................................................................................................................................55,934 56,835 54,873 56,384
Qsw (stack flow rate), wscf/min..................................................................................................................................................................33,559 33,809 33,252 33,684

Qsd (stack flow rate), dscf/min..................................................................................................................................................................31,827 32,002 31,826 31,914

Qsd (stack flow rate), dscm/hr..................................................................................................................................................................54,074 54,371 54,073 54,222
I (isokinetic ratio), %.................................................................................................................................................................103.9 103.2 101.6 103.5
     

CS (F½ grain loading), gr/dscf.......................................................................................................................................................0.0153 0.0140 0.0139 0.0146

E (F½ mass emissions), lb/hr...............................................................................................................................................................4.164 3.837 3.789 4.000

E (F½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.494 0.456 0.450 0.475
E (F½ mass emissions), gm/hr...............................................................................................................................................................1,889 1,740 1,719 1,814
E (F½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.247 0.228 0.225 0.238

CS (B½ grain loading), gr/dscf.......................................................................................................................................................0.0182 0.0173 0.0137 0.0177

M (B½ mass emissions), lb/hr...............................................................................................................................................................4.977 4.733 3.738 4.855
E (B½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.591 0.562 0.444 0.577
E (B½ mass emissions), gm/hr...............................................................................................................................................................2,258 2,147 1,695 2,202
E (B½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.296 0.281 0.222 0.288

CS (total grain loading), gr/dscf.......................................................................................................................................................0.0335 0.0312 0.0276 0.0324

CS (total grain loading), gm/dscm.......................................................................................................................................................0.0768 0.0716 0.0633 0.0742

M (total mass emissions), lb/hr...............................................................................................................................................................9.141 8.570 7.526 8.855
E (total mass emissions), lb/ton-Glass...............................................................................................................................................................1.086 1.018 0.894 1.052
E (total mass emissions), gm/hr...............................................................................................................................................................4,146 3,887 3,414 4,017
E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.543 0.509 0.447 0.526
1E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.514 0.480 0.418 0.497

 
NOTE: The post-test leak check for Run 3 was done at 11" while the highest vaccum during testing was 13.5". Run 3 was not used in the average results.
1 Equation 15a of the permit is used.
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Client...............................................................................................................................................................................................................................................................Owens IL
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1205-1411 1507-1706 1801-1930 --
   

Solvent……………………………………………………………………………………………..Acetone Water *Dichloromethane
Va (volume of blank), ml……………………………………………………………………………………………..128 162 150 --
ma (mass of residue in solvent), mg-PM residue………………………………………………………………………………………..0.86 1.05 0.00 --
mmax (mass of residue in solvent correction limit), mg-PM residue………………………………………………………………………………………..1.01 1.62 1.99 --
ρa (density of solvent) mg-solvent/ml-solvent………………………………………………………………………….791 1,000 1,325 --
Ca (solvent blank residue conc.) mg-PM residue/mg-solvent………………………………………………………………….0.000008 0.000006 0.000000 --
Cmax (solvent blank residue conc. limit)  mg-PM residue/mg-solvent………………………………………………………………………..0.000010 0.000010 0.000010 --
Ca (solvent blank residue conc. applicable) mg-PM residue/mg-solvent……………………………………………………..0.000008 0.000006 0.000000 --

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................43.18 40.05 37.41 40.21
Vaw (volume of acetone wash used) ml-Acetone…………………………………………………………………………………………………75 59 62 --

Wa (residue in acetone wash) mg-PM residue……………………………………………………………………………0.504 0.396 0.417 --

ma (F½ particulate matter catch - acetone rinse), mg...............................................................................................................................................................2.65 1.83 3.35 2.61

ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................2.15 1.43 2.93 2.17

mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................45.33 41.48 40.34 42.38

Vww (volume of DI H2O sample), ml-water…………………………………………………………………………………………………290 400 347 --

Vww (volume of DI H2O wash & impinger charge used), ml-water…………………………………………………………………………………………………247 357 314 --

Ww (residue in water wash) mg-PM residue……………………………………………………………………………1.600 2.311 2.034 --

mw (B½ particulate matter catch - water fraction), mg...............................................................................................................................................................43.34 52.20 39.34 44.96

mw (B½ particulate matter catch - water rinse corrected), mg...............................................................................................................................................................41.74 49.89 37.31 42.98

Vbaw (volume of acetone wash used), ml-acetone…………………………………………………………………………………………………116 102 101 --

Wba (residue in acetone wash) mg-PM residue……………………………………………………………………………0.779 0.685 0.679 --

mba (B½ particulate matter catch - acetone fraction), mg...............................................................................................................................................................13.09 1.97 3.07 6.04

mba (B½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................12.31 1.28 2.39 5.33

Vdw (volume of dichloromethane wash used), ml-MeCl2…………………………………………………………………………………………………150 150 150 --

Wd (residue in MeCl2 wash) mg-PM residue……………………………………………………………………………0.000 0.000 0.000 --

md (B½ particulate matter catch - MeCl2 fraction), mg...............................................................................................................................................................0.13 -0.34 0.10 -0.04

md (B½ particulate matter catch - MeCl2 rinse corrected), mg...............................................................................................................................................................0.13 0.00 0.10 0.08

mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................54.18 51.17 39.80 48.38

mn (total particulate matter catch - combined), mg...............................................................................................................................................................99.51 92.66 80.14 90.77

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00

mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................99.51 92.66 80.14 90.77
     

* There was no DCM blank.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A South
A (stack area), ft2..........................................................................................................................................................................................................10.679
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
Production Basis, Kg/hr……………………………………………………………….7,639 7,639 7,639 7,639
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1146-1351 1531-1700 1731-1900 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 30 MB 30 MB 30 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.2117 0.2117 0.2117 0.2117
Pbar (barometric pressure), in Hg...........................................................................................................29.76 29.76 29.76 29.76

Vm (meter box volume), acf..........................................................................................................44.142 42.802 47.023 44.656

Vlc (impinger liquid ), gm.................................................................................................................48.0 43.6 47.6 46.4

Tm (meter temperature), °F.....................................................................................................................69.2 72.2 68.8 70.1

ΔH (meter pressure), in. H2O..............................................................................................................1.856 1.739 2.105 1.900

ΔP (velocity head), in. H2O............................................................................................................1.3235 1.2106 1.5118 1.3486

Pg (static pressure), in. H2O...........................................................................................................-0.93 -1.20 -1.20 -1.11

Ts (stack temperature), °F.....................................................................................................................360.4 353.2 359.8 357.8

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.340 17.180 17.440 17.320

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.709 2.761 2.579 2.683
   

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................33.07 33.13 35.86 34.02
ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................2.44 1.77 2.82 2.35

mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................35.51 34.90 38.68 36.37

mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................64.83 36.84 63.68 55.12

mn (total particulate matter catch - combined), mg...............................................................................................................................................................100.35 71.74 102.37 91.49

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00

mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................100.35 71.74 102.37 91.49
     

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................43.412 41.847 46.311 43.857

Vm(std) (standard sample volume), dscm.....................................................................................................................................................................1.229 1.185 1.311 1.242

Vw(std) (water vapor volume), scf................................................................................................................................................................................2.263 2.056 2.244 2.188

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0495 0.0468 0.0462 0.0475

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0495 0.0468 0.0462 0.0475

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.127 29.129 29.110 29.122

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.576 28.608 28.597 28.593

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.692 29.672 29.672 29.678

Vs (stack gas velocity), ft/sec...............................................................................................................................................................81.235 77.334 86.791 81.787
Q (stack flow rate), acf/min....................................................................................................................................................................52,052 49,552 55,611 52,405
Qsw (stack flow rate), wscf/min..................................................................................................................................................................33,245 31,908 35,518 33,557

Qsd (stack flow rate), dscf/min..................................................................................................................................................................31,598 30,414 33,877 31,963

Qsd (stack flow rate), dscm/hr..................................................................................................................................................................53,685 51,674 57,557 54,305
I (isokinetic ratio), %.................................................................................................................................................................100.0 100.2 99.5 99.9
     

CS (F½ grain loading), gr/dscf.......................................................................................................................................................0.0126 0.0128 0.0129 0.0128

E (F½ mass emissions), lb/hr...............................................................................................................................................................3.412 3.348 3.735 3.499
E (F½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.405 0.398 0.444 0.416
E (F½ mass emissions), gm/hr...............................................................................................................................................................1,548 1,519 1,694 1,587
E (F½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.203 0.199 0.222 0.208

CS (B½ grain loading), gr/dscf.......................................................................................................................................................0.0230 0.0136 0.0212 0.0192

M (B½ mass emissions), lb/hr...............................................................................................................................................................6.229 3.534 6.149 5.304
E (B½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.740 0.420 0.730 0.630
E (B½ mass emissions), gm/hr...............................................................................................................................................................2,825 1,603 2,789 2,406
E (B½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.370 0.210 0.365 0.315

CS (total grain loading), gr/dscf.......................................................................................................................................................0.0356 0.0264 0.0340 0.0320

CS (total grain loading), gm/dscm.......................................................................................................................................................0.0816 0.0605 0.0781 0.0734

M (total mass emissions), lb/hr...............................................................................................................................................................9.641 6.883 9.884 8.803
E (total mass emissions), lb/ton-Glass...............................................................................................................................................................1.145 0.817 1.174 1.045
E (total mass emissions), gm/hr...............................................................................................................................................................4,373 3,122 4,483 3,993
E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.573 0.409 0.587 0.523
1E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.544 0.380 0.558 0.494

 
1 Equation 15a of the permit is used.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A South
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1146-1351 1531-1700 1731-1900 --
   

Solvent……………………………………………………………………………………………..Acetone Water *Dichloromethane
Va (volume of blank), ml……………………………………………………………………………………………..128 162 150 --
ma (mass of residue in solvent), mg-PM residue………………………………………………………………………………………..0.86 1.05 0.00 --
mmax (mass of residue in solvent correction limit), mg-PM residue………………………………………………………………………………………..1.01 1.62 1.99 --
ρa (density of solvent) mg-solvent/ml-solvent………………………………………………………………………….791 1,000 1,325 --
Ca (solvent blank residue conc.) mg-PM residue/mg-solvent………………………………………………………………….0.000008 0.000006 0.000000 --
Cmax (solvent blank residue conc. limit)  mg-PM residue/mg-solvent………………………………………………………………………..0.000010 0.000010 0.000010 --
Ca (solvent blank residue conc. applicable) mg-PM residue/mg-solvent……………………………………………………..0.000008 0.000006 0.000000 --

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................33.07 33.13 35.86 34.02
Vaw (volume of acetone wash used) ml-Acetone…………………………………………………………………………………………………102 68 59 --

Wa (residue in acetone wash) mg-PM residue……………………………………………………………………………0.685 0.457 0.396 --

ma (F½ particulate matter catch - acetone rinse), mg...............................................................................................................................................................3.13 2.23 3.22 2.86

ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................2.44 1.77 2.82 2.35

mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................35.51 34.90 38.68 36.37

Vww (volume of DI H2O sample), ml-water…………………………………………………………………………………………………335 362 354 --

Vww (volume of DI H2O wash & impinger charge used), ml-water…………………………………………………………………………………………………300 328 322 --

Ww (residue in water wash) mg-PM residue……………………………………………………………………………1.944 2.125 2.085 --

mw (B½ particulate matter catch - water fraction), mg...............................................................................................................................................................61.74 37.87 64.28 54.63

mw (B½ particulate matter catch - water rinse corrected), mg...............................................................................................................................................................59.80 35.74 62.19 52.58

Vbaw (volume of acetone wash used), ml-acetone…………………………………………………………………………………………………115 136 100 --

Wba (residue in acetone wash) mg-PM residue……………………………………………………………………………0.773 0.914 0.672 --

mba (B½ particulate matter catch - acetone fraction), mg...............................................................................................................................................................5.62 1.94 1.85 3.14

mba (B½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................4.85 1.03 1.18 2.35

Vdw (volume of dichloromethane wash used), ml-MeCl2…………………………………………………………………………………………………150 150 150 --

Wd (residue in MeCl2 wash) mg-PM residue……………………………………………………………………………0.000 0.000 0.000 --

md (B½ particulate matter catch - MeCl2 fraction), mg...............................................................................................................................................................0.19 0.07 0.31 0.19

md (B½ particulate matter catch - MeCl2 rinse corrected), mg...............................................................................................................................................................0.19 0.07 0.31 0.19

mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................64.83 36.84 63.68 55.12

mn (total particulate matter catch - combined), mg...............................................................................................................................................................100.35 71.74 102.37 91.49

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00

mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................100.35 71.74 102.37 91.49
     

* There was no DCM Blank
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace D
A (stack area), ft2..........................................................................................................................................................................................................4.587
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….7.40 7.40 7.40 7.40
Production Basis, Kg/hr……………………………………………………………….6,717 6,717 6,717 6,717
   
Test number.................................................................................................................................Run 1 Run 2 Run 4 Average
Date...................................................................................................................................................................May 15 2019 May 15 2019 May 15, 2019 --
Start / Stop time...................................................................................................................0932-1104 1144-1247 1526-1627 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 30 MB 30 MB 30 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.3256 0.3256 0.3260 0.3257
Pbar (barometric pressure), in Hg...........................................................................................................29.67 29.67 29.67 29.67
Vm (meter box volume), acf..........................................................................................................44.228 42.298 44.854 43.793
Vlc (impinger liquid ), gm.................................................................................................................170.5 160.5 152.3 161.1
Tm (meter temperature), °F.....................................................................................................................69.3 69.3 68.2 68.9
ΔH (meter pressure), in. H2O..............................................................................................................1.791 1.667 1.823 1.760
ΔP (velocity head), in. H2O............................................................................................................0.4509 0.4166 0.4610 0.4429
Pg (static pressure), in. H2O...........................................................................................................0.08 0.08 0.08 0.08
Ts (stack temperature), °F.....................................................................................................................711.6 701.7 711.4 708.2
%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................6.703 7.062 6.849 6.871
%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................9.885 9.730 9.795 9.803

   

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................233.39 224.35 223.29 227.01
ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................36.83 78.56 47.33 54.24
mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................270.22 302.91 270.62 281.25
mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................79.30 69.68 41.16 63.38
mn (total particulate matter catch - combined), mg...............................................................................................................................................................349.52 372.58 311.78 344.63

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00
mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................349.52 372.58 311.78 344.63
     
Vm(std) (standard sample volume), dscf.......................................................................................................................................................................43.348 41.448 44.060 42.952
Vm(std) (standard sample volume), dscm.....................................................................................................................................................................1.227 1.174 1.248 1.216
Vw(std) (water vapor volume), scf................................................................................................................................................................................8.039 7.568 7.181 7.596
Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.1564 0.1544 0.1401 0.1503
Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA
Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.1564 0.1544 0.1401 0.1503
Md (stack gas molecular weight), dry.................................................................................................................................................................................29.850 29.839 29.841 29.843
Ms (stack gas molecular weight), wet.................................................................................................................................................................................27.996 28.011 28.182 28.063
Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.676 29.676 29.676 29.676
Vs (stack gas velocity), ft/sec...............................................................................................................................................................57.265 54.793 57.707 56.588
Q (stack flow rate), acf/min....................................................................................................................................................................15,760 15,080 15,882 15,574
Qsw (stack flow rate), wscf/min..................................................................................................................................................................7,045 6,798 7,100 6,981
Qsd (stack flow rate), dscf/min..................................................................................................................................................................5,943 5,749 6,105 5,932
Qsd (stack flow rate), dscm/hr..................................................................................................................................................................10,097 9,767 10,373 10,079
I (isokinetic ratio), %.................................................................................................................................................................96.4 95.3 95.2 95.6
     
CS (F½ grain loading), gr/dscf.......................................................................................................................................................0.0960 0.1125 0.0946 0.1010
E (F½ mass emissions), lb/hr...............................................................................................................................................................4.890 5.546 4.950 5.128
E (F½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.660 0.749 0.669 0.693
E (F½ mass emissions), gm/hr...............................................................................................................................................................2,218 2,515 2,245 2,326
E (F½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.330 0.374 0.334 0.346

CS (B½ grain loading), gr/dscf.......................................................................................................................................................0.0282 0.0259 0.0144 0.0228
M (B½ mass emissions), lb/hr...............................................................................................................................................................1.435 1.276 0.753 1.155
E (B½ mass emissions), lb/ton-Glass...............................................................................................................................................................0.194 0.172 0.102 0.156
E (B½ mass emissions), gm/hr...............................................................................................................................................................651 579 341 524
E (B½ mass emissions),gm/Kg-Glass..............................................................................................................................................................0.097 0.086 0.051 0.078

CS (total grain loading), gr/dscf.......................................................................................................................................................0.1242 0.1384 0.1090 0.1239
CS (total grain loading), gm/dscm.......................................................................................................................................................0.2847 0.3174 0.2499 0.2840
M (total mass emissions), lb/hr...............................................................................................................................................................6.325 6.821 5.703 6.283
E (total mass emissions), lb/ton-Glass...............................................................................................................................................................0.854 0.921 0.770 0.849
E (total mass emissions), gm/hr...............................................................................................................................................................2,869 3,094 2,587 2,850
E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.427 0.461 0.385 0.424
1E (total mass emissions),gm/Kg-Glass..............................................................................................................................................................0.394 0.428 0.352 0.391

 
NOTES: Run 3 failed the post test leak check.
1 Equation 15a of the permit is used.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace D
   
Test number.................................................................................................................................Run 1 Run 2 Run 4 Average
Date...................................................................................................................................................................May 15 2019 May 15 2019 May 15, 2019 --
Start / Stop time...................................................................................................................0932-1104 1144-1247 1526-1627 --
   

Solvent……………………………………………………………………………………………..Acetone Water *Dichloromethane
Va (volume of blank), ml……………………………………………………………………………………………..128 162 150 --
ma (mass of residue in solvent), mg-PM residue………………………………………………………………………………………..0.86 1.05 0.00 --
mmax (mass of residue in solvent correction limit), mg-PM residue………………………………………………………………………………………..1.01 1.62 1.99 --
ρa (density of solvent) mg-solvent/ml-solvent………………………………………………………………………….791 1,000 1,325 --
Ca (solvent blank residue conc.) mg-PM residue/mg-solvent………………………………………………………………….0.000008 0.000006 0.000000 --
Cmax (solvent blank residue conc. limit)  mg-PM residue/mg-solvent………………………………………………………………………..0.000010 0.000010 0.000010 --
Ca (solvent blank residue conc. applicable) mg-PM residue/mg-solvent……………………………………………………..0.000008 0.000006 0.000000 --

mf (F½ particulate matter catch - filter), mg...............................................................................................................................................................233.39 224.35 223.29 227.01
Vaw (volume of acetone wash used) ml-Acetone…………………………………………………………………………………………………94 96 124 --

Wa (residue in acetone wash) mg-PM residue……………………………………………………………………………0.632 0.645 0.833 --

ma (F½ particulate matter catch - acetone rinse), mg...............................................................................................................................................................37.46 79.20 48.16 54.94

ma (F½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................36.83 78.56 47.33 54.24

mnf (F½ particulate matter catch - combined), mg...............................................................................................................................................................270.22 302.91 270.62 281.25

Vww (volume of DI H2O sample), ml-water…………………………………………………………………………………………………365 385 390 --

Vww (volume of DI H2O wash & impinger charge used), ml-water…………………………………………………………………………………………………218 237 250 --

Ww (residue in water wash) mg-PM residue……………………………………………………………………………1.413 1.535 1.621 --

mw (B½ particulate matter catch - water fraction), mg...............................................................................................................................................................74.34 66.58 40.53 60.48

mw (B½ particulate matter catch - water rinse corrected), mg...............................................................................................................................................................72.93 65.04 38.91 58.96

Vbaw (volume of acetone wash used), ml-acetone…………………………………………………………………………………………………156 95 101 --

Wba (residue in acetone wash) mg-PM residue……………………………………………………………………………1.048 0.638 0.679 --

mba (B½ particulate matter catch - acetone fraction), mg...............................................................................................................................................................7.15 4.99 2.90 5.01

mba (B½ particulate matter catch - acetone rinse corrected), mg...............................................................................................................................................................6.10 4.35 2.22 4.23

Vdw (volume of dichloromethane wash used), ml-MeCl2…………………………………………………………………………………………………150 150 150 --

Wd (residue in MeCl2 wash) mg-PM residue……………………………………………………………………………0.000 0.000 0.000 --

md (B½ particulate matter catch - MeCl2 fraction), mg...............................................................................................................................................................0.27 0.28 0.03 0.19

md (B½ particulate matter catch - MeCl2 rinse corrected), mg...............................................................................................................................................................0.27 0.28 0.03 0.19

mnb (B½ particulate matter catch - combined), mg...............................................................................................................................................................79.30 69.68 41.16 63.38

mn (total particulate matter catch - combined), mg...............................................................................................................................................................349.52 372.58 311.78 344.63

mn (particulate matter catch - ISDL), mg...............................................................................................................................................................7.00 7.00 7.00 7.00

mn (particulate matter catch - REPORTING), mg...............................................................................................................................................................349.52 372.58 311.78 344.63
     

* There was no DCM blank.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A North
A (stack area), ft2..........................................................................................................................................................................................................10.752
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
   
Test number.................................................................................................................................1 2 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1205-1411 1503-1706 1801-1930 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 4 MB 4 MB 4 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9875 0.9875 0.9875 0.9875
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.1778 0.1778 0.1778 0.1778
Pbar (barometric pressure), in Hg...........................................................................................................29.76 29.76 29.76 29.76

Vm (meter box volume), acf..........................................................................................................34.102 32.648 33.228 33.326

Vlc (impinger liquid ), gm.................................................................................................................35.6 38.7 39.2 37.8

Tm (meter temperature), °F.....................................................................................................................73.0 69.9 65.1 69.3

ΔH (meter pressure), in. H2O..............................................................................................................0.994 0.956 0.972 0.974

ΔP (velocity head), in. H2O............................................................................................................1.6322 1.5548 1.5984 1.5951

Pg (static pressure), in. H2O...........................................................................................................-0.93 -0.91 -0.91 -0.92

Ts (stack temperature), °F.....................................................................................................................394.2 382.0 401.9 392.7

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.340 17.180 17.440 17.320

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.709 2.761 2.579 2.683

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................33.260 32.030 32.897 32.729

Vm(std) (standard sample volume), dscm.......................................................................................................................................................................0.942 0.907 0.932 0.927

Vw(std) (water vapor volume), scf................................................................................................................................................................................1.679 1.825 1.848 1.784

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0480 0.0539 0.0532 0.0517

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0480 0.0539 0.0532 0.0517

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.127 29.129 29.110 29.122

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.592 28.529 28.519 28.547

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.692 29.693 29.693 29.693

Vs (stack gas velocity), ft/sec...............................................................................................................................................................92.025 89.276 91.594 90.965
Q (stack flow rate), acf/min....................................................................................................................................................................59,368 57,594 59,089 58,684
Qsw (stack flow rate), wscf/min..................................................................................................................................................................36,418 35,840 35,925 36,061

Qsd (stack flow rate), dscf/min..................................................................................................................................................................34,668 33,909 34,014 34,197
I (isokinetic ratio), %.................................................................................................................................................................99.7 98.1 100.5 99.4
     

Formaldehyde, ug...............................................................................................................................................................16.20 15.90 15.20 15.77

Formaldehyde, mg...............................................................................................................................................................0.0162 0.0159 0.0152 0.0158

Formaldehyde, mg/m3.......................................................................................................................................................0.0172 0.0175 0.0163 0.0170

Formaldehyde, ppmv.......................................................................................................................................................0.0138 0.0140 0.0131 0.0136

Formaldehyde), lb/hr...............................................................................................................................................................0.0022 0.0022 0.0021 0.0022

Formaldehyde), lb/ton-Glass..............................................................................................................................................................0.00027 0.00026 0.00025 0.00026
 

NOTE: All Formaldehyde results are reported at the detection limit and are Italic .
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace A South
A (stack area), ft2..........................................................................................................................................................................................................10.679
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 20, 2019 May 20, 2019 May 20, 2019 --
Start / Stop time...................................................................................................................1146-1351 1531-1701 1730-1900 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 29 MB 29 MB 29 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9927 0.9927 0.9927 0.9927
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.1783 0.1783 0.1783 0.1783
Pbar (barometric pressure), in Hg...........................................................................................................29.76 29.76 29.76 29.76

Vm (meter box volume), acf..........................................................................................................32.835 30.333 30.420 31.584

Vlc (impinger liquid ), gm.................................................................................................................36.7 44.8 34.0 40.7

Tm (meter temperature), °F.....................................................................................................................69.7 70.1 67.2 69.9

ΔH (meter pressure), in. H2O..............................................................................................................1.039 0.826 0.833 0.932

ΔP (velocity head), in. H2O............................................................................................................1.5730 1.2538 1.2828 1.4134

Pg (static pressure), in. H2O...........................................................................................................-1.20 -1.20 -1.70 -1.20

Ts (stack temperature), °F.....................................................................................................................352.9 359.2 351.5 356.0

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.340 17.180 17.440 17.260

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.709 2.761 2.579 2.735

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................32.402 29.894 30.146 31.148

Vm(std) (standard sample volume), dscm.......................................................................................................................................................................0.918 0.846 0.854 0.882

Vw(std) (water vapor volume), scf................................................................................................................................................................................1.730 2.112 1.603 1.921

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0507 0.0660 0.0505 0.0583

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0507 0.0660 0.0505 0.0583

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.127 29.129 29.110 29.128

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.563 28.394 28.549 28.479

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.672 29.672 29.635 29.672

Vs (stack gas velocity), ft/sec...............................................................................................................................................................88.209 79.287 79.657 83.748
Q (stack flow rate), acf/min....................................................................................................................................................................56,520 50,803 51,041 53,662
Qsw (stack flow rate), wscf/min..................................................................................................................................................................36,406 32,474 32,893 34,440

Qsd (stack flow rate), dscf/min..................................................................................................................................................................34,560 30,331 31,232 32,446
I (isokinetic ratio), %.................................................................................................................................................................96.2 101.2 99.1 98.7
     

Formaldehyde, ug...............................................................................................................................................................15.30 12.80 15.30 14.05

Formaldehyde, mg...............................................................................................................................................................0.0153 0.0128 0.0153 0.0141

Formaldehyde, mg/m3.......................................................................................................................................................0.0167 0.0151 0.0179 0.0159

Formaldehyde, ppmv.......................................................................................................................................................0.0134 0.0121 0.0144 0.0127

Formaldehyde), lb/hr...............................................................................................................................................................0.0022 0.0017 0.0021 0.0019

Formaldehyde), lb/ton-Glass..............................................................................................................................................................0.00026 0.00020 0.00025 0.00023
 

NOTE: All Formaldehyde results are reported at the detection limit and are Italic .
The post-test leak check for Run 3 was done at 12" while the highest vaccum during testing was 15". Run 3 was not used in the average results.
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Client...............................................................................................................................................................................................................................................................Owens IL
Unit / Location.............................................................................................................................................................................................................................................................Furnace D
A (stack area), ft2..........................................................................................................................................................................................................4.587
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….7.40 7.40 7.40 7.40
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 15, 2019 May 15, 2019 May 15, 2019 --
Start / Stop time...................................................................................................................0932-1104 1144-1247 1345-1447 --
   
Meter box number............................................................................................................................................................................................................................................................................MB 29 MB 29 MB 29 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9927 0.9927 0.9927 0.9927
Θ (sample time), min...................................................................................................................................................................60 60 60 60
Nozzle diameter, in...................................................................................................................................................................0.3005 0.3005 0.3005 0.3005
Pbar (barometric pressure), in Hg...........................................................................................................29.67 29.67 29.67 29.67

Vm (meter box volume), acf..........................................................................................................40.073 38.180 38.248 38.834

Vlc (impinger liquid ), gm.................................................................................................................151.7 145.5 143.5 146.9

Tm (meter temperature), °F.....................................................................................................................78.9 78.5 74.8 77.4

ΔH (meter pressure), in. H2O..............................................................................................................1.461 1.263 1.283 1.336

ΔP (velocity head), in. H2O............................................................................................................0.4920 0.4308 0.4352 0.4526

Pg (static pressure), in. H2O...........................................................................................................0.08 0.08 0.08 0.08

Ts (stack temperature), °F.....................................................................................................................713.5 705.8 708.9 709.4

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................6.703 7.062 6.871 6.879

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................9.885 9.730 9.810 9.808

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................38.792 36.970 37.292 37.684

Vm(std) (standard sample volume), dscm.......................................................................................................................................................................1.099 1.047 1.056 1.067

Vw(std) (water vapor volume), scf................................................................................................................................................................................7.153 6.860 6.766 6.926

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.1557 0.1565 0.1536 0.1553

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.1557 0.1565 0.1536 0.1553

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.850 29.839 29.844 29.844

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.005 27.986 28.025 28.006

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.676 29.676 29.676 29.676

Vs (stack gas velocity), ft/sec...............................................................................................................................................................59.852 55.841 56.164 57.286
Q (stack flow rate), acf/min....................................................................................................................................................................16,472 15,368 15,457 15,766
Qsw (stack flow rate), wscf/min..................................................................................................................................................................7,351 6,903 6,925 7,060

Qsd (stack flow rate), dscf/min..................................................................................................................................................................6,207 5,823 5,862 5,964
I (isokinetic ratio), %.................................................................................................................................................................97.0 98.6 98.8 98.1
     

Formaldehyde, ug...............................................................................................................................................................15.20 16.60 14.60 15.47

Formaldehyde, mg...............................................................................................................................................................0.0152 0.0166 0.0146 0.0155

Formaldehyde, mg/m3.......................................................................................................................................................0.0138 0.0159 0.0138 0.0145

Formaldehyde, ppmv.......................................................................................................................................................0.0111 0.0127 0.0111 0.0116

Formaldehyde), lb/hr...............................................................................................................................................................0.00032 0.00035 0.00030 0.00032

Formaldehyde), lb/ton-Glass..............................................................................................................................................................0.000043 0.000047 0.000041 0.000044
 

NOTE: All Formaldehyde results are reported at the detection limit and are Italic .
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --
Glass Production, tons/hr………………………………………………………………………….8.42 8.42 8.42 8.42
Glass Production, kg/hr……………………………………………………………7,639 7,639 7,639 7,639

O2, % volume dry............................................................................................................................………………………………………17.52 16.80 16.96 17.09
CO2, % volume dry............................................................................................................................………………………………………2.65 2.80 2.73 2.73
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................399.8 401.9 411.7 404.5
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.0540 0.0550 0.0587 0.0559
Stack Flow Rate, dscfm..................................................................................................................................................................36,547 36,246 35,107 35,967
Standard Sample Volume, dscf.......................................................................................................................................................................164.168 163.029 158.461 161.886

Antimony (Sb)
µg/dscm........................................................................................................................………………………………5.82E+00 4.91E+00 5.03E+00 5.25E+00
lb/hr........................................................................................................................………………………………7.96E-04 6.66E-04 6.60E-04 7.07E-04
gm/kg……………………………………………………………………….4.73E-05 3.95E-05 3.92E-05 4.20E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….9.45E-05 7.91E-05 7.84E-05 8.40E-05

Arsenic (As)
µg/dscm........................................................................................................................………………………………1.19E+02 1.07E+02 1.07E+02 1.11E+02
lb/hr........................................................................................................................………………………………1.62E-02 1.45E-02 1.41E-02 1.49E-02
gm/kg……………………………………………………………………….9.62E-04 8.61E-04 8.37E-04 8.87E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….1.93E-03 1.72E-03 1.68E-03 1.78E-03

Beryllium (Be)
µg/dscm........................................................................................................................………………………………1.56E-02 1.57E-02 1.61E-02 1.58E-02
lb/hr........................................................................................................................………………………………2.13E-06 2.13E-06 2.12E-06 2.12E-06
gm/kg……………………………………………………………………….1.26E-07 1.26E-07 1.26E-07 1.26E-07
lbs/ton ………………………………………………………………………………………………………………………………………………….2.53E-07 2.52E-07 2.52E-07 2.52E-07

Cadmium (Cd)
µg/dscm........................................................................................................................………………………………5.02E+00 3.30E+00 3.33E+00 3.88E+00
lb/hr........................................................................................................................………………………………6.87E-04 4.48E-04 4.38E-04 5.24E-04
gm/kg……………………………………………………………………….4.08E-05 2.66E-05 2.60E-05 3.11E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….8.15E-05 5.32E-05 5.20E-05 6.22E-05

Cobalt (Co)
µg/dscm........................................................................................................................………………………………4.32E-02 3.91E-02 4.08E-02 4.10E-02
lb/hr........................................................................................................................………………………………5.91E-06 5.30E-06 5.36E-06 5.52E-06
gm/kg……………………………………………………………………….3.51E-07 3.15E-07 3.18E-07 3.28E-07
lbs/ton ………………………………………………………………………………………………………………………………………………….7.02E-07 6.29E-07 6.36E-07 6.56E-07

Copper (Cu)
µg/dscm........................................................................................................................………………………………5.88E+00 5.32E+00 5.12E+00 5.44E+00
lb/hr........................................................................................................................………………………………8.05E-04 7.21E-04 6.72E-04 7.33E-04
gm/kg……………………………………………………………………….4.78E-05 4.28E-05 3.99E-05 4.35E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….9.56E-05 8.57E-05 7.98E-05 8.70E-05

METALS EMISSIONS SUMMARY

EPA METHOD 29 

Owens Illinios
Furnace A North
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --
Glass Production, tons/hr………………………………………………………………………….8.42 8.42 8.42 8.42
Glass Production, kg/hr……………………………………………………………7,639 7,639 7,639 7,639

O2, % volume dry............................................................................................................................………………………………………17.52 16.80 16.96 17.09
CO2, % volume dry............................................................................................................................………………………………………2.65 2.80 2.73 2.73
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................399.8 401.9 411.7 404.5
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.0540 0.0550 0.0587 0.0559
Stack Flow Rate, dscfm..................................................................................................................................................................36,547 36,246 35,107 35,967
Standard Sample Volume, dscf.......................................................................................................................................................................164.168 163.029 158.461 161.886

METALS EMISSIONS SUMMARY

EPA METHOD 29 

Owens Illinios
Furnace A North

Lead (Pb)
µg/dscm........................................................................................................................………………………………3.23E+02 2.84E+02 2.50E+02 2.86E+02
lb/hr........................................................................................................................………………………………4.42E-02 3.85E-02 3.28E-02 3.85E-02
gm/kg……………………………………………………………………….2.62E-03 2.29E-03 1.95E-03 2.29E-03
lbs/ton ………………………………………………………………………………………………………………………………………………….5.25E-03 4.57E-03 3.90E-03 4.57E-03

Manganese (Mn)
µg/dscm........................................................................................................................………………………………5.34E-01 4.55E-01 6.21E+00 2.40E+00
lb/hr........................................................................................................................………………………………7.31E-05 6.17E-05 8.15E-04 3.17E-04
gm/kg……………………………………………………………………….4.34E-06 3.66E-06 4.84E-05 1.88E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….8.68E-06 7.32E-06 9.68E-05 3.76E-05

Mercury (Hg)
µg/dscm........................................................................................................................………………………………7.29E-01 3.98E-01 4.81E-01 5.36E-01
lb/hr........................................................................................................................………………………………9.97E-05 5.40E-05 6.32E-05 7.23E-05
gm/kg……………………………………………………………………….5.92E-06 3.21E-06 3.75E-06 4.29E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….1.18E-05 6.41E-06 7.51E-06 8.59E-06

Nickel (Ni)
µg/dscm........................................................................................................................………………………………4.90E-01 3.86E-01 5.49E-01 4.75E-01
lb/hr........................................................................................................................………………………………6.71E-05 5.23E-05 7.22E-05 6.38E-05
gm/kg……………………………………………………………………….3.98E-06 3.11E-06 4.29E-06 3.79E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….7.96E-06 6.21E-06 8.57E-06 7.58E-06

Selenium (Se)
µg/dscm........................................................................................................................………………………………2.38E+01 2.89E+01 2.07E+01 2.45E+01
lb/hr........................................................................................................................………………………………3.26E-03 3.92E-03 2.73E-03 3.30E-03
gm/kg……………………………………………………………………….1.94E-04 2.33E-04 1.62E-04 1.96E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….3.87E-04 4.65E-04 3.24E-04 3.92E-04
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................1.25 ND 0 26.5 22.1 22 23.53
Arsenic (As), µg..............................................................................................................................1.75 ND 0 500 446 444 463.33
Beryllium (Be), µg..............................................................................................................................0.05 ND 0 ND 0 ND 0 ND 0 ND 0.00
Cadmium (Cd), µg..............................................................................................................................0.1 ND 0 22.7 15.2 14.9 17.60
Cobalt (Co), µg...............................................................................................................................0.125 ND 0 ND 0 ND 0 ND 0 ND 0.00
Copper (Cu), µg..............................................................................................................................1.25 ND 0 26.8 24 22.4 24.40
Lead (Pb), µg...............................................................................................................................1.25 ND 0 1500 1310 1120 1310.00
Manganese (Mn), µg..............................................................................................................................0.075 0.816 2.6 2.14 28 10.91
Mercury (Hg) R1 R2 R3

Front Half, µg..............................................................................................................................0.0219 ND 0 0.0312 ND 0 ND 0 DLL 0.010 0.0312 0.0219 0.0219
BH-Impingers (HNO3/H2O2), µg...............................................................................................................................0.0270 0.0192 1.39 0.66 0.741 0.930 1.3900 0.6600 0.7410
BH-Impinger (Empty), µg..............................................................................................................................0.0223 ND 0 0.0288 0.0101 0.0124 0.01710 0.0288 0.0223 0.0223
BH-Impingers (H2SO4/KMnO4), µg...............................................................................................................................0.0291 ND 0 1.85 1.13 1.36 1.45 1.8500 1.1300 1.3600
BH-HCl Rinse, µg.............................................................................................................................0.0214 ND 0 0.107 0.0224 0.0338 0.054 0.1070 0.0224 0.0338
Total Mercury (Hg), µg.............................................................................................................................0.1217 0.0192 3.407 DDL 1.8225 DDL 2.1472 DDL 2.459 3.4070 1.8566 2.1790

Nickel (Ni), µg...............................................................................................................................0.75 3.16 4.55 3.22 4.76 4.18
Selenium (Se), µg...............................................................................................................................3.75 ND 0 9.86 10.4 10.7 10.32

 

Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................0.555 ND 0.00 ND 0 ND 0 ND 0 ND 0.00
Arsenic (As), µg..............................................................................................................................0.777 ND 0.00 51.3 48.2 37.8 45.77
Beryllium (Be), µg..............................................................................................................................0.022 ND 0.00 ND 0 ND 0 ND 0 ND 0.00
Cadmium (Cd), µg..............................................................................................................................0.045 ND 0.00 0.636 ND 0 ND 0 DDL 0.21
Cobalt (Co), µg...............................................................................................................................0.055 ND 0.00 0.076 ND 0 0.058 DDL 0.04
Copper (Cu), µg..............................................................................................................................0.555 ND 0.00 ND 0 ND 0 ND 0 ND 0.00
Lead (Pb), µg...............................................................................................................................0.555 ND 0.00 2.67 ND 0 ND 0 DDL 0.89
Manganese (Mn), µg..............................................................................................................................0.033 ND 0.00 0.699 0.775 0.667 0.71
Nickel (Ni), µg...............................................................................................................................0.333 ND 0.00 0.889 1.03 0.865 0.93
Selenium (Se), µg...............................................................................................................................1.667 ND 0.00 101 123 82.4 102.13

 

           ND - The result was measured below the RL and could not be approximated by the lab.
           DLL - The result was detected in some fractions that contribute to this calculation, but not all.
           ADL - The result was above the detection limit. (Unmarked data)
Back half MDL above are the average MDL for each run.

--
(MDL) --0900-1730

Furnace A North

(MDL) --

May 22, 2019Detection Limit
--

LAB DATA SUMMARY

Method Field Blank Run 1 Run 3 Average

EPA METHOD 29 - FRONT HALF SAMPLE RESULTS

Run 2

Owens Illinois

0900-1630 0900-1730 0800-1530 --

Owens Illinois

May 23, 2019 --
Run 3 Average

Furnace A North

LAB DATA SUMMARY

EPA METHOD 29 - BACK HALF SAMPLE RESULTS

-- May 23, 2019

EXCEPT MERCURY (SEE FRONT HALF )

0800-1530
May 21, 2019

0900-1630

Detection Limit -- May 21, 2019 May 22, 2019
Method Field Blank Run 1 Run 2

MERCURY
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Antimony (Sb), µg.............................................................................................................................26.5 22.1 22 23.533333

     Antimony (Sb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Antimony (Sb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Antimony (Sb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Antimony (Sb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Antimony (Sb), II.b 5% of Mfh, ug...............................................................................................................................1.33 1.11 1.10 1.18
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Antimony (Sb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mfh - Mfhb, ug...............................................................................................................................26.50 22.10 22.00 23.53
     Antimony (Sb), Mfh, blank corrected final, ug...............................................................................................................................26.5 22.1 22 23.533333

Arsenic (As), µg..............................................................................................................................500 446 444 463.33333

     Arsenic (As), Mmdl, ug...............................................................................................................................1.75 1.75 1.75
     Arsenic (As), Mfhb exceeds A, ug...............................................................................................................................No No No
     Arsenic (As), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Arsenic (As), II.a Mfhb, ug...............................................................................................................................0 0 0
     Arsenic (As), II.b 5% of Mfh, ug...............................................................................................................................25.00 22.30 22.20 23.17
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Arsenic (As), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mfh - Mfhb, ug...............................................................................................................................500.00 446.00 444.00 463.33
     Arsenic (As), Mfh, blank corrected final, ug...............................................................................................................................500 446 444 463.33333

Beryllium (Be), µg..............................................................................................................................0 0 0 0

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.05 0.05 0.05
     Beryllium (Be), Mfhb exceeds A, ug...............................................................................................................................No No No
     Beryllium (Be), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Beryllium (Be), II.a Mfhb, ug...............................................................................................................................0 0 0
     Beryllium (Be), II.b 5% of Mfh, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Beryllium (Be), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mfh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Beryllium (Be), Mfh, blank corrected final, ug...............................................................................................................................0.05 0.05 0.05 0.05

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0900-1630 0900-1730 0800-1530

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A North
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0900-1630 0900-1730 0800-1530

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A North

Lead (Pb), µg...............................................................................................................................1500 1310 1120 1310

     Lead (Pb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Lead (Pb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Lead (Pb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Lead (Pb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Lead (Pb), II.b 5% of Mfh, ug...............................................................................................................................75.00 65.50 56.00 65.50
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Lead (Pb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mfh - Mfhb, ug...............................................................................................................................1500.00 1310.00 1120.00 1310.00
     Lead (Pb), Mfh, blank corrected final, ug...............................................................................................................................1500 1310 1120 1310

Manganese (Mn), µg..............................................................................................................................2.6 2.14 28 10.91

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.075 0.075 0.075

     Manganese (Mn), Mfhb exceeds A, ug...............................................................................................................................No No No
     Manganese (Mn), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Manganese (Mn), II.a Mfhb, ug...............................................................................................................................0.8 0.8 0.8
     Manganese (Mn), II.b 5% of Mfh, ug...............................................................................................................................0.13 0.107 1.4 0.55
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.13 0.11 0.82
     Manganese (Mn), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Manganese (Mn), Mfhb - final, ug...............................................................................................................................0.82 0.82 0.82
     Manganese (Mn), Mfh - Mfhb, ug...............................................................................................................................1.78 1.32 27.18 10.10
     Manganese (Mn), Mfh, blank corrected final, ug...............................................................................................................................1.78 1.32 27.18 10.10

Mercury (Hg), front half, µg..............................................................................................................................0.0312 0.0219 0.0219 0.025

Mercury (Hg), back half, µg..............................................................................................................................3.3758 1.8225 2.1472 2.4485

     Mercury (Hg) - FH, Mmdl, ug...............................................................................................................................0.0219 0.0219 0.0219
     Mercury (Hg) - BH, Mmdl, ug...............................................................................................................................0.09982917 0.0998292 0.0998292
     Mercury (Hg), (Hgfhb + Hgbhb) exceeds 0.6 ug...............................................................................................................................No No No
     Mercury (Hg), I. 0.60, ug...............................................................................................................................0.6 0.6 0.6
     Mercury (Hg), II.a.1 Hgfhb, ug...............................................................................................................................0 0 0
     Mercury (Hg), II.a.2 Hgbhb, ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), II.a (Hgfhb + Hgbhb), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), II.b 5% of (Hgfh+Hgbh), ug...............................................................................................................................0.17 0.09 0.11 0.12
     Mercury (Hg), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), Greater of I or II, ug...............................................................................................................................0.60 0.60 0.60
     Mercury (Hg), (Hgfhb + Hgbhb) - final, ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), (Hgfh - Hgfhb) + (Hgbh - Hgbhb), ug...............................................................................................................................3.39 1.83 2.15 2.45
     Mercury (Hg), total, blank corrected final, ug...............................................................................................................................3.388 1.825 2.150 2.454
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--0900-1730 0800-1530

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A North

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0900-1630

Lead (Pb), µg...............................................................................................................................1500 1310 1120 1310

     Lead (Pb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Lead (Pb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Lead (Pb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Lead (Pb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Lead (Pb), II.b 5% of Mfh, ug...............................................................................................................................75.00 65.50 56.00 65.50
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Lead (Pb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mfh - Mfhb, ug...............................................................................................................................1500.00 1310.00 1120.00 1310.00
     Lead (Pb), Mfh, blank corrected final, ug...............................................................................................................................1500 1310 1120 1310

Manganese (Mn), µg..............................................................................................................................2.6 2.14 28 10.91

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.075 0.075 0.075

     Manganese (Mn), Mfhb exceeds A, ug...............................................................................................................................No No No
     Manganese (Mn), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Manganese (Mn), II.a Mfhb, ug...............................................................................................................................0.8 0.8 0.8
     Manganese (Mn), II.b 5% of Mfh, ug...............................................................................................................................0.13 0.107 1.4 0.55
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.13 0.11 0.82
     Manganese (Mn), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Manganese (Mn), Mfhb - final, ug...............................................................................................................................0.82 0.82 0.82
     Manganese (Mn), Mfh - Mfhb, ug...............................................................................................................................1.78 1.32 27.18 10.10
     Manganese (Mn), Mfh, blank corrected final, ug...............................................................................................................................1.78 1.32 27.18 10.10

Mercury (Hg), front half, µg..............................................................................................................................0.0312 0.0219 0.0219 0.025

Mercury (Hg), back half, µg..............................................................................................................................3.3758 1.8347167 2.1571167 2.4558778

     Mercury (Hg) - FH, Mmdl, ug...............................................................................................................................0.0219 0.0219 0.0219
     Mercury (Hg) - BH, Mmdl, ug...............................................................................................................................0.09982917 0.0998292 0.0998292
     Mercury (Hg), (Hgfhb + Hgbhb) exceeds 0.6 ug...............................................................................................................................No No No
     Mercury (Hg), I. 0.60, ug...............................................................................................................................0.6 0.6 0.6
     Mercury (Hg), II.a.1 Hgfhb, ug...............................................................................................................................0 0 0
     Mercury (Hg), II.a.2 Hgbhb, ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), II.a (Hgfhb + Hgbhb), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), II.b 5% of (Hgfh+Hgbh), ug...............................................................................................................................0.17 0.09 0.11 0.12
     Mercury (Hg), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), Greater of I or II, ug...............................................................................................................................0.60 0.60 0.60
     Mercury (Hg), (Hgfhb + Hgbhb) - final, ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), (Hgfh - Hgfhb) + (Hgbh - Hgbhb), ug...............................................................................................................................3.39 1.84 2.16 2.46
     Mercury (Hg), total, blank corrected final, ug...............................................................................................................................3.388 1.837 2.160 2.462
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0900-1630 0900-1730 0800-1530

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A North

Nickel (Ni), µg...............................................................................................................................4.55 3.22 4.76 4.1766667

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.75 0.75 0.75
     Nickel (Ni), Mfhb exceeds A, ug...............................................................................................................................No No No
     Nickel (Ni), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Nickel (Ni), II.a Mfhb, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), II.b 5% of Mfh, ug...............................................................................................................................0.23 0.16 0.24 0.21
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.23 0.16 0.24
     Nickel (Ni), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Nickel (Ni), Mfhb - final, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), Mfh - Mfhb, ug...............................................................................................................................1.39 0.06 1.60 1.02
     Nickel (Ni), Mfh, blank corrected final, ug...............................................................................................................................1.39 0.75 1.6 1.2466667

Selenium (Se), µg...............................................................................................................................9.86 10.4 10.7 10.32

     Selenium (Se), Mmdl, ug...............................................................................................................................3.75 3.75 3.75
     Selenium (Se), Mfhb exceeds A, ug...............................................................................................................................No No No
     Selenium (Se), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Selenium (Se), II.a Mfhb, ug...............................................................................................................................0 0 0
     Selenium (Se), II.b 5% of Mfh, ug...............................................................................................................................0.49 0.52 0.54 0.52
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Selenium (Se), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mfh - Mfhb, ug...............................................................................................................................9.86 10.40 10.70 10.32
     Selenium (Se), Mfh, blank corrected final, ug...............................................................................................................................9.86 10.4 10.7 10.32
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --

Antimony (Sb), µg.............................................................................................................................0 0 0 0

     Antimony (Sb), Mmdl, ug...............................................................................................................................0.555 0.555 0.555 0.555
     Antimony (Sb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Antimony (Sb), I. 1 ug...............................................................................................................................1 1 1
     Antimony (Sb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), II.b 5% of Mbh, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Antimony (Sb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbh, blank corrected final, ug...............................................................................................................................0.56 0.56 0.56 0.56

Arsenic (As), µg..............................................................................................................................51.30 48.20 37.80 45.77

     Arsenic (As), Mmdl, ug...............................................................................................................................0.777 0.777 0.777 0.777
     Arsenic (As), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Arsenic (As), I. 1 ug...............................................................................................................................1 1 1
     Arsenic (As), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), II.b 5% of Mbh, ug...............................................................................................................................2.565 2.41 1.89 2.2883333
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Arsenic (As), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbh - Mfhb, ug...............................................................................................................................51.30 48.20 37.80
     Arsenic (As), Mbh, blank corrected final, ug...............................................................................................................................51.3 48.2 37.8 45.766667

Beryllium (Be), µg..............................................................................................................................0.00 0.00 0.00 0.00

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.022 0.022 0.022 0.022
     Beryllium (Be), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Beryllium (Be), I. 1 ug...............................................................................................................................1 1 1
     Beryllium (Be), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), II.b 5% of Mbh, ug...............................................................................................................................0 0 0 0
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Beryllium (Be), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh, blank corrected final, ug...............................................................................................................................0.02233333 0.0223333 0.0223333 0.0223333

Owens Illinios
Furnace A North

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --

Owens Illinios
Furnace A North

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Cadmium (Cd), µg..............................................................................................................................0.636 0 0 0.212

     Cadmium (Cd), Mmdl, ug...............................................................................................................................0.04466667 0.0446667 0.0446667 0.0446667
     Cadmium (Cd), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cadmium (Cd), I. 1 ug...............................................................................................................................1 1 1
     Cadmium (Cd), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), II.b 5% of Mbh, ug...............................................................................................................................0.0318 0 0 0.0106
     Cadmium (Cd), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cadmium (Cd), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbh - Mfhb, ug...............................................................................................................................0.64 0.00 0.00
     Cadmium (Cd), Mbh, blank corrected final, ug...............................................................................................................................0.636 0.0446667 0.0446667 0.2417778

Cobalt (Co), µg...............................................................................................................................0.076 0 0.058 0.0446667

     Cobalt (Co), Mmdl, ug...............................................................................................................................0.05533333 0.0553333 0.0553333 0.0553333
     Cobalt (Co), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cobalt (Co), I. 1 ug...............................................................................................................................1 1 1
     Cobalt (Co), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), II.b 5% of Mbh, ug...............................................................................................................................0.0038 0 0.0029 0.0022333
     Cobalt (Co), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cobalt (Co), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbh - Mfhb, ug...............................................................................................................................0.08 0.00 0.06
     Cobalt (Co), Mbh, blank corrected final, ug...............................................................................................................................0.076 0.0553333 0.058 0.0631111
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --

Owens Illinios
Furnace A North

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Copper (Cu), µg..............................................................................................................................0 0 0 0

     Copper (Cu), Mmdl, ug...............................................................................................................................0.555 0.555 0.555 0.555
     Copper (Cu), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Copper (Cu), I. 1 ug...............................................................................................................................1 1 1
     Copper (Cu), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), II.b 5% of Mbh, ug...............................................................................................................................0 0 0 0
     Copper (Cu), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Copper (Cu), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbh, blank corrected final, ug...............................................................................................................................0.555 0.555 0.555 0.555

Lead (Pb), µg...............................................................................................................................2.67 0.00 0.00 0.89

     Lead (Pb), Mmdl, ug...............................................................................................................................0.555 0.555 0.555 0.555
     Lead (Pb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Lead (Pb), I. 1 ug...............................................................................................................................1 1 1
     Lead (Pb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), II.b 5% of Mbh, ug...............................................................................................................................0.1335 0 0 0.0445
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Lead (Pb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbh - Mfhb, ug...............................................................................................................................2.67 0.00 0.00
     Lead (Pb), Mbh, blank corrected final, ug...............................................................................................................................2.67 0.555 0.555 1.26

Manganese (Mn), µg..............................................................................................................................0.699 0.775 0.667 0.7136667

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.03333333 0.0333333 0.0333333 0.0333333
     Manganese (Mn), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Manganese (Mn), I. 1 ug...............................................................................................................................1 1 1
     Manganese (Mn), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), II.b 5% of Mbh, ug...............................................................................................................................0.03495 0.03875 0.03335 0.0356833
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Manganese (Mn), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbh - Mfhb, ug...............................................................................................................................0.70 0.78 0.67
     Manganese (Mn), Mbh, blank corrected final, ug...............................................................................................................................0.699 0.775 0.667 0.7136667
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --

Owens Illinios
Furnace A North

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Nickel (Ni), µg...............................................................................................................................0.889 1.03 0.865 0.928

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.333 0.333 0.333 0.333
     Nickel (Ni), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Nickel (Ni), I. 1 ug...............................................................................................................................1 1 1
     Nickel (Ni), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), II.b 5% of Mbh, ug...............................................................................................................................0.04445 0.0515 0.04325 0.0464
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Nickel (Ni), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbh - Mfhb, ug...............................................................................................................................0.89 1.03 0.87
     Nickel (Ni), Mbh, blank corrected final, ug...............................................................................................................................0.889 1.03 0.865 0.928

Selenium (Se), µg...............................................................................................................................101 123 82.4 102.13333

     Selenium (Se), Mmdl, ug...............................................................................................................................1.66666667 1.6666667 1.6666667 1.6666667
     Selenium (Se), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Selenium (Se), I. 1 ug...............................................................................................................................1 1 1
     Selenium (Se), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), II.b 5% of Mbh, ug...............................................................................................................................5.05 6.15 4.12 5.1066667
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Selenium (Se), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbh - Mfhb, ug...............................................................................................................................101.00 123.00 82.40
     Selenium (Se), Mbh, blank corrected final, ug...............................................................................................................................101 123 82.4 102.13333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
  

Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --

Antimony (Sb), fh blank corrected, µg...............................................................................................................................26.50 22.10 22.00 23.53
Antimony (Sb) bh blank corrected, µg...............................................................................................................................ND 0.555 ND 0.555 ND 0.555 ND 0.555
Antimony (Sb) total, µg...............................................................................................................................DLL 27.06 DLL 22.66 DLL 22.56 DLL 24.09

Arsenic (As), fh blank corrected, µg...............................................................................................................................500.00 446.00 444.00 463.33
Arsenic (As) bh blank corrected, µg...............................................................................................................................51.30 48.20 37.80 45.77
Arsenic (As) total, µg...............................................................................................................................551.30 494.20 481.80 509.10

Beryllium (Be), fh blank corrected, µg...............................................................................................................................ND 0.050 ND 0.050 ND 0.050 ND 0.050
Beryllium (Be) bh blank corrected, µg...............................................................................................................................ND 0.022 ND 0.022 ND 0.022 ND 0.022
Beryllium (Be) total, µg...............................................................................................................................ND 0.072 ND 0.072 ND 0.072 ND 0.072

Cadmium (Cd), fh blank corrected, µg...............................................................................................................................22.70 15.20 14.90 17.60
Cadmium (Cd) bh blank corrected, µg...............................................................................................................................0.636 ND 0.045 ND 0.045 DDL 0.242
Cadmium (Cd) total, µg...............................................................................................................................23.34 DLL 15.24 DLL 14.94 DLL 17.84

Cobalt (Co), fh blank corrected, µg...............................................................................................................................ND 0.125 ND 0.125 ND 0.125 ND 0.125
Cobalt (Co) bh blank corrected, µg...............................................................................................................................0.076 ND 0.055 0.058 DDL 0.063
Cobalt (Co) total, µg...............................................................................................................................DLL 0.201 ND 0.180 DLL 0.183 DLL 0.188

Copper (Cu), fh blank corrected, µg...............................................................................................................................26.80 24.00 22.40 24.40
Copper (Cu) bh blank corrected, µg...............................................................................................................................ND 0.555 ND 0.555 ND 0.555 ND 0.555
Copper (Cu) total, µg...............................................................................................................................DLL 27.36 DLL 24.56 DLL 22.96 DLL 24.96

Lead (Pb), fh blank corrected, µg...............................................................................................................................1500.00 1310.00 1120.00 1310.00
Lead (Pb) bh blank corrected, µg...............................................................................................................................2.67 ND 0.56 ND 0.56 DLL 1.26
Lead (Pb) total, µg...............................................................................................................................1502.67 DLL 1310.56 DLL 1120.56 DLL 1311.26

Manganese (Mn), fh blank corrected, µg...............................................................................................................................1.784 1.324 27.184 10.10
Manganese (Mn) bh blank corrected, µg...............................................................................................................................0.699 0.775 0.667 0.71
Manganese (Mn) total, µg...............................................................................................................................2.483 2.099 27.851 10.81

Mercury (Hg), total blank corrected, µg...............................................................................................................................DLL 3.39 DLL 1.84 DLL 2.16 DLL 2.46

Nickel (Ni), fh blank corrected, µg...............................................................................................................................1.390 0.750 1.600 1.247
Nickel (Ni) bh blank corrected, µg...............................................................................................................................0.889 1.030 0.865 0.928
Nickel (Ni) total, µg...............................................................................................................................2.279 1.780 2.465 2.175

Selenium (Se), fh blank corrected, µg...............................................................................................................................9.86 10.40 10.70 10.32
Selenium (Se) bh blank corrected, µg...............................................................................................................................101.00 123.00 82.40 102.13
Selenium (Se) total, µg...............................................................................................................................110.86 133.40 93.10 112.45

BLANK CORRECTED RESULTS SUMMARY

EPA METHOD 29

Owens Illinois
Furnace A North
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Client...............................................................................................................................................................................................................................................................Owens Illinios
Unit / Location.............................................................................................................................................................................................................................................................Furnace A North
A (stack area), ft2..........................................................................................................................................................................................................10.752
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --
   
Meter box number............................................................................................................................................................................................................................................................................MB33 MB33 MB33 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................1.0058 1.0058 1.0058 1.0058
Θ (sample time), min...................................................................................................................................................................240.00 240.00 240.00 240.00
Nozzle diameter, in...................................................................................................................................................................0.1928 0.1928 0.1928 0.1928
Pbar (barometric pressure), in Hg...........................................................................................................29.60 29.98 29.97 29.85

Vm (meter box volume), acf..........................................................................................................168.747 166.249 160.499 165.165

Vlc (impinger liquid ), gm.................................................................................................................198.8 201.2 209.6 203.2

Tm (meter temperature), °F.....................................................................................................................82.1 84.5 80.6 82.4

ΔH (meter pressure), in. H2O..............................................................................................................1.526 1.430 1.388 1.448

ΔP (velocity head), in. H2O............................................................................................................1.8552 1.8084 1.7272 1.7969

Pg (static pressure), in. H2O...........................................................................................................-1.10 -0.99 -1.00 -1.03

Ts (stack temperature), °F.....................................................................................................................399.8 401.9 411.7 404.5

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.52 16.80 16.96 17.09

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.65 2.80 2.73 2.73
        

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................164.168 163.029 158.461 161.886

Vw(std) (water vapor volume), scf................................................................................................................................................................................9.373 9.487 9.883 9.581

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0540 0.0550 0.0587 0.0559

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA

Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0540 0.0550 0.0587 0.0559

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.124 29.120 29.116 29.120

Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.523 28.508 28.463 28.498

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.519 29.907 29.896 29.774

Vs (stack gas velocity), ft/sec...............................................................................................................................................................98.842 97.096 95.518 97.152
Q (stack flow rate), acf/min....................................................................................................................................................................63,766 62,639 61,621 62,675
Qsw (stack flow rate), wscf/min..................................................................................................................................................................38,634 38,355 37,297 38,095

Qsd (stack flow rate), dscf/min..................................................................................................................................................................36,547 36,246 35,107 35,967
I (isokinetic ratio), %.................................................................................................................................................................99.3 99.4 99.7 99.5

 

SOURCE TEST DATA SUMMARY

EPA METHOD 29 - METALS
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --
Glass Production, tons/hr 8.42 8.42 8.42 8.42
Glass Production, kg/hr……………………………………………………………7,639 7,639 7,639 7,639

O2, % volume dry............................................................................................................................………………………………………17.52 16.80 16.96 17.09
CO2, % volume dry............................................................................................................................………………………………………2.65 2.80 2.73 2.73
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................353.9 354.9 350.1 352.9
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.0505 0.0495 0.0503 0.0501
Stack Flow Rate, dscfm..................................................................................................................................................................32,481 33,797 35,878 34,052
Standard Sample Volume, dscf.......................................................................................................................................................................142.022 148.760 159.850 150.211

Antimony (Sb)
µg/dscm........................................................................................................................………………………………6.34E+00 5.40E+00 5.34E+00 5.69E+00
lb/hr........................................................................................................................………………………………7.71E-04 6.83E-04 7.17E-04 7.24E-04
gm/kg……………………………………………………………………….4.58E-05 4.06E-05 4.26E-05 4.30E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….9.16E-05 8.12E-05 8.51E-05 8.59E-05

Arsenic (As)
µg/dscm........................................................................................................................………………………………1.20E+02 1.14E+02 1.08E+02 1.14E+02
lb/hr........................................................................................................................………………………………1.45E-02 1.44E-02 1.45E-02 1.45E-02
gm/kg……………………………………………………………………….8.61E-04 8.55E-04 8.61E-04 8.59E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….1.73E-03 1.71E-03 1.72E-03 1.72E-03

Beryllium (Be)
µg/dscm........................................................................................................................………………………………1.80E-02 1.72E-02 1.60E-02 1.70E-02
lb/hr........................................................................................................................………………………………2.19E-06 2.17E-06 2.15E-06 2.17E-06
gm/kg……………………………………………………………………….1.30E-07 1.29E-07 1.28E-07 1.29E-07
lbs/ton ………………………………………………………………………………………………………………………………………………….2.60E-07 2.58E-07 2.55E-07 2.57E-07

Cadmium (Cd)
µg/dscm........................................................................................................................………………………………3.59E+00 2.69E+00 2.51E+00 2.93E+00
lb/hr........................................................................................................................………………………………4.37E-04 3.41E-04 3.37E-04 3.71E-04
gm/kg……………………………………………………………………….2.59E-05 2.02E-05 2.00E-05 2.21E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….5.18E-05 4.05E-05 4.00E-05 4.41E-05

Cobalt (Co)
µg/dscm........................................................................................................................………………………………4.60E-02 4.37E-02 4.75E-02 4.57E-02
lb/hr........................................................................................................................………………………………5.59E-06 5.52E-06 6.38E-06 5.83E-06
gm/kg……………………………………………………………………….3.32E-07 3.28E-07 3.79E-07 3.46E-07
lbs/ton ………………………………………………………………………………………………………………………………………………….6.64E-07 6.56E-07 7.57E-07 6.92E-07

Copper (Cu)
µg/dscm........................................................................................................................………………………………5.45E+00 5.21E+00 4.92E+00 5.19E+00
lb/hr........................................................................................................................………………………………6.63E-04 6.59E-04 6.61E-04 6.61E-04
gm/kg……………………………………………………………………….3.94E-05 3.91E-05 3.92E-05 3.92E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….7.87E-05 7.82E-05 7.85E-05 7.85E-05

METALS EMISSIONS SUMMARY

EPA METHOD 29 

Owens Illinios
Furnace A South
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --
Glass Production, tons/hr 8.42 8.42 8.42 8.42
Glass Production, kg/hr……………………………………………………………7,639 7,639 7,639 7,639

O2, % volume dry............................................................................................................................………………………………………17.52 16.80 16.96 17.09
CO2, % volume dry............................................................................................................................………………………………………2.65 2.80 2.73 2.73
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................353.9 354.9 350.1 352.9
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.0505 0.0495 0.0503 0.0501
Stack Flow Rate, dscfm..................................................................................................................................................................32,481 33,797 35,878 34,052
Standard Sample Volume, dscf.......................................................................................................................................................................142.022 148.760 159.850 150.211

METALS EMISSIONS SUMMARY

EPA METHOD 29 

Owens Illinios
Furnace A South

Lead (Pb)
µg/dscm........................................................................................................................………………………………2.86E+02 2.30E+02 2.25E+02 2.47E+02
lb/hr........................................................................................................................………………………………3.48E-02 2.91E-02 3.03E-02 3.14E-02
gm/kg……………………………………………………………………….2.07E-03 1.73E-03 1.80E-03 1.86E-03
lbs/ton ………………………………………………………………………………………………………………………………………………….4.13E-03 3.46E-03 3.60E-03 3.73E-03

Manganese (Mn)
µg/dscm........................................................................................................................………………………………4.65E-01 4.57E-01 3.19E-01 4.14E-01
lb/hr........................................................................................................................………………………………5.65E-05 5.79E-05 4.28E-05 5.24E-05
gm/kg……………………………………………………………………….3.35E-06 3.44E-06 2.54E-06 3.11E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….6.71E-06 6.87E-06 5.08E-06 6.22E-06

Mercury (Hg)
µg/dscm........................................................................................................................………………………………6.45E-01 4.31E-01 3.87E-01 4.88E-01
lb/hr........................................................................................................................………………………………7.84E-05 5.46E-05 5.20E-05 6.17E-05
gm/kg……………………………………………………………………….4.66E-06 3.24E-06 3.09E-06 3.66E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….9.31E-06 6.48E-06 6.18E-06 7.32E-06

Nickel (Ni)
µg/dscm........................................................................................................................………………………………4.90E-01 4.63E-01 3.60E-01 4.37E-01
lb/hr........................................................................................................................………………………………5.95E-05 5.85E-05 4.83E-05 5.55E-05
gm/kg……………………………………………………………………….3.53E-06 3.47E-06 2.87E-06 3.29E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….7.07E-06 6.95E-06 5.73E-06 6.59E-06

Selenium (Se)
µg/dscm........................................................................................................................………………………………2.38E+01 3.45E+01 2.35E+01 2.73E+01
lb/hr........................................................................................................................………………………………2.89E-03 4.36E-03 3.16E-03 3.47E-03
gm/kg……………………………………………………………………….1.72E-04 2.59E-04 1.88E-04 2.06E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….3.43E-04 5.18E-04 3.76E-04 4.12E-04
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................1.25 ND 0 23.9 22.2 23.6 23.23
Arsenic (As), µg..............................................................................................................................1.75 ND 0 412 422 454 429.33
Beryllium (Be), µg..............................................................................................................................0.05 ND 0 ND 0 ND 0 ND 0 ND 0.00
Cadmium (Cd), µg..............................................................................................................................0.1 ND 0 14.4 10.7 11.3 12.13
Cobalt (Co), µg...............................................................................................................................0.125 ND 0 ND 0 ND 0 ND 0 ND 0.00
Copper (Cu), µg..............................................................................................................................1.25 ND 0 21.3 20.9 21.3 21.17
Lead (Pb), µg...............................................................................................................................1.25 ND 0 1150 968 1020 1046.00
Manganese (Mn), µg..............................................................................................................................0.075 0.816 2.08 2.15 1.89 2.04
Mercury (Hg) R1 R2 R3

Front Half, µg..............................................................................................................................0.0219 ND 0 ND 0 ND 0 ND 0 ND 0.000 0.0219 0.0219 0.0219
BH-Impingers (HNO3/H2O2), µg...............................................................................................................................0.0366 0.0192 1.4 0.786 0.714 0.967 1.4000 0.7860 0.7140
BH-Impinger (Empty), µg..............................................................................................................................0.0092 ND 0 0.0288 ND 0 ND 0 DLL 0.00960 0.0288 0.0092 0.0092
BH-Impingers (H2SO4/KMnO4), µg...............................................................................................................................0.0347 ND 0 1.14 1 0.999 1.05 1.1400 1.0000 0.9990
BH-HCl Rinse, µg.............................................................................................................................0.0198 ND 0 0.0224 ND 0 0.0282 DLL 0.017 0.0224 0.0198 0.0282
Total Mercury (Hg), µg.............................................................................................................................0.1222 0.0192 2.6131 1.8369 1.7723 DLL 2.074 2.6131 1.8369 1.7723

Nickel (Ni), µg...............................................................................................................................0.75 3.16 2.83 2.92 3.51 3.09
Selenium (Se), µg...............................................................................................................................3.75 ND 0 14.1 13.2 10.6 12.63

* MDL used for zero values.

 

Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................0.563 ND 0.00 1.61 ND 0 ND 0 ND 0.54
Arsenic (As), µg..............................................................................................................................0.789 ND 0.00 69.2 57.1 33.4 53.23
Beryllium (Be), µg..............................................................................................................................0.022 ND 0.00 ND 0 ND 0 ND 0 ND 0.00
Cadmium (Cd), µg..............................................................................................................................0.045 ND 0.00 ND 0 0.647 ND 0 DLL 0.22
Cobalt (Co), µg...............................................................................................................................0.057 ND 0.00 0.06 0.059 0.09 DLL 0.07
Copper (Cu), µg..............................................................................................................................0.563 ND 0.00 0.634 1.04 0.971 ND 0.88
Lead (Pb), µg...............................................................................................................................0.563 ND 0.00 ND 0 1.81 ND 0 DLL 0.60
Manganese (Mn), µg..............................................................................................................................0.034 ND 0.00 0.606 0.593 0.368 0.52
Nickel (Ni), µg...............................................................................................................................0.338 ND 0.00 1.22 1.2 0.878 1.10
Selenium (Se), µg...............................................................................................................................1.687 ND 0.00 81.5 132 96 103.17

 

           ND - The result was measured below the RL and could not be approximated by the lab.
           DLL - The result was detected in some fractions that contribute to this calculation, but not all.
           ADL - The result was above the detection limit. (Unmarked data)
Back half MDL above are the average MDL for each run.

MERCURY

0830-1600
May 21, 2019

0930-1800
--

(MDL) --0830-1643

Furnace A South

(MDL) --

May 22, 2019Detection Limit
--

LAB DATA SUMMARY

Method Field Blank Run 1 Run 3 Average

EPA METHOD 29 - FRONT HALF SAMPLE RESULTS

Run 2

Owens Illinois

0930-1800 0830-1643 0830-1600 --

Owens Illinois

May 23, 2019 --
Run 3 AverageField Blank Run 1 Run 2

Furnace A South

LAB DATA SUMMARY

EPA METHOD 29 - BACK HALF SAMPLE RESULTS

-- May 23, 2019

EXCEPT MERCURY (SEE FRONT HALF )

Detection Limit -- May 21, 2019 May 22, 2019
Method

W006AS-596331-RT-88R1 68 of 471



Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Antimony (Sb), µg.............................................................................................................................23.9 22.2 23.6 23.2333333

     Antimony (Sb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Antimony (Sb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Antimony (Sb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Antimony (Sb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Antimony (Sb), II.b 5% of Mfh, ug...............................................................................................................................1.20 1.11 1.18 1.16
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Antimony (Sb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mfh - Mfhb, ug...............................................................................................................................23.90 22.20 23.60 23.23
     Antimony (Sb), Mfh, blank corrected final, ug...............................................................................................................................23.9 22.2 23.6 23.2333333

Arsenic (As), µg..............................................................................................................................412 422 454 429.333333

     Arsenic (As), Mmdl, ug...............................................................................................................................1.75 1.75 1.75
     Arsenic (As), Mfhb exceeds A, ug...............................................................................................................................No No No
     Arsenic (As), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Arsenic (As), II.a Mfhb, ug...............................................................................................................................0 0 0
     Arsenic (As), II.b 5% of Mfh, ug...............................................................................................................................20.60 21.10 22.70 21.47
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Arsenic (As), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mfh - Mfhb, ug...............................................................................................................................412.00 422.00 454.00 429.33
     Arsenic (As), Mfh, blank corrected final, ug...............................................................................................................................412 422 454 429.333333

Beryllium (Be), µg..............................................................................................................................0 0 0 0

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.05 0.05 0.05
     Beryllium (Be), Mfhb exceeds A, ug...............................................................................................................................No No No
     Beryllium (Be), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Beryllium (Be), II.a Mfhb, ug...............................................................................................................................0 0 0
     Beryllium (Be), II.b 5% of Mfh, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Beryllium (Be), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mfh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Beryllium (Be), Mfh, blank corrected final, ug...............................................................................................................................0.05 0.05 0.05 0.05

0830-1643 0830-1600

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A South

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0930-1800
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--0830-1643 0830-1600

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A South

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0930-1800

Cadmium (Cd), µg..............................................................................................................................14.4 10.7 11.3 12.1333333

     Cadmium (Cd), Mmdl, ug...............................................................................................................................0.1 0.1 0.1
     Cadmium (Cd), Mfhb exceeds A, ug...............................................................................................................................No No No
     Cadmium (Cd), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Cadmium (Cd), II.a Mfhb, ug...............................................................................................................................0 0 0
     Cadmium (Cd), II.b 5% of Mfh, ug...............................................................................................................................0.72 0.54 0.57 0.61
     Cadmium (Cd), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Cadmium (Cd), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mfh - Mfhb, ug...............................................................................................................................14.40 10.70 11.30 12.13
     Cadmium (Cd), Mfh, blank corrected final, ug...............................................................................................................................14.4 10.7 11.3 12.1333333

Cobalt (Co), µg...............................................................................................................................0 0 0 0

     Cobalt (Co), Mmdl, ug...............................................................................................................................0.125 0.125 0.125
     Cobalt (Co), Mfhb exceeds A, ug...............................................................................................................................No No No
     Cobalt (Co), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Cobalt (Co), II.a Mfhb, ug...............................................................................................................................0 0 0
     Cobalt (Co), II.b 5% of Mfh, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Cobalt (Co), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Cobalt (Co), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mfh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00 0.00
     Cobalt (Co), Mfh, blank corrected final, ug...............................................................................................................................0.125 0.125 0.125 0.125
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--0830-1643 0830-1600

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A South

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0930-1800

Copper (Cu), µg..............................................................................................................................21.3 20.9 21.3 21.1666667

     Copper (Cu), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Copper (Cu), Mfhb exceeds A, ug...............................................................................................................................No No No
     Copper (Cu), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Copper (Cu), II.a Mfhb, ug...............................................................................................................................0 0 0
     Copper (Cu), II.b 5% of Mfh, ug...............................................................................................................................1.07 1.05 1.07 1.06
     Copper (Cu), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Copper (Cu), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mfh - Mfhb, ug...............................................................................................................................21.30 20.90 21.30 21.17
     Copper (Cu), Mfh, blank corrected final, ug...............................................................................................................................21.3 20.9 21.3 21.1666667

Lead (Pb), µg...............................................................................................................................1150 968 1020 1046

     Lead (Pb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Lead (Pb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Lead (Pb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Lead (Pb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Lead (Pb), II.b 5% of Mfh, ug...............................................................................................................................57.50 48.40 51.00 52.30
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Lead (Pb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mfh - Mfhb, ug...............................................................................................................................1150.00 968.00 1020.00 1046.00
     Lead (Pb), Mfh, blank corrected final, ug...............................................................................................................................1150 968 1020 1046

Manganese (Mn), µg..............................................................................................................................2.08 2.15 1.89 2.04

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.075 0.075 0.075

     Manganese (Mn), Mfhb exceeds A, ug...............................................................................................................................No No No
     Manganese (Mn), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Manganese (Mn), II.a Mfhb, ug...............................................................................................................................0.8 0.8 0.8
     Manganese (Mn), II.b 5% of Mfh, ug...............................................................................................................................0.104 0.1075 0.0945 0.10
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.10 0.11 0.09
     Manganese (Mn), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Manganese (Mn), Mfhb - final, ug...............................................................................................................................0.82 0.82 0.82
     Manganese (Mn), Mfh - Mfhb, ug...............................................................................................................................1.26 1.33 1.07 1.22
     Manganese (Mn), Mfh, blank corrected final, ug...............................................................................................................................1.26 1.33 1.07 1.22
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Run 1 Run 2 Run 3
May 21, 2019 May 22, 2019 May 23, 2019

0930-1800 0830-1643 0830-1600

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace A South

Mercury (Hg), front half, µg..............................................................................................................................0.0219 0.0219 0.0219 0.0219

Mercury (Hg), back half, µg..............................................................................................................................2.5912 1.8150 1.7504 2.0522

     Mercury (Hg) - FH, Mmdl, ug...............................................................................................................................0.0219 0.0219 0.0219
     Mercury (Hg) - BH, Mmdl, ug...............................................................................................................................0.1003 0.1003 0.1003
     Mercury (Hg), (Hgfhb + Hgbhb) exceeds 0.6 ug...............................................................................................................................No No No
     Mercury (Hg), I. 0.60, ug...............................................................................................................................0.6000 0.6000 0.6000
     Mercury (Hg), II.a.1 Hgfhb, ug...............................................................................................................................0.0000 0.0000 0.0000
     Mercury (Hg), II.a.2 Hgbhb, ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), II.a (Hgfhb + Hgbhb), ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), II.b 5% of (Hgfh+Hgbh), ug...............................................................................................................................0.1307 0.0918 0.0886 0.1037
     Mercury (Hg), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), Greater of I or II, ug...............................................................................................................................0.6000 0.6000 0.6000
     Mercury (Hg), (Hgfhb + Hgbhb) - final, ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), (Hgfh - Hgfhb) + (Hgbh - Hgbhb), ug...............................................................................................................................2.5939 1.8177 1.7531 2.0549
     Mercury (Hg), total, blank corrected final, ug...............................................................................................................................2.5939 1.8177 1.7531 2.0549

Nickel (Ni), µg...............................................................................................................................2.83 2.92 3.51 3.09

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.75 0.75 0.75
     Nickel (Ni), Mfhb exceeds A, ug...............................................................................................................................No No No
     Nickel (Ni), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Nickel (Ni), II.a Mfhb, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), II.b 5% of Mfh, ug...............................................................................................................................0.14 0.15 0.18 0.15
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.14 0.15 0.18
     Nickel (Ni), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Nickel (Ni), Mfhb - final, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), Mfh - Mfhb, ug...............................................................................................................................-0.33 -0.24 0.35 -0.07
     Nickel (Ni), Mfh, blank corrected final, ug...............................................................................................................................0.75 0.75 0.75 0.75

Selenium (Se), µg...............................................................................................................................14.1 13.2 10.6 12.633333

     Selenium (Se), Mmdl, ug...............................................................................................................................3.75 3.75 3.75
     Selenium (Se), Mfhb exceeds A, ug...............................................................................................................................No No No
     Selenium (Se), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Selenium (Se), II.a Mfhb, ug...............................................................................................................................0 0 0
     Selenium (Se), II.b 5% of Mfh, ug...............................................................................................................................0.71 0.66 0.53 0.63
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Selenium (Se), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mfh - Mfhb, ug...............................................................................................................................14.10 13.20 10.60 12.63
     Selenium (Se), Mfh, blank corrected final, ug...............................................................................................................................14.1 13.2 10.6 12.633333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --

Antimony (Sb), µg.............................................................................................................................1.61 0 0 0.53666667

     Antimony (Sb), Mmdl, ug...............................................................................................................................0.563333333 0.56333333 0.56333333 0.56333333
     Antimony (Sb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Antimony (Sb), I. 1 ug...............................................................................................................................1 1 1
     Antimony (Sb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), II.b 5% of Mbh, ug...............................................................................................................................0.08 0.00 0.00 0.03
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Antimony (Sb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbh - Mfhb, ug...............................................................................................................................1.61 0.00 0.00
     Antimony (Sb), Mbh, blank corrected final, ug...............................................................................................................................1.61 0.56 0.56 0.91

Arsenic (As), µg..............................................................................................................................69.20 57.10 33.40 53.23

     Arsenic (As), Mmdl, ug...............................................................................................................................0.789 0.789 0.789 0.789
     Arsenic (As), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Arsenic (As), I. 1 ug...............................................................................................................................1 1 1
     Arsenic (As), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), II.b 5% of Mbh, ug...............................................................................................................................3.46 2.855 1.67 2.66166667
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Arsenic (As), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbh - Mfhb, ug...............................................................................................................................69.20 57.10 33.40
     Arsenic (As), Mbh, blank corrected final, ug...............................................................................................................................69.2 57.1 33.4 53.2333333

Beryllium (Be), µg..............................................................................................................................0.00 0.00 0.00 0.00

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.022 0.022 0.022 0.022
     Beryllium (Be), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Beryllium (Be), I. 1 ug...............................................................................................................................1 1 1
     Beryllium (Be), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), II.b 5% of Mbh, ug...............................................................................................................................0 0 0 0
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Beryllium (Be), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh, blank corrected final, ug...............................................................................................................................0.022333333 0.02233333 0.02233333 0.02233333

Owens Illinios
Furnace A South
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --

Owens Illinios
Furnace A South

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Cadmium (Cd), µg..............................................................................................................................0 0.647 0 0.21566667

     Cadmium (Cd), Mmdl, ug...............................................................................................................................0.044666667 0.04466667 0.04466667 0.04466667
     Cadmium (Cd), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cadmium (Cd), I. 1 ug...............................................................................................................................1 1 1
     Cadmium (Cd), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), II.b 5% of Mbh, ug...............................................................................................................................0 0.03235 0 0.01078333
     Cadmium (Cd), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cadmium (Cd), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbh - Mfhb, ug...............................................................................................................................0.00 0.65 0.00
     Cadmium (Cd), Mbh, blank corrected final, ug...............................................................................................................................0.044666667 0.647 0.04466667 0.24544444

Cobalt (Co), µg...............................................................................................................................0.06 0.059 0.09 0.06966667

     Cobalt (Co), Mmdl, ug...............................................................................................................................0.056666667 0.05666667 0.05666667 0.05666667
     Cobalt (Co), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cobalt (Co), I. 1 ug...............................................................................................................................1 1 1
     Cobalt (Co), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), II.b 5% of Mbh, ug...............................................................................................................................0.003 0.00295 0.0045 0.00348333
     Cobalt (Co), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cobalt (Co), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbh - Mfhb, ug...............................................................................................................................0.06 0.06 0.09
     Cobalt (Co), Mbh, blank corrected final, ug...............................................................................................................................0.06 0.059 0.09 0.06966667
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --

Owens Illinios
Furnace A South

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Copper (Cu), µg..............................................................................................................................0.634 1.04 0.971 0.88166667

     Copper (Cu), Mmdl, ug...............................................................................................................................0.563333333 0.56333333 0.56333333 0.56333333
     Copper (Cu), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Copper (Cu), I. 1 ug...............................................................................................................................1 1 1
     Copper (Cu), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), II.b 5% of Mbh, ug...............................................................................................................................0.0317 0.052 0.04855 0.04408333
     Copper (Cu), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Copper (Cu), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbh - Mfhb, ug...............................................................................................................................0.63 1.04 0.97
     Copper (Cu), Mbh, blank corrected final, ug...............................................................................................................................0.634 1.04 0.971 0.88166667

Lead (Pb), µg...............................................................................................................................0.00 1.81 0.00 0.60

     Lead (Pb), Mmdl, ug...............................................................................................................................0.563 0.563 0.563 0.563
     Lead (Pb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Lead (Pb), I. 1 ug...............................................................................................................................1 1 1
     Lead (Pb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), II.b 5% of Mbh, ug...............................................................................................................................0 0.0905 0 0.03016667
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Lead (Pb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbh - Mfhb, ug...............................................................................................................................0.00 1.81 0.00
     Lead (Pb), Mbh, blank corrected final, ug...............................................................................................................................0.563333333 1.81 0.56333333 0.97888889

Manganese (Mn), µg..............................................................................................................................0.606 0.593 0.368 0.52233333

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.033666667 0.03366667 0.03366667 0.03366667
     Manganese (Mn), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Manganese (Mn), I. 1 ug...............................................................................................................................1 1 1
     Manganese (Mn), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), II.b 5% of Mbh, ug...............................................................................................................................0.0303 0.02965 0.0184 0.02611667
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Manganese (Mn), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbh - Mfhb, ug...............................................................................................................................0.61 0.59 0.37
     Manganese (Mn), Mbh, blank corrected final, ug...............................................................................................................................0.606 0.593 0.368 0.52233333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --

Owens Illinios
Furnace A South

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Nickel (Ni), µg...............................................................................................................................1.22 1.2 0.878 1.09933333

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.338 0.338 0.338 0.338
     Nickel (Ni), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Nickel (Ni), I. 1 ug...............................................................................................................................1 1 1
     Nickel (Ni), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), II.b 5% of Mbh, ug...............................................................................................................................0.061 0.06 0.0439 0.05496667
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Nickel (Ni), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbh - Mfhb, ug...............................................................................................................................1.22 1.20 0.88
     Nickel (Ni), Mbh, blank corrected final, ug...............................................................................................................................1.22 1.2 0.878 1.09933333

Selenium (Se), µg...............................................................................................................................81.5 132 96 103.166667

     Selenium (Se), Mmdl, ug...............................................................................................................................1.686666667 1.68666667 1.68666667 1.68666667
     Selenium (Se), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Selenium (Se), I. 1 ug...............................................................................................................................1 1 1
     Selenium (Se), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), II.b 5% of Mbh, ug...............................................................................................................................4.075 6.6 4.8 5.15833333
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Selenium (Se), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbh - Mfhb, ug...............................................................................................................................81.50 132.00 96.00
     Selenium (Se), Mbh, blank corrected final, ug...............................................................................................................................81.5 132 96 103.166667
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
  

Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --

Antimony (Sb), fh blank corrected, µg...............................................................................................................................23.90 22.20 23.60 23.23
Antimony (Sb) bh blank corrected, µg...............................................................................................................................1.61 ND 0.56 ND 0.56 ND 0.91
Antimony (Sb) total, µg...............................................................................................................................25.51 DLL 22.76 DLL 24.16 DLL 24.15

Arsenic (As), fh blank corrected, µg...............................................................................................................................412.00 422.00 454.00 429.33
Arsenic (As) bh blank corrected, µg...............................................................................................................................69.20 57.10 33.40 53.23
Arsenic (As) total, µg...............................................................................................................................481.20 479.10 487.40 482.57

Beryllium (Be), fh blank corrected, µg...............................................................................................................................ND 0.05 ND 0.05 ND 0.05 ND 0.05
Beryllium (Be) bh blank corrected, µg...............................................................................................................................ND 0.02 ND 0.02 ND 0.02 ND 0.02
Beryllium (Be) total, µg...............................................................................................................................ND 0.07 ND 0.07 ND 0.07 ND 0.07

Cadmium (Cd), fh blank corrected, µg...............................................................................................................................14.40 10.70 11.30 12.13
Cadmium (Cd) bh blank corrected, µg...............................................................................................................................ND 0.04 0.65 ND 0.04 DLL 0.25
Cadmium (Cd) total, µg...............................................................................................................................DDL 14.44 11.35 DLL 11.34 DLL 12.38

Cobalt (Co), fh blank corrected, µg...............................................................................................................................ND 0.125 ND 0.125 ND 0.125 ND 0.13
Cobalt (Co) bh blank corrected, µg...............................................................................................................................0.06 0.059 0.09 0.07
Cobalt (Co) total, µg...............................................................................................................................DLL 0.185 DLL 0.184 DLL 0.215 DLL 0.19

Copper (Cu), fh blank corrected, µg...............................................................................................................................21.30 20.90 21.30 21.17
Copper (Cu) bh blank corrected, µg...............................................................................................................................0.63 1.04 0.97 0.88
Copper (Cu) total, µg...............................................................................................................................21.93 21.94 22.27 22.05

Lead (Pb), fh blank corrected, µg...............................................................................................................................1150.00 968.00 1020.00 1046.00
Lead (Pb) bh blank corrected, µg...............................................................................................................................ND 0.56 1.81 ND 0.56 DLL 0.98
Lead (Pb) total, µg...............................................................................................................................DLL 1150.56 969.81 DLL 1020.56 DLL 1046.98

Manganese (Mn), fh blank corrected, µg...............................................................................................................................1.264 1.334 1.074 1.224
Manganese (Mn) bh blank corrected, µg...............................................................................................................................0.606 0.593 0.368 0.522
Manganese (Mn) total, µg...............................................................................................................................1.870 1.927 1.442 1.746

Mercury (Hg) total blank corrected, µg...............................................................................................................................DLL 2.59 DLL 1.82 DLL 1.75 DLL 2.05

Nickel (Ni), fh blank corrected, µg...............................................................................................................................0.75 0.75 0.75 0.75
Nickel (Ni) bh blank corrected, µg...............................................................................................................................1.22 1.2 0.878 1.10
Nickel (Ni) total, µg...............................................................................................................................1.97 1.95 1.628 1.85

Selenium (Se), fh blank corrected, µg...............................................................................................................................14.1 13.2 10.6 12.63
Selenium (Se) bh blank corrected, µg...............................................................................................................................81.5 132 96 103.17
Selenium (Se) total, µg...............................................................................................................................95.6 145.2 106.6 115.80

BLANK CORRECTED RESULTS SUMMARY

EPA METHOD 29

Owens Illinois
Furnace A South
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Client...............................................................................................................................................................................................................................................................Owens Illinios
Unit / Location.............................................................................................................................................................................................................................................................Furnace A South
A (stack area), ft2..........................................................................................................................................................................................................10.679
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1643 0830-1600 --
   
Meter box number............................................................................................................................................................................................................................................................................MB30 MB30 MB30 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Θ (sample time), min...................................................................................................................................................................240 240 240 240
Nozzle diameter, in...................................................................................................................................................................0.1948 0.1948 0.1948 0.1948
An (cross-sectional area of nozzle), ft2...........................................................................................................0.0002070 0.0002070 0.0002070 0.0002070
Pbar (barometric pressure), in Hg...........................................................................................................29.60 29.98 29.97 29.85
Vm (meter box volume), acf..........................................................................................................149.233 153.866 164.499 155.866
Vlc (impinger liquid ), gm.................................................................................................................160.3 164.3 179.6 168.1
Tm (meter temperature), °F.....................................................................................................................83.2 81.7 79.0 81.3
ΔH (meter pressure), in. H2O..............................................................................................................1.312 1.388 1.565 1.422
ΔP (velocity head), in. H2O............................................................................................................1.3981 1.4930 1.6758 1.5223
Pg (static pressure), in. H2O...........................................................................................................-1.20 -1.10 -1.20 -1.17
Ts (stack temperature), °F.....................................................................................................................353.9 354.9 350.1 352.9
%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.52 16.80 16.96 17.09
%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.65 2.80 2.73 2.73

        
Vm(std) (standard sample volume), dscf.......................................................................................................................................................................142.022 148.760 159.850 150.211
Vw(std) (water vapor volume), scf................................................................................................................................................................................7.558 7.747 8.468 7.924
Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0505 0.0495 0.0503 0.0501
Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA
Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.0505 0.0495 0.0503 0.0501
Md (stack gas molecular weight), dry.................................................................................................................................................................................29.124 29.120 29.116 29.120
Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.562 28.569 28.556 28.563
Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.512 29.899 29.882 29.764
Vs (stack gas velocity), ft/sec...............................................................................................................................................................83.435 85.703 90.576 86.571
Q (stack flow rate), acf/min....................................................................................................................................................................53,461 54,915 58,037 55,471
Qsw (stack flow rate), wscf/min..................................................................................................................................................................34,210 35,557 37,779 35,849
Qsd (stack flow rate), dscf/min..................................................................................................................................................................32,481 33,797 35,878 34,052
I (isokinetic ratio), %.................................................................................................................................................................94.0 94.6 95.8 94.8

 

SOURCE TEST DATA SUMMARY

EPA METHOD 29 - METALS

W006AS-596331-RT-88R1 78 of 471



Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --
Glass Production, tons/hr……………………………………………………………………………….7.40 7.40 7.40 7.40
Glass Production, kg/hr……………………………………………………………6,717 6,717 6,717 6,717

O2, % volume dry............................................................................................................................………………………………………6.81 7.36 7.31 7.16
CO2, % volume dry............................................................................................................................………………………………………9.40 9.44 9.59 9.48
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................710.9 718.9 709.6 713.1
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.1535 0.1590 0.1580 0.1568
Stack Flow Rate, dscfm..................................................................................................................................................................5,485 5,544 5,625 5,551
Standard Sample Volume, dscf.......................................................................................................................................................................141.236 145.465 148.723 145.141

Antimony (Sb)
µg/dscm........................................................................................................................………………………………9.45E+00 1.18E+01 1.04E+01 1.06E+01
lb/hr........................................................................................................................………………………………1.94E-04 2.46E-04 2.18E-04 2.19E-04
gm/kg……………………………………………………………………….1.31E-05 1.66E-05 1.47E-05 1.48E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….2.62E-05 3.32E-05 2.95E-05 2.96E-05

Arsenic (As)
µg/dscm........................................................................................................................………………………………1.73E+02 2.22E+02 1.99E+02 1.98E+02
lb/hr........................................................................................................................………………………………3.55E-03 4.60E-03 4.20E-03 4.12E-03
gm/kg……………………………………………………………………….2.40E-04 3.11E-04 2.84E-04 2.78E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….4.79E-04 6.22E-04 5.67E-04 5.56E-04

Beryllium (Be)
µg/dscm........................................................................................................................………………………………4.13E-02 4.13E-02 4.35E-02 4.21E-02
lb/hr........................................................................................................................………………………………8.49E-07 8.58E-07 9.16E-07 8.74E-07
gm/kg……………………………………………………………………….5.73E-08 5.79E-08 6.19E-08 5.90E-08
lbs/ton ………………………………………………………………………………………………………………………………………………….1.15E-07 1.16E-07 1.24E-07 1.18E-07

Cadmium (Cd)
µg/dscm........................................................................................................................………………………………1.72E+01 2.02E+01 2.00E+01 1.91E+01
lb/hr........................................................................................................................………………………………3.54E-04 4.18E-04 4.20E-04 3.97E-04
gm/kg……………………………………………………………………….2.39E-05 2.82E-05 2.84E-05 2.68E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….4.78E-05 5.65E-05 5.67E-05 5.37E-05

Cobalt (Co)
µg/dscm........................................................................................................................………………………………1.65E-01 2.21E-01 1.18E-01 1.68E-01
lb/hr........................................................................................................................………………………………3.39E-06 4.59E-06 2.48E-06 3.49E-06
gm/kg……………………………………………………………………….2.29E-07 3.10E-07 1.67E-07 2.35E-07
lbs/ton ………………………………………………………………………………………………………………………………………………….4.58E-07 6.20E-07 3.35E-07 4.71E-07

Copper (Cu)
µg/dscm........................................................................................................................………………………………2.00E+01 2.15E+01 2.04E+01 2.06E+01
lb/hr........................................................................................................................………………………………4.10E-04 4.45E-04 4.30E-04 4.28E-04
gm/kg……………………………………………………………………….2.77E-05 3.01E-05 2.90E-05 2.89E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….5.53E-05 6.01E-05 5.81E-05 5.78E-05
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
    
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --
Glass Production, tons/hr……………………………………………………………………………….7.40 7.40 7.40 7.40
Glass Production, kg/hr……………………………………………………………6,717 6,717 6,717 6,717

O2, % volume dry............................................................................................................................………………………………………6.81 7.36 7.31 7.16
CO2, % volume dry............................................................................................................................………………………………………9.40 9.44 9.59 9.48
Stack Temperature, °F.................................................................................................................................................................................................................................................................................................710.9 718.9 709.6 713.1
Moisture Content, fraction..............................................................................................................................................................................................................................................................................................0.1535 0.1590 0.1580 0.1568
Stack Flow Rate, dscfm..................................................................................................................................................................5,485 5,544 5,625 5,551
Standard Sample Volume, dscf.......................................................................................................................................................................141.236 145.465 148.723 145.141

METALS EMISSIONS SUMMARY

EPA METHOD 29 

Owens Illinois
Furnace D

Lead (Pb)
µg/dscm........................................................................................................................………………………………2.25E+03 2.42E+03 2.29E+03 2.32E+03
lb/hr........................................................................................................................………………………………4.61E-02 5.02E-02 4.83E-02 4.82E-02
gm/kg……………………………………………………………………….3.11E-03 3.39E-03 3.26E-03 3.25E-03
lbs/ton ………………………………………………………………………………………………………………………………………………….6.23E-03 6.78E-03 6.52E-03 6.51E-03

Manganese (Mn)
µg/dscm........................................................................................................................………………………………7.30E+00 6.03E+00 3.32E+00 5.55E+00
lb/hr........................................................................................................................………………………………1.50E-04 1.25E-04 6.98E-05 1.15E-04
gm/kg……………………………………………………………………….1.01E-05 8.44E-06 4.71E-06 7.76E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….2.02E-05 1.69E-05 9.43E-06 1.55E-05

Mercury (Hg)
µg/dscm........................................................................................................................………………………………2.64E+00 2.78E+00 2.17E+00 2.53E+00
lb/hr........................................................................................................................………………………………5.41E-05 5.78E-05 4.56E-05 5.25E-05
gm/kg……………………………………………………………………….3.65E-06 3.90E-06 3.08E-06 3.55E-06
lbs/ton ………………………………………………………………………………………………………………………………………………….7.31E-06 7.80E-06 6.16E-06 7.09E-06

Nickel (Ni)
µg/dscm........................................................................................................................………………………………7.65E+00 1.31E+01 7.50E+00 9.42E+00
lb/hr........................................................................................................................………………………………1.57E-04 2.72E-04 1.58E-04 1.96E-04
gm/kg……………………………………………………………………….1.06E-05 1.84E-05 1.07E-05 1.32E-05
lbs/ton ………………………………………………………………………………………………………………………………………………….2.12E-05 3.67E-05 2.13E-05 2.64E-05

Selenium (Se)
µg/dscm........................................................................................................................………………………………1.13E+02 1.40E+02 1.35E+02 1.29E+02
lb/hr........................................................................................................................………………………………2.33E-03 2.90E-03 2.83E-03 2.69E-03
gm/kg……………………………………………………………………….1.57E-04 1.96E-04 1.91E-04 1.81E-04
lbs/ton ………………………………………………………………………………………………………………………………………………….3.15E-04 3.91E-04 3.83E-04 3.63E-04

W006AS-596331-RT-88R1 80 of 471



 
Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................1.25 ND 0 35.8 47.6 42.5 41.967
Arsenic (As), µg..............................................................................................................................1.75 ND 0 628 802 738 722.667
Beryllium (Be), µg..............................................................................................................................0.05 ND 0 0.144 0.149 0.162 0.152
Cadmium (Cd), µg..............................................................................................................................0.1 ND 0 68.8 83 84 78.600
Cobalt (Co), µg...............................................................................................................................0.125 ND 0 0.302 0.708 0.327 ND 0.446
Copper (Cu), µg..............................................................................................................................1.25 ND 0 78.3 86 84.7 83.000
Lead (Pb), µg...............................................................................................................................1.25 ND 0 8980 9960 9660 9533.333
Manganese (Mn), µg..............................................................................................................................0.075 0.816 27.6 16.8 13.4 19.267
Mercury (Hg) R1 R2 R3

Front Half, µg..............................................................................................................................0.0219 ND 0 ND 0 ND 0 ND 0 DLL 0.000 0.0219 0.0219 0.0219
BH-Impingers (HNO3/H2O2), µg...............................................................................................................................0.0699 0.0192 5.54 6.42 5.26 5.740 5.5400 6.4200 5.2600
BH-Impinger (Empty), µg..............................................................................................................................0.0101 ND 0 0.0598 0.272 0.0749 0.1356 0.0598 0.2720 0.0749
BH-Impingers (H2SO4/KMnO4), µg...............................................................................................................................0.0346 ND 0 4.78 4.75 3.77 4.43 4.7800 4.7500 3.7700
BH-HCl Rinse, µg.............................................................................................................................0.0198 ND 0 0.165 0.0285 ND 0 0.0645 0.1650 0.0285 0.0198
Total Mercury (Hg), µg.............................................................................................................................0.1563 0.0192 10.5667 11.4924 9.1466 10.402 10.5667 11.4924 9.1466

Nickel (Ni), µg...............................................................................................................................0.75 3.16 30.5 52.4 32.4 38.43
Selenium (Se), µg...............................................................................................................................3.75 ND 0 59.8 81.2 71.1 70.70

 

Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................
Date...................................................................................................................................................................
Start / Stop time...................................................................................................................

Result Flag Result Flag Result Flag Result Flag Result Flag Result

Antimony (Sb), µg.............................................................................................................................0.530 ND 0.00 2.01 1.2 1.17 1.46
Arsenic (As), µg..............................................................................................................................0.742 ND 0.00 63.1 112 102 92.37
Beryllium (Be), µg..............................................................................................................................0.021 ND 0.00 ND 0 ND 0 ND 0 ND 0.00
Cadmium (Cd), µg..............................................................................................................................0.042 ND 0.00 0.096 ND 0 ND 0 DLL 0.03
Cobalt (Co), µg...............................................................................................................................0.053 ND 0.00 0.358 0.203 0.169 DLL 0.24
Copper (Cu), µg..............................................................................................................................0.530 ND 0.00 1.52 2.37 1.3 ND 1.73
Lead (Pb), µg...............................................................................................................................0.530 ND 0.00 9.25 1.46 1.95 DLL 4.22
Manganese (Mn), µg..............................................................................................................................0.032 ND 0.00 2.41 8.87 1.39 4.22
Nickel (Ni), µg...............................................................................................................................0.318 ND 0.00 3.26 4.74 2.35 3.45
Selenium (Se), µg...............................................................................................................................1.593 ND 0.00 394 494 496 461.33

 

           ND - The result was measured below the RL and could not be approximated by the lab.
           DLL - The result was detected in some fractions that contribute to this calculation, but not all.
           ADL - The result was above the detection limit. (Unmarked data)
Back half MDL above are the average MDL for each run.

(MDL)

0751-1216
May 16, 2019

--

--1507-1933
--

MERCURY

LAB DATA SUMMARY

Method Field Blank Run 1

(MDL)

EPA METHOD 29 - FRONT HALF SAMPLE RESULTS

May 16, 2019Detection Limit

Owens Illinois

0850-1352 1507-1933 0751-1216 --

Owens Illinois

May 17, 2019 --
Run 3 Average

Furnace D

Furnace D

LAB DATA SUMMARY

EPA METHOD 29 - BACK HALF SAMPLE RESULTS

--
Run 3 Average

--

Method

Run 2

0850-1352

Run 1 Run 2

May 17, 2019

EXCEPT MERCURY (SEE FRONT HALF )

Detection Limit -- May 16, 2019 May 16, 2019
Field Blank
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Antimony (Sb), µg.............................................................................................................................35.8 47.6 42.5 41.966667

     Antimony (Sb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Antimony (Sb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Antimony (Sb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Antimony (Sb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Antimony (Sb), II.b 5% of Mfh, ug...............................................................................................................................1.79 2.38 2.13 2.10
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Antimony (Sb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mfh - Mfhb, ug...............................................................................................................................35.80 47.60 42.50 41.97
     Antimony (Sb), Mfh, blank corrected final, ug...............................................................................................................................35.8 47.6 42.5 41.966667

Arsenic (As), µg..............................................................................................................................628 802 738 722.66667

     Arsenic (As), Mmdl, ug...............................................................................................................................1.75 1.75 1.75
     Arsenic (As), Mfhb exceeds A, ug...............................................................................................................................No No No
     Arsenic (As), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Arsenic (As), II.a Mfhb, ug...............................................................................................................................0 0 0
     Arsenic (As), II.b 5% of Mfh, ug...............................................................................................................................31.40 40.10 36.90 36.13
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Arsenic (As), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mfh - Mfhb, ug...............................................................................................................................628.00 802.00 738.00 722.67
     Arsenic (As), Mfh, blank corrected final, ug...............................................................................................................................628 802 738 722.66667

Beryllium (Be), µg..............................................................................................................................0.144 0.149 0.162 0.1516667

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.05 0.05 0.05
     Beryllium (Be), Mfhb exceeds A, ug...............................................................................................................................No No No
     Beryllium (Be), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Beryllium (Be), II.a Mfhb, ug...............................................................................................................................0 0 0
     Beryllium (Be), II.b 5% of Mfh, ug...............................................................................................................................0.01 0.01 0.01 0.01
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Beryllium (Be), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mfh - Mfhb, ug...............................................................................................................................0.14 0.15 0.16 0.15
     Beryllium (Be), Mfh, blank corrected final, ug...............................................................................................................................0.144 0.149 0.162 0.1516667

1507-1933 0751-1216

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace D

Run 1 Run 2 Run 3
May 16, 2019 May 16, 2019 May 17, 2019

0850-1352
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--1507-1933 0751-1216

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace D

Run 1 Run 2 Run 3
May 16, 2019 May 16, 2019 May 17, 2019

0850-1352

Cadmium (Cd), µg..............................................................................................................................68.8 83 84 78.6

     Cadmium (Cd), Mmdl, ug...............................................................................................................................0.1 0.1 0.1
     Cadmium (Cd), Mfhb exceeds A, ug...............................................................................................................................No No No
     Cadmium (Cd), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Cadmium (Cd), II.a Mfhb, ug...............................................................................................................................0 0 0
     Cadmium (Cd), II.b 5% of Mfh, ug...............................................................................................................................3.44 4.15 4.20 3.93
     Cadmium (Cd), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Cadmium (Cd), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mfh - Mfhb, ug...............................................................................................................................68.80 83.00 84.00 78.60
     Cadmium (Cd), Mfh, blank corrected final, ug...............................................................................................................................68.8 83 84 78.6

Cobalt (Co), µg...............................................................................................................................0.302 0.708 0.327 0.4456667

     Cobalt (Co), Mmdl, ug...............................................................................................................................0.125 0.125 0.125
     Cobalt (Co), Mfhb exceeds A, ug...............................................................................................................................No No No
     Cobalt (Co), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Cobalt (Co), II.a Mfhb, ug...............................................................................................................................0 0 0
     Cobalt (Co), II.b 5% of Mfh, ug...............................................................................................................................0.02 0.04 0.02 0.02
     Cobalt (Co), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Cobalt (Co), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mfh - Mfhb, ug...............................................................................................................................0.30 0.71 0.33 0.45
     Cobalt (Co), Mfh, blank corrected final, ug...............................................................................................................................0.302 0.708 0.327 0.4456667

Copper (Cu), µg..............................................................................................................................78.3 86 84.7 83

     Copper (Cu), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Copper (Cu), Mfhb exceeds A, ug...............................................................................................................................No No No
     Copper (Cu), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Copper (Cu), II.a Mfhb, ug...............................................................................................................................0 0 0
     Copper (Cu), II.b 5% of Mfh, ug...............................................................................................................................3.92 4.30 4.24 4.15
     Copper (Cu), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Copper (Cu), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mfh - Mfhb, ug...............................................................................................................................78.30 86.00 84.70 83.00
     Copper (Cu), Mfh, blank corrected final, ug...............................................................................................................................78.3 86 84.7 83
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--

Run 1 Run 2 Run 3
May 16, 2019 May 16, 2019 May 17, 2019

0850-1352 1507-1933 0751-1216

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace D

Lead (Pb), µg...............................................................................................................................8980 9960 9660 9533.3333

     Lead (Pb), Mmdl, ug...............................................................................................................................1.25 1.25 1.25
     Lead (Pb), Mfhb exceeds A, ug...............................................................................................................................No No No
     Lead (Pb), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Lead (Pb), II.a Mfhb, ug...............................................................................................................................0 0 0
     Lead (Pb), II.b 5% of Mfh, ug...............................................................................................................................449.00 498.00 483.00 476.67
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Lead (Pb), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mfh - Mfhb, ug...............................................................................................................................8980.00 9960.00 9660.00 9533.33
     Lead (Pb), Mfh, blank corrected final, ug...............................................................................................................................8980 9960 9660 9533.3333

Manganese (Mn), µg..............................................................................................................................27.6 16.8 13.4 19.27

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.075 0.075 0.075

     Manganese (Mn), Mfhb exceeds A, ug...............................................................................................................................No No No
     Manganese (Mn), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Manganese (Mn), II.a Mfhb, ug...............................................................................................................................0.8 0.8 0.8
     Manganese (Mn), II.b 5% of Mfh, ug...............................................................................................................................1.38 0.84 0.67 0.96
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.82 0.82 0.67
     Manganese (Mn), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Manganese (Mn), Mfhb - final, ug...............................................................................................................................0.82 0.82 0.82
     Manganese (Mn), Mfh - Mfhb, ug...............................................................................................................................26.78 15.98 12.58 18.45
     Manganese (Mn), Mfh, blank corrected final, ug...............................................................................................................................26.78 15.98 12.58 18.45

Mercury (Hg), front half, µg..............................................................................................................................0.0219 0.0219 0.0219 0.0219

Mercury (Hg), back half, µg..............................................................................................................................10.5448 11.4705 9.1247 10.38

     Mercury (Hg) - FH, Mmdl, ug...............................................................................................................................0.0219 0.0219 0.0219
     Mercury (Hg) - BH, Mmdl, ug...............................................................................................................................0.13437 0.13437 0.13437
     Mercury (Hg), (Hgfhb + Hgbhb) exceeds 0.6 ug...............................................................................................................................No No No
     Mercury (Hg), I. 0.60, ug...............................................................................................................................0.6 0.6 0.6
     Mercury (Hg), II.a.1 Hgfhb, ug...............................................................................................................................0 0 0
     Mercury (Hg), II.a.2 Hgbhb, ug...............................................................................................................................0.0192 0.0192 0.0192
     Mercury (Hg), II.a (Hgfhb + Hgbhb), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), II.b 5% of (Hgfh+Hgbh), ug...............................................................................................................................0.53 0.57 0.46 0.52
     Mercury (Hg), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), Greater of I or II, ug...............................................................................................................................0.60 0.60 0.60
     Mercury (Hg), (Hgfhb + Hgbhb) - final, ug...............................................................................................................................0.02 0.02 0.02
     Mercury (Hg), (Hgfh - Hgfhb) + (Hgbh - Hgbhb), ug...............................................................................................................................10.55 11.47 9.13 10.38
     Mercury (Hg), total, blank corrected final, ug...............................................................................................................................10.548 11.473 9.127 10.383
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
Filter size, mm......................................................................................................................................................................................................................................................................90
   
Test number................................................................................................................................. Average
Date................................................................................................................................................................... --
Start / Stop time...............................................................................................................................................................................................--1507-1933 0751-1216

BLANK CORRECTION SUMMARY

EPA METHOD 29 - FRONT HALF 

Owens Illinois
Furnace D

Run 1 Run 2 Run 3
May 16, 2019 May 16, 2019 May 17, 2019

0850-1352

Nickel (Ni), µg...............................................................................................................................30.5 52.4 32.4 38.433333

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.75 0.75 0.75
     Nickel (Ni), Mfhb exceeds A, ug...............................................................................................................................No No No
     Nickel (Ni), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Nickel (Ni), II.a Mfhb, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), II.b 5% of Mfh, ug...............................................................................................................................1.53 2.62 1.62 1.92
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................1.53 2.62 1.62
     Nickel (Ni), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Nickel (Ni), Mfhb - final, ug...............................................................................................................................3.16 3.16 3.16
     Nickel (Ni), Mfh - Mfhb, ug...............................................................................................................................27.34 49.24 29.24 35.27
     Nickel (Ni), Mfh, blank corrected final, ug...............................................................................................................................27.34 49.24 29.24 35.273333

Selenium (Se), µg...............................................................................................................................59.8 81.2 71.1 70.7

     Selenium (Se), Mmdl, ug...............................................................................................................................3.75 3.75 3.75
     Selenium (Se), Mfhb exceeds A, ug...............................................................................................................................No No No
     Selenium (Se), I. "A", ug...............................................................................................................................13.8 13.8 13.8
     Selenium (Se), II.a Mfhb, ug...............................................................................................................................0 0 0
     Selenium (Se), II.b 5% of Mfh, ug...............................................................................................................................2.99 4.06 3.56 3.54
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Greater of I or II, ug...............................................................................................................................13.80 13.80 13.80
     Selenium (Se), Mfhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mfh - Mfhb, ug...............................................................................................................................59.80 81.20 71.10 70.70
     Selenium (Se), Mfh, blank corrected final, ug...............................................................................................................................59.8 81.2 71.1 70.7
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --

Antimony (Sb), µg.............................................................................................................................2.01 1.2 1.17 1.46

     Antimony (Sb), Mmdl, ug...............................................................................................................................0.53 0.53 0.53 0.53
     Antimony (Sb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Antimony (Sb), I. 1 ug...............................................................................................................................1 1 1
     Antimony (Sb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), II.b 5% of Mbh, ug...............................................................................................................................0.10 0.06 0.06 0.07
     Antimony (Sb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Antimony (Sb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Antimony (Sb), Mbh - Mfhb, ug...............................................................................................................................2.01 1.20 1.17
     Antimony (Sb), Mbh, blank corrected final, ug...............................................................................................................................2.01 1.20 1.17 1.46

Arsenic (As), µg..............................................................................................................................63.10 112.00 102.00 92.37

     Arsenic (As), Mmdl, ug...............................................................................................................................0.742 0.742 0.742 0.742
     Arsenic (As), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Arsenic (As), I. 1 ug...............................................................................................................................1 1 1
     Arsenic (As), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), II.b 5% of Mbh, ug...............................................................................................................................3.155 5.6 5.1 4.6183333
     Arsenic (As), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Arsenic (As), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Arsenic (As), Mbh - Mfhb, ug...............................................................................................................................63.10 112.00 102.00
     Arsenic (As), Mbh, blank corrected final, ug...............................................................................................................................63.1 112 102 92.366667

Beryllium (Be), µg..............................................................................................................................0.00 0.00 0.00 0.00

     Beryllium (Be), Mmdl, ug...............................................................................................................................0.021 0.021 0.021 0.021
     Beryllium (Be), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Beryllium (Be), I. 1 ug...............................................................................................................................1 1 1
     Beryllium (Be), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), II.b 5% of Mbh, ug...............................................................................................................................0 0 0 0
     Beryllium (Be), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Beryllium (Be), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh - Mfhb, ug...............................................................................................................................0.00 0.00 0.00
     Beryllium (Be), Mbh, blank corrected final, ug...............................................................................................................................0.02133333 0.0213333 0.0213333 0.0213333

Owens Illinios
Furnace D

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --

Owens Illinios
Furnace D

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Cadmium (Cd), µg..............................................................................................................................0.096 0 0 0.032

     Cadmium (Cd), Mmdl, ug...............................................................................................................................0.04233333 0.0423333 0.0423333 0.0423333
     Cadmium (Cd), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cadmium (Cd), I. 1 ug...............................................................................................................................1 1 1
     Cadmium (Cd), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), II.b 5% of Mbh, ug...............................................................................................................................0.0048 0 0 0.0016
     Cadmium (Cd), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cadmium (Cd), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cadmium (Cd), Mbh - Mfhb, ug...............................................................................................................................0.10 0.00 0.00
     Cadmium (Cd), Mbh, blank corrected final, ug...............................................................................................................................0.096 0.0423333 0.0423333 0.0602222

Cobalt (Co), µg...............................................................................................................................0.358 0.203 0.169 0.2433333

     Cobalt (Co), Mmdl, ug...............................................................................................................................0.05266667 0.0526667 0.0526667 0.0526667
     Cobalt (Co), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Cobalt (Co), I. 1 ug...............................................................................................................................1 1 1
     Cobalt (Co), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), II.b 5% of Mbh, ug...............................................................................................................................0.0179 0.01015 0.00845 0.0121667
     Cobalt (Co), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Cobalt (Co), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Cobalt (Co), Mbh - Mfhb, ug...............................................................................................................................0.36 0.20 0.17
     Cobalt (Co), Mbh, blank corrected final, ug...............................................................................................................................0.358 0.203 0.169 0.2433333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --

Owens Illinios
Furnace D

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Copper (Cu), µg..............................................................................................................................1.52 2.37 1.3 1.73

     Copper (Cu), Mmdl, ug...............................................................................................................................0.53 0.53 0.53 0.53
     Copper (Cu), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Copper (Cu), I. 1 ug...............................................................................................................................1 1 1
     Copper (Cu), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), II.b 5% of Mbh, ug...............................................................................................................................0.076 0.1185 0.065 0.0865
     Copper (Cu), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Copper (Cu), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Copper (Cu), Mbh - Mfhb, ug...............................................................................................................................1.52 2.37 1.30
     Copper (Cu), Mbh, blank corrected final, ug...............................................................................................................................1.52 2.37 1.3 1.73

Lead (Pb), µg...............................................................................................................................9.25 1.46 1.95 4.22

     Lead (Pb), Mmdl, ug...............................................................................................................................0.530 0.530 0.530 0.530
     Lead (Pb), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Lead (Pb), I. 1 ug...............................................................................................................................1 1 1
     Lead (Pb), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), II.b 5% of Mbh, ug...............................................................................................................................0.4625 0.073 0.0975 0.211
     Lead (Pb), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Lead (Pb), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Lead (Pb), Mbh - Mfhb, ug...............................................................................................................................9.25 1.46 1.95
     Lead (Pb), Mbh, blank corrected final, ug...............................................................................................................................9.25 1.46 1.95 4.22

Manganese (Mn), µg..............................................................................................................................2.41 8.87 1.39 4.2233333

     Manganese (Mn), Mmdl, ug...............................................................................................................................0.032 0.032 0.032 0.032
     Manganese (Mn), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Manganese (Mn), I. 1 ug...............................................................................................................................1 1 1
     Manganese (Mn), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), II.b 5% of Mbh, ug...............................................................................................................................0.1205 0.4435 0.0695 0.2111667
     Manganese (Mn), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Manganese (Mn), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Manganese (Mn), Mbh - Mfhb, ug...............................................................................................................................2.41 8.87 1.39
     Manganese (Mn), Mbh, blank corrected final, ug...............................................................................................................................2.41 8.87 1.39 4.2233333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --

Owens Illinios
Furnace D

BLANK CORRECTION SUMMARY

EPA METHOD 29 - BACK HALF 
EXCEPT MERCURY (SEE FRONT HALF )

Nickel (Ni), µg...............................................................................................................................3.26 4.74 2.35 3.45

     Nickel (Ni), Mmdl, ug...............................................................................................................................0.318 0.318 0.318 0.318
     Nickel (Ni), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Nickel (Ni), I. 1 ug...............................................................................................................................1 1 1
     Nickel (Ni), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), II.b 5% of Mbh, ug...............................................................................................................................0.163 0.237 0.1175 0.1725
     Nickel (Ni), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Nickel (Ni), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Nickel (Ni), Mbh - Mfhb, ug...............................................................................................................................3.26 4.74 2.35
     Nickel (Ni), Mbh, blank corrected final, ug...............................................................................................................................3.26 4.74 2.35 3.45

Selenium (Se), µg...............................................................................................................................394 494 496 461.33333

     Selenium (Se), Mmdl, ug...............................................................................................................................1.59333333 1.5933333 1.5933333 1.5933333
     Selenium (Se), If Mbhb exceeds 1, ug...............................................................................................................................No No No
     Selenium (Se), I. 1 ug...............................................................................................................................1 1 1
     Selenium (Se), II.a Mbhb, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), II.b 5% of Mbh, ug...............................................................................................................................19.7 24.7 24.8 23.066667
     Selenium (Se), II final - lesser of II(a) or II(b), ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbhb - greater of I or II, ug...............................................................................................................................1.00 1.00 1.00

     Selenium (Se), Mbhb - final, ug...............................................................................................................................0.00 0.00 0.00
     Selenium (Se), Mbh - Mfhb, ug...............................................................................................................................394.00 494.00 496.00
     Selenium (Se), Mbh, blank corrected final, ug...............................................................................................................................394 494 496 461.33333
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Client...............................................................................................................................................................................................................................................................
Unit / Location.............................................................................................................................................................................................................................................................
  

Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --

Antimony (Sb), fh blank corrected, µg...............................................................................................................................35.80 47.60 42.50 41.97
Antimony (Sb) bh blank corrected, µg...............................................................................................................................2.01 1.20 1.17 1.46
Antimony (Sb) total, µg...............................................................................................................................37.81 48.80 43.67 43.43

Arsenic (As), fh blank corrected, µg...............................................................................................................................628.00 802.00 738.00 722.67
Arsenic (As) bh blank corrected, µg...............................................................................................................................63.10 112.00 102.00 92.37
Arsenic (As) total, µg...............................................................................................................................691.10 914.00 840.00 815.03

Beryllium (Be), fh blank corrected, µg...............................................................................................................................0.14 0.15 0.16 0.15
Beryllium (Be) bh blank corrected, µg...............................................................................................................................ND 0.02 ND 0.02 ND 0.02 ND 0.02
Beryllium (Be) total, µg...............................................................................................................................DLL 0.17 DLL 0.17 DLL 0.18 DLL 0.17

Cadmium (Cd), fh blank corrected, µg...............................................................................................................................68.80 83.00 84.00 78.60
Cadmium (Cd) bh blank corrected, µg...............................................................................................................................0.10 ND 0.04 ND 0.04 DLL 0.06
Cadmium (Cd) total, µg...............................................................................................................................68.90 DLL 83.04 DLL 84.04 DLL 78.66

Cobalt (Co), fh blank corrected, µg...............................................................................................................................0.302 0.708 0.327 0.446
Cobalt (Co) bh blank corrected, µg...............................................................................................................................0.358 0.203 0.169 0.243
Cobalt (Co) total, µg...............................................................................................................................0.660 0.911 0.496 0.689

Copper (Cu), fh blank corrected, µg...............................................................................................................................78.30 86.00 84.70 83.00
Copper (Cu) bh blank corrected, µg...............................................................................................................................1.52 2.37 1.30 1.73
Copper (Cu) total, µg...............................................................................................................................79.82 88.37 86.00 84.73

Lead (Pb), fh blank corrected, µg...............................................................................................................................8980.00 9960.00 9660.00 9533.33
Lead (Pb) bh blank corrected, µg...............................................................................................................................9.25 1.46 1.95 4.22
Lead (Pb) total, µg...............................................................................................................................8989.25 9961.46 9661.95 9537.55

Manganese (Mn), fh blank corrected, µg...............................................................................................................................26.78 15.98 12.58 18.45
Manganese (Mn) bh blank corrected, µg...............................................................................................................................2.41 8.87 1.39 4.22
Manganese (Mn) total, µg...............................................................................................................................29.19 24.85 13.97 22.67

Mercury (Hg), total blank corrected, µg...............................................................................................................................DLL 10.55 DLL 11.47 DLL 9.13 DLL 10.38

Nickel (Ni), fh blank corrected, µg...............................................................................................................................27.34 49.24 29.24 35.27
Nickel (Ni) bh blank corrected, µg...............................................................................................................................3.26 4.74 2.35 3.45
Nickel (Ni) total, µg...............................................................................................................................30.60 53.98 31.59 38.72

Selenium (Se), fh blank corrected, µg...............................................................................................................................59.80 81.20 71.10 70.70
Selenium (Se) bh blank corrected, µg...............................................................................................................................394.00 494.00 496.00 461.33
Selenium (Se) total, µg...............................................................................................................................453.80 575.20 567.10 532.03

BLANK CORRECTED RESULTS SUMMARY

EPA METHOD 29

Owens Illinois
Furnace D
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Client...............................................................................................................................................................................................................................................................Owens Illinois
Unit / Location.............................................................................................................................................................................................................................................................Furnace D
A (stack area), ft2..........................................................................................................................................................................................................4.587
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
   
Test number.................................................................................................................................Run 1 Run 2 Run 3 Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1352 1507-1933 0751-1216 --
   
Meter box number............................................................................................................................................................................................................................................................................MB4 MB4 MB4 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9927 0.9927 0.9927 0.9927
Θ (sample time), min...................................................................................................................................................................240 240 240 240
Nozzle diameter, in...................................................................................................................................................................0.3056 0.3082 0.3080 0.3073
Pbar (barometric pressure), in Hg...........................................................................................................29.46 29.46 29.81 29.58
Vm (meter box volume), acf..........................................................................................................146.175 151.248 153.075 150.166
Vlc (impinger liquid ), gm.................................................................................................................543.3 583.2 591.9 572.8
Tm (meter temperature), °F.....................................................................................................................75.8 78.3 79.3 77.8
ΔH (meter pressure), in. H2O..............................................................................................................1.243 1.292 1.319 1.285
ΔP (velocity head), in. H2O............................................................................................................0.3836 0.3992 0.4023 0.3950
Pg (static pressure), in. H2O...........................................................................................................0.08 0.08 0.08 0.08
Ts (stack temperature), °F.....................................................................................................................710.9 718.9 709.6 713.1
%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................6.81 7.36 7.31 7.16
%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................9.40 9.44 9.59 9.48
     
Vm(std) (standard sample volume), dscf.......................................................................................................................................................................141.236 145.465 148.723 145.141
Vw(std) (water vapor volume), scf................................................................................................................................................................................25.617 27.498 27.908 27.008
Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.1535 0.1590 0.1580 0.1568
Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA NA
Bws (moisture fraction applicable)), non-dimensional................................................................................................................................................................................0.1535 0.1590 0.1580 0.1568
Md (stack gas molecular weight), dry.................................................................................................................................................................................29.776 29.805 29.827 29.803
Ms (stack gas molecular weight), wet.................................................................................................................................................................................27.968 27.928 27.958 27.952
Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.466 29.466 29.816 29.583
Vs (stack gas velocity), ft/sec...............................................................................................................................................................53.018 54.302 53.954 53.758
Q (stack flow rate), acf/min....................................................................................................................................................................14,592 14,945 14,849 14,795
Qsw (stack flow rate), wscf/min..................................................................................................................................................................6,480 6,592 6,680 6,584
Qsd (stack flow rate), dscf/min..................................................................................................................................................................5,485 5,544 5,625 5,551
I (isokinetic ratio), %.................................................................................................................................................................96.6 96.8 97.7 97.0
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Client...............................................................................................................................................................................................................................................................OWENS ILLINOIS
Unit / Location.............................................................................................................................................................................................................................................................FURNACE "A" NORTH
A (stack area), ft2...............................................................................................................................................................................................................................................................10.752
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
Production Basis, Kg/hr……………………………………………………………….7,639 7,639 7,639 7,639
  
Test number.................................................................................................................................R1-Cr R2-Cr R3-Cr Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0900-1630 0900-1730 0800-1530 --
  
Meter box number............................................................................................................................................................................................................................................................................MB29 MB29 MB29 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9875 0.9875 0.9875 0.9875
Θ (sample time), min...................................................................................................................................................................240 240 240 240
Nozzle diameter, in...................................................................................................................................................................0.1685 0.1685 0.1685 0.1685
Pbar (barometric pressure), in Hg...........................................................................................................29.60 29.98 29.97 29.85
Vm (meter box volume), acf..........................................................................................................121.264 128.404 129.221 126.296
Vlc (impinger liquid ), gm.................................................................................................................122.9 163.6 153.0 146.5
Tm (meter temperature), °F.....................................................................................................................80.0 82.4 77.5 80.0
ΔH (meter pressure), in. H2O..............................................................................................................0.795 0.883 0.898 0.859
ΔP (velocity head), in. H2O............................................................................................................1.6340 1.8391 1.8901 1.7878
Pg (static pressure), in. H2O...........................................................................................................-1.10 -0.99 -1.00 -1.03
Ts (stack temperature), °F.....................................................................................................................386.8 393.6 391.2 390.6
%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.52 16.80 16.96 17.09
%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.65 2.80 2.73 2.73

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................116.055 123.944 125.827 121.942
Vm(std) (standard sample volume), dscm.......................................................................................................................................................................3.286 3.510 3.563 3.453
Vw(std) (water vapor volume), scf................................................................................................................................................................................5.795 7.714 7.214 6.907
Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0476 0.0586 0.0542 0.0535
Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA --
Bws (moisture fraction applicable), non-dimensional................................................................................................................................................................................0.0476 0.0586 0.0542 0.0535
Md (stack gas molecular weight), dry.................................................................................................................................................................................29.124 29.120 29.116 29.120
Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.595 28.468 28.513 28.525
Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.519 29.907 29.896 29.774
Vs (stack gas velocity), ft/sec...............................................................................................................................................................91.945 97.514 98.656 96.038
Q (stack flow rate), acf/min....................................................................................................................................................................59,316 62,909 63,646 61,957
Qsw (stack flow rate), wscf/min..................................................................................................................................................................36,488 38,895 39,448 38,277
Qsd (stack flow rate), dscf/min..................................................................................................................................................................34,753 36,616 37,309 36,226
I (isokinetic ratio), %.................................................................................................................................................................96.6 97.9 97.6 97.4
     
Chromium (Cr)

Probe Rinse, µg........................................................................................................................………………………………26.6 34.5 24.1 28.4
Filter, Imp 1&2, µg........................................................................................................................………………………………99.2 124.0 130.0 117.7
µg........................................................................................................................………………………………125.8 158.5 154.1 146.1
µg/dscm........................................................................................................................………………………………3.83E+01 4.52E+01 4.32E+01 4.22E+01
lb/hr........................................................................................................................………………………………4.98E-03 6.19E-03 6.04E-03 5.74E-03
lb/ton-Glass.......................................................................................................................………………………………5.92E-04 7.36E-04 7.18E-04 6.82E-04
gm/hr........................................................................................................................………………………………2.26E+00 2.81E+00 2.74E+00 2.60E+00
gm/Kg-Glass........................................................................................................................………………………………2.96E-04 3.68E-04 3.59E-04 3.41E-04

Chromium (Cr+6)
Probe Rinse, µg........................................................................................................................………………………………0.2480 0.1720 0.3370 0.2523
Filter, Imp 1&2, µg........................................................................................................................………………………………0.1160 0.1100 0.0927 0.1062
µg........................................................................................................................………………………………0.3640 0.2820 0.4297 0.3586
µg/dscm........................................................................................................................………………………………1.11E-01 8.03E-02 1.21E-01 1.04E-01
lb/hr........................................................................................................................………………………………1.44E-05 1.10E-05 1.69E-05 1.41E-05
lb/ton-Glass.......................................................................................................................………………………………1.71E-06 1.31E-06 2.00E-06 1.67E-06
gm/hr........................................................................................................................………………………………6.54E-03 5.00E-03 7.64E-03 6.39E-03
gm/Kg-Glass........................................................................................................................………………………………8.56E-07 6.54E-07 1.00E-06 8.37E-07

Percent Cr6+
……………………………………………………………………………………………………………..0.29% 0.18% 0.28% 0.25%
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Client...............................................................................................................................................................................................................................................................OWENS ILLINOIS
Unit / Location.............................................................................................................................................................................................................................................................FURNACE "A" SOUTH
A (stack area), ft2...............................................................................................................................................................................................................................................................10.679
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….8.42 8.42 8.42 8.42
Production Basis, Kg/hr……………………………………………………………….7,639 7,639 7,639 7,639
  
Test number.................................................................................................................................R1-Cr R2-Cr R3-Cr Average
Date...................................................................................................................................................................May 21, 2019 May 22, 2019 May 23, 2019 --
Start / Stop time...................................................................................................................0930-1800 0830-1645 0830-1600 --
  
Meter box number............................................................................................................................................................................................................................................................................MB4 MB4 MB4 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9927 0.9927 0.9927 0.9927
Θ (sample time), min...................................................................................................................................................................240 240 240 240
Nozzle diameter, in...................................................................................................................................................................0.1597 0.1553 0.1553 0.1568
Pbar (barometric pressure), in Hg...........................................................................................................29.60 29.98 29.97 29.85
Vm (meter box volume), acf..........................................................................................................121.584 102.218 105.025 109.609
Vlc (impinger liquid ), gm.................................................................................................................120.7 121.5 101.7 114.6
Tm (meter temperature), °F.....................................................................................................................81.3 77.9 77.0 78.7
ΔH (meter pressure), in. H2O..............................................................................................................0.793 0.570 0.651 0.671
ΔP (velocity head), in. H2O............................................................................................................2.0373 1.6490 1.7387 1.8084
Pg (static pressure), in. H2O...........................................................................................................-1.20 -1.10 -1.20 -1.17
Ts (stack temperature), °F.....................................................................................................................344.5 350.8 350.5 348.6
%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................17.52 16.80 16.96 17.09
%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................2.65 2.80 2.73 2.73

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................116.712 99.940 102.838 106.497
Vm(std) (standard sample volume), dscm.......................................................................................................................................................................3.305 2.830 2.912 3.016
Vw(std) (water vapor volume), scf................................................................................................................................................................................5.691 5.729 4.795 5.405
Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.0465 0.0542 0.0446 0.0484
Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA --
Bws (moisture fraction applicable), non-dimensional................................................................................................................................................................................0.0465 0.0542 0.0446 0.0484
Md (stack gas molecular weight), dry.................................................................................................................................................................................29.124 29.120 29.116 29.120
Ms (stack gas molecular weight), wet.................................................................................................................................................................................28.607 28.517 28.620 28.581
Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.512 29.899 29.882 29.764
Vs (stack gas velocity), ft/sec...............................................................................................................................................................100.056 89.928 92.185 94.056
Q (stack flow rate), acf/min....................................................................................................................................................................64,111 57,622 59,068 60,267
Qsw (stack flow rate), wscf/min..................................................................................................................................................................41,505 37,496 38,429 39,143
Qsd (stack flow rate), dscf/min..................................................................................................................................................................39,575 35,463 36,717 37,252
I (isokinetic ratio), %.................................................................................................................................................................94.3 95.3 94.7 94.8
     
Chromium (Cr)

Probe Rinse, µg........................................................................................................................………………………………18.70 19.20 12.20 16.70
Filter, Imp 1&2, µg........................................................................................................................………………………………113.00 104.00 84.00 100.33
µg........................................................................................................................………………………………131.70 123.20 96.20 117.03
µg/dscm........................................................................................................................………………………………3.98E+01 4.35E+01 3.30E+01 3.88E+01
lb/hr........................................................................................................................………………………………5.91E-03 5.78E-03 4.54E-03 5.41E-03
lb/ton-Glass.......................................................................................................................………………………………7.01E-04 6.87E-04 5.40E-04 6.43E-04
gm/hr........................................................................................................................………………………………2.68E+00 2.62E+00 2.06E+00 2.45E+00
gm/Kg-Glass........................................................................................................................………………………………3.51E-04 3.43E-04 2.70E-04 3.21E-04

Chromium (Cr+6)
Probe Rinse, µg........................................................................................................................………………………………0.1600 0.2110 0.0909 0.1540
Filter, Imp 1&2, µg........................................................................................................................………………………………0.1770 0.0833 0.1010 0.1204
µg........................................................................................................................………………………………0.3370 0.2943 0.1919 0.2744
µg/dscm........................................................................................................................………………………………1.02E-01 1.04E-01 6.59E-02 9.06E-02
lb/hr........................................................................................................................………………………………1.51E-05 1.38E-05 9.06E-06 1.27E-05
lb/ton-Glass.......................................................................................................................………………………………1.80E-06 1.64E-06 1.08E-06 1.50E-06
gm/hr........................................................................................................................………………………………6.86E-03 6.27E-03 4.11E-03 5.74E-03
gm/Kg-Glass........................................................................................................................………………………………8.98E-07 8.20E-07 5.38E-07 7.52E-07

Percent Cr6+
……………………………………………………………………………………………………………..0.26% 0.24% 0.20% 0.23%
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Client...............................................................................................................................................................................................................................................................OWENS ILLINOIS
Unit / Location.............................................................................................................................................................................................................................................................FURNACE "D"
A (stack area), ft2...............................................................................................................................................................................................................................................................4.587
Tref (reference temperature), °F.....................................................................................................................................................................................................................................................................68
Production Basis, tons/hr……………………………………………………………….7.40 7.40 7.40 7.40
Production Basis, Kg/hr……………………………………………………………….6,717 6,717 6,717 6,717
  
Test number.................................................................................................................................R1-Cr R2-Cr R3-Cr Average
Date...................................................................................................................................................................May 16, 2019 May 16, 2019 May 17, 2019 --
Start / Stop time...................................................................................................................0850-1343 1507-1947 0751-1238 --
  
Meter box number............................................................................................................................................................................................................................................................................MB30 MB30 MB30 --
Cp (pitot coefficient), dimensionless ............................................................................................................................................................................................................................................................................0.84 0.84 0.84 0.84
Y (meter calibration factor), dimensionless......................................................................................................................................................................................................................................................................0.9865 0.9865 0.9865 0.9865
Θ (sample time), min...................................................................................................................................................................240 240 240 240
Nozzle diameter, in...................................................................................................................................................................0.2842 0.2203 0.2203 0.2416
Pbar (barometric pressure), in Hg...........................................................................................................29.46 29.46 29.81 29.58

Vm (meter box volume), acf..........................................................................................................128.738 77.259 76.486 94.161

Vlc (impinger liquid ), gm.................................................................................................................486.4 259.8 274.2 340.1

Tm (meter temperature), °F.....................................................................................................................75.0 70.5 74.2 73.2

ΔH (meter pressure), in. H2O..............................................................................................................0.937 0.349 0.348 0.545

ΔP (velocity head), in. H2O............................................................................................................0.4132 0.4202 0.4102 0.4145

Pg (static pressure), in. H2O...........................................................................................................0.08 0.08 0.08 0.08

Ts (stack temperature), °F.....................................................................................................................702.9 717.6 698.9 706.5

%O2 (oxygen stack gas), % volume dry..................................................................................................................................................................6.81 7.36 7.31 7.16

%CO2 (carbon dioxide stack gas), % volume dry..................................................................................................................................................................9.40 9.44 9.59 9.48

Vm(std) (standard sample volume), dscf.......................................................................................................................................................................123.710 74.750 74.366 90.942

Vm(std) (standard sample volume), dscm.......................................................................................................................................................................3.503 2.117 2.106 2.575

Vw(std) (water vapor volume), scf................................................................................................................................................................................22.934 12.250 12.929 16.037

Bws (moisture fraction), non-dimensional................................................................................................................................................................................0.1564 0.1408 0.1481 0.1484

Bws (moisture fraction saturated), non-dimensional................................................................................................................................................................................NA NA NA --

Bws (moisture fraction applicable), non-dimensional................................................................................................................................................................................0.1564 0.1408 0.1481 0.1484

Md (stack gas molecular weight), dry.................................................................................................................................................................................29.776 29.805 29.827 29.803

Ms (stack gas molecular weight), wet.................................................................................................................................................................................27.935 28.143 28.075 28.051

Ps (absolute stack pressure), in Hg...............................................................................................................................................................29.466 29.466 29.816 29.583

Vs (stack gas velocity), ft/sec...............................................................................................................................................................54.867 55.473 54.116 54.819

Q (stack flow rate), acf/min....................................................................................................................................................................15,100 15,267 14,894 15,087

Qsw (stack flow rate), wscf/min..................................................................................................................................................................6,752 6,741 6,762 6,752

Qsd (stack flow rate), dscf/min..................................................................................................................................................................5,696 5,792 5,761 5,750

I (isokinetic ratio), %.................................................................................................................................................................94.2 93.2 93.2 93.5
     
Chromium (Cr)

Probe Rinse, µg........................................................................................................................………………………………98.3 93.6 70.8 87.6
Filter, Imp 1&2, µg........................................................................................................................………………………………160.0 159.0 245.0 188.0
µg........................................................................................................................………………………………258.3 252.6 315.8 275.6
µg/dscm........................................................................................................................………………………………7.37E+01 1.19E+02 1.50E+02 1.14E+02
lb/hr........................................................................................................................………………………………1.57E-03 2.59E-03 3.24E-03 2.47E-03
lb/ton-Glass.......................................................................................................................………………………………2.12E-04 3.50E-04 4.37E-04 3.33E-04
gm/hr........................................................................................................................………………………………7.14E-01 1.17E+00 1.47E+00 1.12E+00
gm/Kg-Glass........................................................................................................................………………………………1.06E-04 1.75E-04 2.19E-04 1.67E-04

Chromium (Cr+6)
Probe Rinse, µg........................................................................................................................………………………………0.3210 0.1450 0.1620 0.2093
Filter, Imp 1&2, µg........................................................................................................................………………………………0.0406 0.0292 0.0310 0.0336

µg........................................................................................................................………………………………0.3616 0.1742 0.1930 0.2429
µg/dscm........................................................................................................................………………………………1.03E-01 8.23E-02 9.17E-02 9.24E-02
lb/hr........................................................................................................................………………………………2.20E-06 1.79E-06 1.98E-06 1.99E-06
lb/ton-Glass.......................................................................................................................………………………………2.97E-07 2.41E-07 2.67E-07 2.69E-07
gm/hr........................................................................................................................………………………………9.99E-04 8.10E-04 8.97E-04 9.02E-04
gm/Kg-Glass........................................................................................................................………………………………1.49E-07 1.21E-07 1.34E-07 1.34E-07

Percent Cr6+
……………………………………………………………………………………………………………..0.14% 0.07% 0.06% 0.09%

NOTES:  All Cr+6 Filter and Imp 1&2 are reported at the detection and are Italic .
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CARB 425

W006AS-596331-RT-88R1 95 of 471



Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix A.6 
Example Calculations 

  

W006AS-596331-RT-88R1 96 of 471



W006AS-596331-RT-88R1 97 of 471



W006AS-596331-RT-88R1 98 of 471



W006AS-596331-RT-88R1 99 of 471



W006AS-596331-RT-88R1 100 of 471



W006AS-596331-RT-88R1 101 of 471



W006AS-596331-RT-88R1 102 of 471



W006AS-596331-RT-88R1 103 of 471



W006AS-596331-RT-88R1 104 of 471



W006AS-596331-RT-88R1 105 of 471



W006AS-596331-RT-88R1 106 of 471



W006AS-596331-RT-88R1 107 of 471



W006AS-596331-RT-88R1 108 of 471



W006AS-596331-RT-88R1 109 of 471



W006AS-596331-RT-88R1 110 of 471



W006AS-596331-RT-88R1 111 of 471



W006AS-596331-RT-88R1 112 of 471



W006AS-596331-RT-88R1 113 of 471



W006AS-596331-RT-88R1 114 of 471



W006AS-596331-RT-88R1 115 of 471



W006AS-596331-RT-88R1 116 of 471



W006AS-596331-RT-88R1 117 of 471



W006AS-596331-RT-88R1 118 of 471



W006AS-596331-RT-88R1 119 of 471



Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix A.7 
General Emissions Calculations 

  

W006AS-596331-RT-88R1 120 of 471



Page 1 of 5 

EMISSION CALCULATIONS 
 

1. Volumetric Flow and Isokinetics 
 
 a. Standard sample gas volume, dscf 

𝑉௠ ௦௧ௗ = (𝑉௠)(𝑌)
(𝑇௦௧ௗ + 460) ቀ𝑃௕௔௥ +

∆𝐻
13.6

ቁ

(𝑇௠ + 460)(𝑃௦௧ௗ)
 

 b. Water vapor volume, scf 

𝑉௪ ௦௧ௗ =  (0.04715)(𝑉௟௖) ൬
𝑇௦௧ௗ + 460

528
൰ 

 c. Moisture content, non-dimensional 

𝐵௪௦ =
𝑉௪ ௦௧ௗ

(𝑉௠ ௦௧ௗ + 𝑉௪ ௦௧ௗ)
 

 d. Stack gas molecular weight, lb/lb mole (dry) 

𝑀𝑊ௗ௥௬ = [0.44(%𝐶𝑂ଶ)] + [0.32(%𝑂ଶ)] + [0.28(%𝑁ଶ)] 

e. Stack gas molecular weight, lb/lb mole (wet) 

𝑀𝑊௪௘௧ = ൣ𝑀𝑊ௗ௥௬(1 − 𝐵௪௦)൧ + [18(𝐵௪௦)] 

f. Absolute stack pressure, in Hg 

𝑃௦ = 𝑃௕௔௥ + ൬
𝑃௦௚

13.6
൰ 

 g. Stack velocity, ft/sec 

𝑣௦ = (85.49)൫𝐶௣൯൫√∆𝑃൯ඨ
𝑇௦

(𝑃௦)(𝑀𝑊௪௘௧)
 

h. Actual stack flow rate, acfm 

𝑄 = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

i. Standard stack gas flow rate, wscfm 

𝑄௪௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

j. Standard stack gas flow rate, dscfm 

𝑄ௗ௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵௪௦) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

k. Percent isokinetic 

𝐼 =
(𝑇௦)(𝑉௠ ௦௧ௗ)(𝑃௦௧ௗ)(100)

(𝑇௦௧ௗ + 460)(𝑣௦)(𝜃)(𝐴௡)(𝑃௦)(60)(1 − 𝐵௪௦)
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2. Gaseous Emissions 
 

a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm) 

𝐶௪ = (𝐶)(1 − 𝐵௪௦) 

b. Concentration, ppm @ 3% O2 dry 

𝐶ଷ = (𝐶) ቈ
(20.9 − 3.0)

(20.9 − % 𝑂ଶ)
቉ 

c. Concentration, ppm @ 12% CO2 dry 

𝐶ଵଶ = (𝐶) ൬
12.0

% 𝐶𝑂ଶ
൰ 

d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm) 

𝐶 = ൤
𝐶௪

(1 − 𝐵௪௦)
൨ 

e. Mass emission rate, lb/hr 

𝑀 = (𝐶)(𝐶𝐹)(𝑄ௗ௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

where, 

CF = conversion factor from ppm to lb/scf: 

𝐶𝐹ேை௫ = 1.194 × 10ି଻ ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹ௌைଶ = 1.660 × 10ି଻ ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹௑ = 𝐶𝐹ேை௑ ቀ
ெௐ೉

ெௐಿೀ೉
ቁ for other compounds (x) 

f. Emission rate, lb/MMBtu 

𝐸 = (𝐶)(𝐶𝐹)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ 

g. Mass emission rate, grams/bhp-hr 

𝑀௝ = (𝑀) ൬
453.59 𝑔/𝑙𝑏

𝐽
൰ 
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3. Particulate Emissions 
 
 a. Grain loading, gr/dscf 

𝐺 = (0.0154) ൬
𝐺௠

𝑉௠ ௦௧ௗ
൰ 

 b. Grain loading corrected to 12% CO2, gr/dscf @ 12% CO2 

𝐺ଵଶ = (𝐺) ൬
12.0

% 𝐶𝑂ଶ
൰ 

 c. Mass emission rate, lb/hr 

𝑀 = (𝐺)(𝑄ௗ௦) ൬
60 𝑚𝑖𝑛/ℎ𝑟

7,000 𝑔𝑟/𝑙𝑏
൰ 

d. Emission rate, lb/MMBtu 

𝐸 = (𝐺) ൬
1 𝑙𝑏

7,000 𝑔𝑟
൰ (𝐹ௗ) ൬

20.9

20.9 − % 𝑂ଶ
൰ 

4. Fuel Factor “F” 
 

a. Choice #1 – use the values for Fd provided in Method 19, Table 19-1 
Choice #2 – if you have fuel ultimate and proximate analysis, calculate Fd 
                   (need fuel weight %CHONS, HHV) 
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% O2: 

𝐹ௗ =
(10଺)[3.64(% 𝐻) + 1.53(% 𝐶) + 0.14(% 𝑁) + 0.57(% 𝑆) − 0.46(% 𝑂)]

𝐻𝐻𝑉, 𝐵𝑡𝑢/𝑙𝑏
 

b. Fuel factor at 60 F (use if all your volumes and flows are at 60 °F) 

𝐹ௗ ଺଴ = 𝐹ௗ ൬
520°𝑅

528°𝑅
൰ 
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5. Miscellaneous Equations 
 

a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm  
 
Note:  Qf and HHV need to be in units of either lb/hr and Btu/lb, or scf/hr and Btu/scf.  
Do not mix units! 
 
(calculation based on stack %O2) 

𝑄ௗ௦ = ൫𝑄௙൯(𝐻𝐻𝑉)(10ି଺)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 or (calculation based on stack %CO2 – see EPA Method 19 for values of Fc) 

𝑄ௗ௦ = ൫𝑄௙൯(𝐻𝐻𝑉)(10ି଺)(𝐹௖) ൬
100

% 𝐶𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 b. Destruction efficiency of emission control device, % 

𝐸𝐹𝐹 = ቀ
஼೔೙ି஼೚ೠ೟

஼೔೙
ቁ (100%)   based on concentrations 

 or 

𝐸𝐹𝐹 = ቀ
ெ೔೙ିெ೚ೠ೟

ெ೔೙
ቁ (100%)   based on mass emission rates 

 c. Cylinder gas audit, % accuracy 

𝐴௖ = ൬
𝐶௠ − 𝐶௔

𝐶௔
൰ (100%) 
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Nomenclature: 
Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference 
An = nozzle area, in2 ( r2), where  = 3.1416 and r = radius (½ diameter) in inches 
As = stack area, ft2 ( r2), where  = 3.1416 and r = radius (½ diameter) in feet 
Bws = flue gas moisture content (multiply by 100 for % by volume) 
C = concentration of gaseous species, ppm volume dry 
Ca = concentration of audit gas, ppm (for CGA, equation 5c) 
Cm = concentration measured by CEMS, ppm (for CGA, equation 5c) 
Cp = calibration factor for pitot tube, dimensionless 
Cw = concentration of gaseous species, ppm volume wet 
C3 = corrected concentration of gaseous species, ppm @ 3% O2 dry 
C12 = corrected concentration of gaseous species, ppm @ 12% CO2 dry 
E = mass emission rate, lb/MMBtu 
EFF = destruction or removal efficiency of emission control device, % efficiency 
Fc = stoichiometric “F” factor of fuel based on CO2, dscf/MMBtu @ 100% CO2 

Fd = stoichiometric “F” factor of fuel based on O2, dscf/MMBtu @ 0% O2 

G = particulate matter grain loading, grains/dscf 
G12 = corrected particulate matter grain loading, grains/dscf @ 12% CO2 

Gm = mass of collected particulate matter, mg 
HHV = higher heating value, Btu/cubic foot 
I = % isokinetic sampling rate, %  
J = brake horsepower, bhp 
Mj = mass emission rate of measured species (s), g/hp-hr 
M = mass emission rate, lb/hr 
MWdry = molecular weight of stack gas, dry basis 
MWwet = molecular weight of stack gas, wet basis 
MWs = molecular weight of gaseous species (s), lb/lb mole: 

CO: 28.01 (can use 28)  NOx as NO2:  46.01 (can use 46) 
SOx as SO2: 64.06 (can use 64)  Hydrocarbons as C: 12.01 (can use 12) 
Hydrocarbons as CH4: 16.04 (can use 16)  Hydrocarbons as C3H8: 44.10 (can use 44) 
NH3: 17.03 (can use 17) 

N2 = nitrogen content of stack gas, % volume dry 
Pbar = barometric pressure, in. Hg 
Ps = stack absolute pressure, in. Hg 
Psg = stack static pressure, inches of water, gauge (iwg) 
Q = wet stack gas flow rate at actual conditions, acfm 
Qf = fuel flow rate, scfh or lb/hr (be careful of units) 
Qds = dry stack gas flow rate at standard conditions, dscfm 
Qws = wet stack gas flow rate at standard conditions, wscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb mole 
Tm = meter temperature, R 
Tstd = reference temperature, R 
Ts = stack gas temperature, R 
vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = dry meter volume uncorrected, acf 
Vm std = dry meter volume corrected to standard conditions, dscf 
Vw std = volume of water vapor at standard conditions, scf 
Y = meter calibration coefficient, dimensionless 
ΔH = average pressure differential across meter, inches water 
ΔP = average velocity head of stack gas, inches water 
Θ = sampling time, minutes 
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Example:  Location of 12 points

Point % Diameter

12

37.5

40.7

43.4

45.6

DUCT AREA  = 10.752
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Note:  No traverse point shall be within 1.0" of the stack walls (see Sections 11.3.1).  A and B distances based on larger diameter.
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11 93.3 41.5 45.6 41.1 45.3

10 88.2 39.2 43.3 38.8 43.0

9 82.3 36.6 40.7 36.2 40.4

8 75.0 33.4 37.5 33.0 37.2

7 64.4 28.7 32.8 28.3 32.5

6 35.6 15.8 19.9 15.7 19.9

5 25.0 11.1 15.2 11.0 15.2

4 17.7 7.9 12.0 7.8 12.0

3 11.8 5.3 9.4 5.2 9.4

DUCT AREA  = 10.679

2 6.7 3.0 7.1 2.9 7.1

Distance (in) Distance (in) Distance (in) Distance (in)

1 2.1 1.0 5.1 1.0 5.2

Shorter Port Shorter Port

Inside wall Outside port Inside wall Outside port

Points per port: 12

In
le

t

Point % Diameter

Longer Port Longer Port

flow
All points at least 1.0" from stack wall: 0.924 Adjust to 1 in.

Total points: 24

Equivalent upstream diameter (A): 4.045 Pass

Equivalent downstream diameter (B): 2.247 Pass

Downstream diameter (B): 100.0 inches

B

Port length for longer diameter: 4.10 inches

Number of ports being used: 2 see note

44.5 inches

AShorter stack diameter: 44.0 inches

Upstream diameter (A): 180.0 inches

Port length for shorter diameter: 4.20 inches

OWENS ILLINOIS -  FURNACE "A" SOUTH

TRAVERSE POINT LAYOUT (PARTICULATE)

ELLIPTICAL STACKS OVER 24 INCHES

Typical vertical 

exhaust stack

Longer stack diameter:
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Note:  No traverse point shall be within 1.0" of the stack walls (see Sections 11.3.1)

Example:  Location of 12 points

Point % Diameter

12

28.3

30.4

32.1

33.6

DUCT AREA  = 4.587

10.3

18.7

TRAVERSE POINT LAYOUT (PARTICULATE)

CIRCULAR STACKS OVER 24 INCHES

Adjust to 1 in.

7.3

1.9

3.4

5.1

Port length:

7.5

2

12.000

29.0

348.0

18.0

6.50

9.9

Downstream diameter (B):

Number of ports being used:

Equivalent upstream diameter (A):

25.2

11.6

13.8

16.8

Outside port

Distance (in)

35.6

34.5

OWENS ILLINOIS / FURNACE "D"

inches

inches

inches

inches

see note

Pass

Fail

28.0

8.4

64.4

25.6

27.1

21.8

23.9

11.8

17.7

25.0

8

16

75.0

82.3

10

11

12 97.9

88.2

93.3
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2 987

24

20

12

8
Diameters 12" to 24"

24

20

16

Diameters > 24"

4

61

Duct diameters downstream from flow disturbance (Distance B)

543
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2.502.250.250.00 1.25 1.50 1.75 2.00

12

flow

In
le

t

Inside wall 

Distance (in)

24

0.621

0.609

3

4

8

9

7

5

6

Total points:

Points per port:

1

2

2.1

6.7

1.0

16

12

8

Duct diameters upstream from flow disturbance or stack exit (Distance A)

0.50 0.75 1.00

20

24

Typical vertical 

exhaust stackEquivalent downstream diameter (B):

All points at least 1.0" from stack wall:

A

B

Stack diameter:

Upstream diameter (A):
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix B.2 
Particulate Matter Data Sheets 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix B.3 
Formaldehyde Data Sheets 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix B.4 
Multi-Metals Data Sheets 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix B.5 
Total and Hexavalent Chromium Data Sheets 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix B.6 
Reference Method Data 
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 1 Average Results
09:32:00 - 10:59:53

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

May 15 2019 09:33:00 5.887 10.22 0.614 646.4 1.115 396.5

May 15 2019 09:34:00 5.830 10.24 0.717 651.5 1.083 410.9

May 15 2019 09:35:00 6.060 10.04 0.943 682.9 1.031 394.9

May 15 2019 09:36:00 5.974 10.07 1.230 567.5 1.043 394.9

May 15 2019 09:37:00 5.834 10.25 1.349 534.5 1.066 403.6

May 15 2019 09:38:00 5.931 10.22 1.436 517.1 1.017 403.3

May 15 2019 09:39:00 6.150 10.03 1.553 550.7 0.953 396.6

May 15 2019 09:40:00 6.142 10.08 1.630 651.3 0.127 405.8

May 15 2019 10:08:53 6.422 9.983 0.248 572.5 1.647 421.4

May 15 2019 10:09:53 6.598 9.899 0.086 583.3 1.765 419.2

May 15 2019 10:10:53 6.571 9.887 0.140 608.9 1.838 419.3

May 15 2019 10:11:53 6.573 9.851 0.090 608.5 1.817 411.4

May 15 2019 10:12:53 6.518 9.906 0.118 586.1 1.754 424.8

May 15 2019 10:13:53 6.521 9.843 0.134 585.0 1.834 417.7

May 15 2019 10:14:53 6.576 9.819 0.210 606.3 1.777 420.8

May 15 2019 10:15:53 6.543 9.846 0.173 598.5 1.932 424.1

May 15 2019 10:16:53 6.466 9.926 0.220 589.5 1.879 435.3

May 15 2019 10:17:53 6.670 9.791 0.148 592.3 1.827 429.5

May 15 2019 10:18:53 6.421 9.940 0.218 572.7 1.783 439.5

May 15 2019 10:19:53 14.65 4.885 0.363 280.4 4.894 325.0

End of port 1 point 1

May 15 2019 10:20:53 9.963 7.993 0.783 447.8 0.906 187.8

May 15 2019 10:21:53 5.715 10.28 0.097 606.6 0.903 355.0

May 15 2019 10:22:53 5.790 10.21 0.049 674.5 0.897 372.5

May 15 2019 10:23:53 5.735 10.25 0.100 680.6 0.919 385.4

May 15 2019 10:24:53 5.892 10.17 0.114 707.5 0.898 394.6

May 15 2019 10:25:53 5.879 10.17 0.149 724.9 0.892 399.4

May 15 2019 10:26:53 6.065 9.996 0.158 759.8 0.901 396.5

May 15 2019 10:27:53 5.861 10.16 0.226 721.3 0.881 404.9

May 15 2019 10:28:53 5.976 10.10 0.235 724.2 0.868 406.8

May 15 2019 10:29:53 6.033 10.05 0.181 709.8 0.889 394.4

May 15 2019 10:30:53 6.101 9.984 0.259 729.2 0.894 395.1

May 15 2019 10:31:53 5.989 10.07 0.328 694.7 0.882 393.3

May 15 2019 10:32:53 6.070 10.04 0.269 688.5 0.909 396.9

May 15 2019 10:33:53 5.937 10.11 0.253 702.3 0.893 390.5

May 15 2019 10:34:53 5.981 10.09 0.293 691.7 0.915 400.6

May 15 2019 10:35:53 6.047 10.06 0.248 690.2 0.894 401.1

May 15 2019 10:36:53 5.977 10.08 0.328 653.6 0.858 405.3

May 15 2019 10:37:53 5.989 10.09 0.304 654.0 0.895 411.1

May 15 2019 10:38:53 5.983 10.11 0.342 662.9 0.916 412.7

May 15 2019 10:39:53 6.125 10.03 0.369 682.5 0.904 417.3

End of port 1 point 2

May 15 2019 10:40:53 5.894 10.15 0.380 656.9 0.914 426.8

May 15 2019 10:41:53 6.040 10.04 0.388 680.0 0.935 429.6

May 15 2019 10:42:53 5.972 10.06 0.341 655.2 0.935 432.2

May 15 2019 10:43:53 6.031 10.01 0.312 691.9 0.942 426.7

May 15 2019 10:44:53 5.909 10.08 0.322 635.9 0.934 432.0

Page 1 May 15 2019 - 11:00:16
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 15 2019 10:45:53 6.096 9.946 0.327 666.0 0.956 427.7

May 15 2019 10:46:53 6.083 9.929 0.394 675.5 0.955 421.6

May 15 2019 10:47:53 6.007 9.953 0.444 635.8 0.946 420.6

May 15 2019 10:48:53 5.960 9.968 0.419 629.8 0.964 425.5

May 15 2019 10:49:53 14.51 4.835 0.486 305.9 2.004 320.9

May 15 2019 10:50:53 10.85 7.067 0.627 428.0 1.133 151.2

May 15 2019 10:51:53 5.944 9.831 0.118 514.1 1.758 305.0

May 15 2019 10:52:53 6.288 9.611 -0.003 583.5 1.784 316.5

May 15 2019 10:53:53 6.265 9.622 0.017 606.3 1.840 320.9

May 15 2019 10:54:53 6.258 9.614 0.058 600.2 2.006 329.7

May 15 2019 10:55:53 6.278 9.616 0.071 624.6 1.937 338.0

May 15 2019 10:56:53 6.287 9.593 0.049 631.7 1.877 339.3

May 15 2019 10:57:53 6.355 9.572 0.041 611.5 1.838 347.2

May 15 2019 10:58:53 6.381 9.544 0.030 616.1 1.708 343.8

May 15 2019 10:59:53 6.228 9.622 0.025 576.3 1.911 350.8

End of port 1 point 3

Average: 6.551 9.724 0.359 620.3 1.306 387.0

Max: 14.65 10.28 1.630 759.8 4.894 439.5

Min: 5.715 4.835 -0.003 280.4 0.127 151.2

Stratification Results
Port Point O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

1 1 6.816 9.647 0.637 573.2 1.421 399.8

1 2 5.975 10.10 0.240 684.1 0.894 393.9

1 3 6.739 9.389 0.228 589.4 1.391 361.6

Strat diff: 0.306 0.388 0.269 68.53 0.186 14.70

Strat %: 8.218 3.995 72.94 6.883 27.63 6.102

Page 2 May 15 2019 - 11:00:16
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 1 Post run bias
09:32:00 - 10:59:53

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 6.551 9.724 0.359 620.3 1.306 387.0

Max: 14.65 10.28 1.630 759.8 4.894 439.5

Min: 5.715 4.835 -0.003 280.4 0.127 151.2

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 500.2 5.044 490.2

High: 20.28 18.52 56.72 1066 8.517 934.0

Calibration Readings

Zero reading: -0.015 0.138 0.342 -0.492 0.168 3.780

Low reading: 3.114

Mid reading: 9.880 9.980 28.09 511.1 5.128 490.5

High reading: 20.22 18.35 56.77 1069 8.637 934.5

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745 0.603 -0.098 N/A 0.405

Mid %Err: <2.0 -0.690 0.167 1.128 1.023 N/A 0.032

High %Err: <2.0 -0.296 -0.918 0.088 0.281 N/A 0.054

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.168 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.148 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.084 N/A

High %Err: N/A N/A N/A N/A N/A 0.120 N/A

Initial Bias Data

Zero reading: 0.283 0.145 0.506 0.132 0.168 0.631

Span reading: 9.843 9.873 27.56 497.6 5.128 468.5

Zero % bias: <5.0 1.469 0.038 0.289 0.059 N/A -0.337

Span % bias: <5.0 -0.182 -0.578 -0.934 -1.266 N/A -2.355

Final Bias Data

Zero reading: 0.130 0.253 0.440 0.803 0.398 3.157

Span reading: 9.538 9.698 26.76 485.6 5.317 464.9

Zero % bias: <5.0 0.715 0.621 0.173 0.122 N/A -0.067

Span % bias: <5.0 -1.686 -1.523 -2.345 -2.392 N/A -2.741

Zero % drift: <3.0 0.754 0.583 0.116 0.062 N/A 0.270

Span % drift: <3.0 1.504 0.945 1.411 1.126 N/A 0.386

Zero drift: <3.0% span N/A N/A N/A N/A -0.230 N/A

Span drift: <3.0% span N/A N/A N/A N/A -0.189 N/A

Bias Corrected Averages

Cor Avg: 6.703 9.885 -0.117 631.3 1.306 406.1
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 2 Average Results
11:44:00 - 12:44:00

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

May 15 2019 11:45:00 6.295 9.558 0.281 716.3 0.910 351.7

May 15 2019 11:46:00 6.315 9.539 0.312 666.6 0.907 349.9

May 15 2019 11:47:00 6.277 9.561 0.354 700.3 0.911 350.3

May 15 2019 11:48:00 6.179 9.669 0.347 678.1 0.908 356.4

May 15 2019 11:49:00 6.176 9.677 0.312 652.4 0.905 361.1

May 15 2019 11:50:00 15.31 4.239 0.346 272.2 2.069 265.5

May 15 2019 11:51:00 10.11 7.392 0.595 497.3 1.183 147.0

May 15 2019 11:52:00 7.085 9.038 0.203 645.9 1.573 253.1

May 15 2019 11:53:00 6.465 9.563 0.088 554.5 1.859 289.3

May 15 2019 11:54:00 6.524 9.544 0.119 591.2 1.800 302.3

May 15 2019 11:55:00 6.361 9.653 0.153 547.4 1.653 314.7

May 15 2019 11:56:00 6.519 9.539 0.111 603.2 1.881 317.5

May 15 2019 11:57:00 6.587 9.489 0.088 595.9 1.715 318.9

May 15 2019 11:58:00 6.554 9.534 0.176 606.8 1.766 334.5

May 15 2019 11:59:00 6.526 9.536 0.136 610.7 1.946 339.8

May 15 2019 12:00:00 6.500 9.561 0.150 605.7 1.945 347.2

May 15 2019 12:01:00 6.404 9.659 0.156 574.3 1.832 360.3

May 15 2019 12:02:00 6.570 9.556 0.140 596.2 1.848 360.9

May 15 2019 12:03:00 6.564 9.559 0.179 584.5 1.638 357.3

May 15 2019 12:04:00 6.514 9.588 0.106 584.9 1.655 364.2

End of port 1 point 1

May 15 2019 12:05:00 6.574 9.533 0.124 596.3 1.777 358.4

May 15 2019 12:06:00 6.545 9.599 0.171 577.3 1.787 371.0

May 15 2019 12:07:00 6.520 9.660 0.183 568.8 1.880 378.0

May 15 2019 12:08:00 6.517 9.644 0.133 558.9 1.780 376.9

May 15 2019 12:09:00 6.447 9.697 0.140 563.5 1.773 382.3

May 15 2019 12:10:00 6.522 9.601 0.225 580.0 1.612 377.2

May 15 2019 12:11:00 6.592 9.528 0.188 574.2 1.512 377.0

May 15 2019 12:12:00 6.664 9.438 0.176 597.1 1.848 370.1

May 15 2019 12:13:00 6.474 9.592 0.168 567.0 1.524 379.6

May 15 2019 12:14:00 6.564 9.522 0.180 583.7 1.611 375.7

May 15 2019 12:15:00 6.651 9.459 0.119 602.6 1.756 366.8

May 15 2019 12:16:00 6.583 9.530 0.168 591.4 1.615 375.4

May 15 2019 12:17:00 6.516 9.612 0.180 580.8 1.638 380.7

May 15 2019 12:18:00 6.567 9.649 0.197 565.5 1.825 386.4

May 15 2019 12:19:00 6.511 9.701 0.141 557.4 1.654 394.7

May 15 2019 12:20:00 14.93 4.611 0.296 239.2 4.768 299.6

May 15 2019 12:21:00 9.321 8.094 0.638 434.7 0.959 183.4

May 15 2019 12:22:00 6.069 9.831 0.056 640.2 0.985 317.9

May 15 2019 12:23:00 5.866 9.935 -0.020 632.0 0.996 339.2

May 15 2019 12:24:00 5.866 9.933 0.038 633.5 1.029 348.1

End of port 1 point 2

May 15 2019 12:25:00 5.917 9.937 0.034 675.1 1.042 350.4

May 15 2019 12:26:00 6.078 9.875 0.101 719.3 1.033 353.5

May 15 2019 12:27:00 6.002 9.929 0.100 698.3 0.984 354.7

May 15 2019 12:28:00 6.180 9.867 0.069 701.1 0.987 355.8

May 15 2019 12:29:00 6.048 10.01 0.064 672.0 0.994 365.8
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 15 2019 12:30:00 6.009 10.07 0.108 668.8 1.028 372.5

May 15 2019 12:31:00 6.003 10.09 0.129 676.5 0.994 382.0

May 15 2019 12:32:00 6.053 10.06 0.129 684.3 0.984 387.7

May 15 2019 12:33:00 6.159 10.02 0.143 679.7 0.942 383.0

May 15 2019 12:34:00 5.966 10.21 0.142 654.8 0.932 395.2

May 15 2019 12:35:00 6.175 10.10 0.107 666.2 0.919 394.4

May 15 2019 12:36:00 6.117 10.13 0.130 676.1 0.895 403.3

May 15 2019 12:37:00 6.016 10.19 0.093 641.6 0.877 409.6

May 15 2019 12:38:00 6.024 10.26 0.129 657.8 0.875 420.4

May 15 2019 12:39:00 6.162 10.17 0.150 676.8 0.863 415.8

May 15 2019 12:40:00 5.996 10.31 0.164 647.3 0.868 429.6

May 15 2019 12:41:00 5.983 10.31 0.140 639.0 0.856 437.0

May 15 2019 12:42:00 5.969 10.30 0.179 624.3 0.842 449.0

May 15 2019 12:43:00 6.040 10.22 0.184 624.5 0.875 449.6

May 15 2019 12:44:00 5.910 10.34 0.224 621.4 0.880 463.3

End of port 1 point 3

Average: 6.716 9.534 0.173 607.2 1.398 359.2

Max: 15.31 10.34 0.638 719.3 4.768 463.3

Min: 5.866 4.239 -0.020 239.2 0.842 147.0

Stratification Results
Port Point O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

1 1 7.080 9.142 0.219 593.0 1.540 320.4

1 2 6.864 9.369 0.172 565.9 1.521 354.9

1 3 6.037 10.13 0.123 665.9 0.941 401.9

Strat diff: 0.420 0.583 0.048 57.63 0.206 42.83

Strat %: 9.359 6.107 28.21 9.475 29.46 11.93
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 2 Post run bias
11:44:00 - 12:44:00

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 6.716 9.534 0.173 607.2 1.398 359.2

Max: 15.31 10.34 0.638 719.3 4.768 463.3

Min: 5.866 4.239 -0.020 239.2 0.842 147.0

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 500.2 5.044 490.2

High: 20.28 18.52 56.72 1066 8.517 934.0

Calibration Readings

Zero reading: -0.015 0.138 0.342 -0.492 0.168 3.780

Low reading: 3.114

Mid reading: 9.880 9.980 28.09 511.1 5.128 490.5

High reading: 20.22 18.35 56.77 1069 8.637 934.5

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745 0.603 -0.098 N/A 0.405

Mid %Err: <2.0 -0.690 0.167 1.128 1.023 N/A 0.032

High %Err: <2.0 -0.296 -0.918 0.088 0.281 N/A 0.054

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.168 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.148 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.084 N/A

High %Err: N/A N/A N/A N/A N/A 0.120 N/A

Initial Bias Data

Zero reading: 0.130 0.253 0.440 0.803 0.398 3.157

Span reading: 9.538 9.698 26.76 485.6 5.317 464.9

Zero % bias: <5.0 0.715 0.621 0.173 0.122 N/A -0.067

Span % bias: <5.0 -1.686 -1.523 -2.345 -2.392 N/A -2.741

Final Bias Data

Zero reading: 0.245 0.283 0.946 1.507 0.437 7.514

Span reading: 9.363 9.788 27.62 481.4 5.077 473.8

Zero % bias: <5.0 1.282 0.783 1.065 0.188 N/A 0.400

Span % bias: <5.0 -2.549 -1.037 -0.829 -2.786 N/A -1.788

Zero % drift: <3.0 0.567 0.162 0.892 0.067 N/A 0.467

Span % drift: <3.0 0.863 0.486 1.516 0.394 N/A 0.953

Zero drift: <3.0% span N/A N/A N/A N/A -0.039 N/A

Span drift: <3.0% span N/A N/A N/A N/A 0.240 N/A

Bias Corrected Averages

Cor Avg: 7.062 9.730 -0.539 628.5 1.398 373.8
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 3 Average Results
13:45:00 - 14:45:00

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

May 15 2019 13:46:00 6.028 9.852 0.333 667.9 0.851 399.4

May 15 2019 13:47:00 5.844 10.03 0.371 628.8 0.835 413.0

May 15 2019 13:48:00 5.979 9.943 0.416 660.3 0.839 416.2

May 15 2019 13:49:00 6.026 9.883 0.402 651.8 0.866 420.3

May 15 2019 13:50:00 15.72 4.046 0.543 242.4 2.257 286.2

May 15 2019 13:51:00 9.368 7.882 0.617 486.5 1.158 188.5

May 15 2019 13:52:00 6.160 9.600 0.131 550.4 1.653 318.8

May 15 2019 13:53:00 6.135 9.585 0.140 604.7 1.707 335.4

May 15 2019 13:54:00 6.336 9.437 0.049 644.5 1.717 337.4

May 15 2019 13:55:00 6.354 9.393 0.075 629.2 1.698 335.2

May 15 2019 13:56:00 6.239 9.530 0.102 611.4 1.708 340.7

May 15 2019 13:57:00 6.335 9.489 0.162 624.8 1.731 337.1

May 15 2019 13:58:00 6.401 9.469 0.189 636.3 1.719 339.4

May 15 2019 13:59:00 6.310 9.533 0.176 612.6 2.128 340.2

May 15 2019 14:00:00 6.506 9.418 0.165 639.6 2.124 341.1

May 15 2019 14:01:00 6.458 9.458 0.152 623.9 2.012 342.9

May 15 2019 14:02:00 6.418 9.499 0.112 636.7 2.117 350.7

May 15 2019 14:03:00 6.391 9.521 0.153 627.1 1.851 356.2

May 15 2019 14:04:00 6.437 9.502 0.143 621.7 1.782 356.9

May 15 2019 14:05:00 6.537 9.448 0.171 613.4 1.918 353.9

End of port 1 point 1

May 15 2019 14:06:00 6.393 9.544 0.165 596.9 1.878 361.8

May 15 2019 14:07:00 6.356 9.546 0.223 584.1 2.016 364.9

May 15 2019 14:08:00 6.465 9.486 0.201 616.2 1.856 356.4

May 15 2019 14:09:00 6.419 9.568 0.238 588.5 1.853 358.0

May 15 2019 14:10:00 6.558 9.471 0.192 625.3 1.703 353.8

May 15 2019 14:11:00 6.402 9.561 0.188 600.1 1.938 361.1

May 15 2019 14:12:00 6.431 9.556 0.193 593.6 1.907 367.5

May 15 2019 14:13:00 6.438 9.589 0.248 585.9 1.735 370.9

May 15 2019 14:14:00 6.560 9.516 0.256 597.1 1.867 362.3

May 15 2019 14:15:00 6.435 9.631 0.270 593.4 1.798 373.5

May 15 2019 14:16:00 6.437 9.623 0.228 578.4 1.731 380.5

May 15 2019 14:17:00 6.510 9.567 0.180 609.4 1.648 379.1

May 15 2019 14:18:00 6.427 9.651 0.163 575.5 1.693 381.8

May 15 2019 14:19:00 6.408 9.673 0.202 557.6 1.592 389.4

May 15 2019 14:20:00 15.34 4.309 0.406 237.6 4.579 264.2

May 15 2019 14:21:00 8.872 8.301 0.579 540.0 0.929 187.8

May 15 2019 14:22:00 6.278 9.744 0.051 716.1 0.898 301.9

May 15 2019 14:23:00 5.894 10.04 -0.013 654.4 0.850 341.6

May 15 2019 14:24:00 6.037 9.924 0.001 678.9 0.797 352.0

May 15 2019 14:25:00 5.858 10.09 0.010 674.6 0.798 368.9

End of port 1 point 2

May 15 2019 14:26:00 5.954 10.02 0.040 673.0 0.788 376.1

May 15 2019 14:27:00 5.963 10.01 0.047 684.7 0.779 384.1

May 15 2019 14:28:00 6.079 9.962 0.081 709.5 0.774 386.5

May 15 2019 14:29:00 6.087 9.949 0.050 692.1 0.754 386.1

May 15 2019 14:30:00 5.928 10.08 0.060 660.5 0.753 395.6
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 15 2019 14:31:00 6.068 9.976 0.103 662.5 0.772 395.6

May 15 2019 14:32:00 5.980 10.03 0.100 643.4 0.762 400.7

May 15 2019 14:33:00 6.032 10.01 0.113 668.6 0.744 401.8

May 15 2019 14:34:00 6.081 10.03 0.114 657.8 0.741 402.6

May 15 2019 14:35:00 6.147 9.993 0.088 667.2 0.720 399.1

May 15 2019 14:36:00 5.989 10.06 0.143 637.0 0.723 411.5

May 15 2019 14:37:00 5.997 10.05 0.141 616.1 0.731 410.7

May 15 2019 14:38:00 5.958 10.07 0.142 635.7 0.728 419.6

May 15 2019 14:39:00 6.054 10.03 0.135 667.6 0.751 412.8

May 15 2019 14:40:00 6.087 10.02 0.151 687.0 0.760 417.7

May 15 2019 14:41:00 6.016 10.07 0.106 654.8 0.760 427.8

May 15 2019 14:42:00 5.951 10.07 0.132 634.7 0.759 437.7

May 15 2019 14:43:00 6.008 10.03 0.145 637.6 0.745 435.7

May 15 2019 14:44:00 5.947 10.05 0.193 624.1 0.743 435.7

May 15 2019 14:45:00 6.043 10.04 0.171 647.2 0.737 432.3

End of port 1 point 3

Average: 6.614 9.524 0.181 616.3 1.363 367.6

Max: 15.72 10.09 0.617 716.1 4.579 437.7

Min: 5.844 4.046 -0.013 237.6 0.720 187.8

Stratification Results
Port Point O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

1 1 6.717 9.319 0.229 595.7 1.589 342.3

1 2 6.733 9.431 0.199 595.7 1.525 347.3

1 3 6.057 9.981 0.113 659.6 0.749 407.9

Strat diff: 0.231 0.404 0.049 42.60 0.301 42.07

Strat %: 6.849 4.218 37.34 6.904 41.83 6.433
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 3 Post run bias
13:45:00 - 14:45:00

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 6.614 9.524 0.181 616.3 1.363 367.6

Max: 15.72 10.09 0.617 716.1 4.579 437.7

Min: 5.844 4.046 -0.013 237.6 0.720 187.8

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 500.2 5.044 490.2

High: 20.28 18.52 56.72 1066 8.517 934.0

Calibration Readings

Zero reading: -0.015 0.138 0.342 -0.492 0.168 3.780

Low reading: 3.114

Mid reading: 9.880 9.980 28.09 511.1 5.128 490.5

High reading: 20.22 18.35 56.77 1069 8.637 934.5

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745 0.603 -0.098 N/A 0.405

Mid %Err: <2.0 -0.690 0.167 1.128 1.023 N/A 0.032

High %Err: <2.0 -0.296 -0.918 0.088 0.281 N/A 0.054

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.168 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.148 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.084 N/A

High %Err: N/A N/A N/A N/A N/A 0.120 N/A

Initial Bias Data

Zero reading: 0.245 0.283 0.946 1.507 0.437 7.514

Span reading: 9.363 9.788 27.62 481.4 5.077 473.8

Zero % bias: <5.0 1.282 0.783 1.065 0.188 N/A 0.400

Span % bias: <5.0 -2.549 -1.037 -0.829 -2.786 N/A -1.788

Final Bias Data

Zero reading: 0.160 0.253 0.568 1.947 0.375 10.11

Span reading: 9.743 9.523 27.73 490.4 5.278 469.4

Zero % bias: <5.0 0.863 0.621 0.398 0.229 N/A 0.678

Span % bias: <5.0 -0.676 -2.468 -0.635 -1.942 N/A -2.259

Zero % drift: <3.0 0.419 0.162 0.667 0.041 N/A 0.278

Span % drift: <3.0 1.873 1.431 0.194 0.844 N/A 0.471

Zero drift: <3.0% span N/A N/A N/A N/A 0.062 N/A

Span drift: <3.0% span N/A N/A N/A N/A -0.201 N/A

Bias Corrected Averages

Cor Avg: 6.871 9.810 -0.587 634.9 1.363 380.0
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 4 Average Results
15:26:00 - 16:26:00

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

May 15 2019 15:27:00 6.052 10.08

May 15 2019 15:28:00 6.093 10.10

May 15 2019 15:29:00 6.041 10.16

May 15 2019 15:30:00 5.964 10.22

May 15 2019 15:31:00 5.959 10.19

May 15 2019 15:32:00 6.054 10.12

May 15 2019 15:33:00 6.013 10.11

May 15 2019 15:34:00 5.984 10.09

May 15 2019 15:35:00 5.985 10.08

May 15 2019 15:36:00 6.149 9.998

May 15 2019 15:37:00 6.083 10.05

May 15 2019 15:38:00 6.042 10.05

May 15 2019 15:39:00 6.125 9.971

May 15 2019 15:40:00 6.101 9.985

May 15 2019 15:41:00 6.149 9.991

May 15 2019 15:42:00 6.150 9.982

May 15 2019 15:43:00 6.069 10.04

May 15 2019 15:44:00 6.143 9.971

May 15 2019 15:45:00 6.135 9.995

May 15 2019 15:46:00 6.193 9.942

End of port 1 point 1

May 15 2019 15:47:00 6.242 9.879

May 15 2019 15:48:00 6.229 9.874

May 15 2019 15:49:00 6.294 9.805

May 15 2019 15:50:00 6.539 9.716

May 15 2019 15:51:00 15.54 4.302

May 15 2019 15:52:00 9.936 7.555

May 15 2019 15:53:00 6.513 9.497

May 15 2019 15:54:00 6.413 9.515

May 15 2019 15:55:00 6.538 9.429

May 15 2019 15:56:00 6.586 9.393

May 15 2019 15:57:00 6.530 9.453

May 15 2019 15:58:00 6.569 9.429

May 15 2019 15:59:00 6.493 9.442

May 15 2019 16:00:00 6.413 9.492

May 15 2019 16:01:00 6.533 9.386

May 15 2019 16:02:00 6.556 9.348

May 15 2019 16:03:00 6.423 9.435

May 15 2019 16:04:00 6.441 9.403

May 15 2019 16:05:00 6.539 9.297

May 15 2019 16:06:00 6.563 9.284

End of port 1 point 2

May 15 2019 16:07:00 6.513 9.299

May 15 2019 16:08:00 6.383 9.418

May 15 2019 16:09:00 6.551 9.312

May 15 2019 16:10:00 6.520 9.303

May 15 2019 16:11:00 6.510 9.297
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 15 2019 16:12:00 6.544 9.242

May 15 2019 16:13:00 6.467 9.260

May 15 2019 16:14:00 6.442 9.265

May 15 2019 16:15:00 6.595 9.128

May 15 2019 16:16:00 6.536 9.146

May 15 2019 16:17:00 6.541 9.120

May 15 2019 16:18:00 6.534 9.096

May 15 2019 16:19:00 6.585 9.056

May 15 2019 16:20:00 6.877 8.979

May 15 2019 16:21:00 14.86 4.411

May 15 2019 16:22:00 10.05 6.919

May 15 2019 16:23:00 6.255 9.163

May 15 2019 16:24:00 6.273 9.143

May 15 2019 16:25:00 6.276 9.125

May 15 2019 16:26:00 6.238 9.147

End of port 1 point 3

Average: 6.749 9.348

Max: 15.54 10.22

Min: 5.959 4.302

Stratification Results
Port Point O2 294 CO2 11

1 1 6.068 10.05

1 2 7.007 9.219

1 3 6.964 8.922

Strat diff: 0.327 0.653

Strat %: 9.157 6.949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 4 Post run bias
15:26:00 - 16:26:00

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 6.749 9.348

Max: 15.54 10.22

Min: 5.959 4.302

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: -0.015 0.138

Low reading:

Mid reading: 9.880 9.980

High reading: 20.22 18.35

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745

Mid %Err: <2.0 -0.690 0.167

High %Err: <2.0 -0.296 -0.918

Initial Bias Data

Zero reading: 0.160 0.253

Span reading: 9.743 9.523

Zero % bias: <5.0 0.863 0.621

Span % bias: <5.0 -0.676 -2.468

Final Bias Data

Zero reading: 0.268 0.168

Span reading: 9.805 9.460

Zero % bias: <5.0 1.396 0.162

Span % bias: <5.0 -0.370 -2.808

Zero % drift: <3.0 0.532 0.459

Span % drift: <3.0 0.306 0.340

Bias Corrected Averages

Cor Avg: 6.849 9.795
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 2 Average Results
10:00:37 - 13:53:37

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

May 16 2019 10:01:37 6.497 9.878

May 16 2019 10:02:37 6.448 9.893

May 16 2019 10:03:37 6.391 9.941

May 16 2019 10:04:37 6.428 9.945

May 16 2019 10:05:37 6.440 9.934

May 16 2019 10:06:37 6.453 9.889

May 16 2019 10:07:37 6.355 9.979

May 16 2019 10:08:37 6.360 9.972

May 16 2019 10:09:37 6.440 9.910

May 16 2019 10:10:37 6.545 9.808

May 16 2019 10:11:37 6.436 9.909

May 16 2019 10:12:37 6.524 9.845

May 16 2019 10:13:37 6.395 9.950

May 16 2019 10:14:37 6.526 9.888

May 16 2019 10:15:37 6.355 10.01

May 16 2019 10:16:37 6.382 9.977

May 16 2019 10:17:37 6.323 9.992

May 16 2019 10:18:37 6.392 9.912

May 16 2019 10:19:37 6.453 9.847

May 16 2019 10:20:37 6.350 9.916

May 16 2019 10:21:37 9.086 8.504

May 16 2019 10:22:37 14.83 4.838

May 16 2019 10:23:37 7.680 8.916

May 16 2019 10:24:37 6.029 9.951

May 16 2019 10:25:37 5.947 9.961

May 16 2019 10:26:37 5.818 10.09

May 16 2019 10:27:37 5.781 10.11

May 16 2019 10:28:37 5.729 10.16

May 16 2019 10:29:37 5.853 10.07

May 16 2019 10:30:37 5.824 10.10

May 16 2019 10:31:37 5.885 10.06

May 16 2019 10:32:37 5.835 10.08

May 16 2019 10:33:37 6.006 9.960

May 16 2019 10:34:37 5.958 9.961

May 16 2019 10:35:37 5.984 9.932

May 16 2019 10:36:37 5.970 9.923

May 16 2019 10:37:37 5.974 9.901

May 16 2019 10:38:37 6.076 9.826

May 16 2019 10:39:37 5.969 9.838

May 16 2019 10:40:37 5.968 9.831

May 16 2019 10:41:37 5.941 9.850

May 16 2019 10:42:37 6.112 9.710

May 16 2019 10:43:37 6.142 9.689

May 16 2019 10:44:37 6.153 9.656

May 16 2019 10:45:37 6.167 9.655

May 16 2019 10:46:37 6.321 9.515

May 16 2019 10:47:37 6.236 9.536
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 16 2019 10:48:37 6.192 9.590

May 16 2019 10:49:37 6.245 9.520

May 16 2019 10:50:37 6.195 9.544

May 16 2019 10:51:37 6.303 9.439

May 16 2019 10:52:37 9.200 8.060

May 16 2019 10:53:37 14.57 4.584

May 16 2019 10:54:37 8.677 7.788

May 16 2019 10:55:37 6.656 9.050

May 16 2019 10:56:37 6.445 9.214

May 16 2019 10:57:38 6.582 9.149

May 16 2019 10:58:38 6.666 9.098

May 16 2019 10:59:37 6.718 9.043

May 16 2019 11:00:37 6.660 9.070

May 16 2019 11:01:37 6.553 9.205

May 16 2019 11:02:37 6.552 9.207

May 16 2019 11:03:37 6.560 9.207

May 16 2019 11:04:37 6.545 9.226

May 16 2019 11:05:37 6.642 9.158

May 16 2019 11:06:37 6.502 9.257

May 16 2019 11:07:37 6.470 9.289

May 16 2019 11:08:37 6.469 9.275

May 16 2019 11:09:37 6.554 9.210

May 16 2019 11:10:37 6.555 9.192

May 16 2019 11:11:37 6.499 9.239

May 16 2019 11:12:37 6.514 9.207

May 16 2019 11:13:37 6.476 9.240

May 16 2019 11:14:37 6.549 9.180

May 16 2019 11:15:37 6.470 9.223

May 16 2019 11:16:37 6.500 9.210

May 16 2019 11:17:37 6.467 9.232

May 16 2019 11:18:37 6.463 9.216

May 16 2019 11:19:37 6.466 9.192

May 16 2019 11:20:37 6.475 9.162

End of port 1 point 1

May 16 2019 11:21:37 6.531 9.167

May 16 2019 11:22:37 13.58 5.325

May 16 2019 11:23:37 10.99 6.382

May 16 2019 11:24:37 6.610 8.889

May 16 2019 11:25:37 5.956 9.382

May 16 2019 11:26:37 6.054 9.333

May 16 2019 11:27:37 6.087 9.275

May 16 2019 11:28:37 5.979 9.335

May 16 2019 11:29:37 6.083 9.248

May 16 2019 11:30:37 6.180 9.174

May 16 2019 11:31:37 6.158 9.192

May 16 2019 11:32:37 6.241 9.148

May 16 2019 11:33:37 6.149 9.240

May 16 2019 11:34:37 6.289 9.134

May 16 2019 11:35:37 6.255 9.133

May 16 2019 11:36:37 6.329 9.101

May 16 2019 11:37:37 6.338 9.105

May 16 2019 11:38:37 6.394 9.053
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 16 2019 11:39:37 6.349 9.080

May 16 2019 11:40:37 6.453 9.037

May 16 2019 11:41:37 6.401 9.116

May 16 2019 11:42:37 6.419 9.173

May 16 2019 11:43:37 6.465 9.178

May 16 2019 11:44:37 6.451 9.201

May 16 2019 11:45:37 6.598 9.135

May 16 2019 11:46:37 6.522 9.235

May 16 2019 11:47:37 6.550 9.245

May 16 2019 11:48:37 6.509 9.290

May 16 2019 11:49:37 6.490 9.335

May 16 2019 11:50:37 6.513 9.344

May 16 2019 11:51:37 6.522 9.404

May 16 2019 11:52:37 13.89 5.259

May 16 2019 11:53:37 12.13 6.010

May 16 2019 11:54:37 8.399 8.184

May 16 2019 11:55:37 6.977 9.163

May 16 2019 11:56:37 6.820 9.353

May 16 2019 11:57:37 6.852 9.326

May 16 2019 11:58:37 6.815 9.351

May 16 2019 11:59:37 6.829 9.344

May 16 2019 12:00:37 6.783 9.369

May 16 2019 12:01:37 6.940 9.302

May 16 2019 12:02:37 6.918 9.323

May 16 2019 12:03:37 6.863 9.405

May 16 2019 12:04:37 6.869 9.437

May 16 2019 12:05:37 6.748 9.568

May 16 2019 12:06:37 6.804 9.527

May 16 2019 12:07:37 6.797 9.558

May 16 2019 12:08:37 6.840 9.545

May 16 2019 12:09:37 6.871 9.490

May 16 2019 12:10:37 6.833 9.514

May 16 2019 12:11:37 6.797 9.537

May 16 2019 12:12:37 6.876 9.469

May 16 2019 12:13:37 6.800 9.528

May 16 2019 12:14:37 6.797 9.537

May 16 2019 12:15:37 6.804 9.467

May 16 2019 12:16:37 6.843 9.437

May 16 2019 12:17:37 6.846 9.405

May 16 2019 12:18:37 6.801 9.436

May 16 2019 12:19:37 6.853 9.407

May 16 2019 12:20:37 6.918 9.398

May 16 2019 12:21:37 7.209 9.346

May 16 2019 12:22:37 14.62 4.920

May 16 2019 12:23:37 9.414 7.858

May 16 2019 12:24:37 6.792 9.395

May 16 2019 12:25:37 6.257 9.788

May 16 2019 12:26:37 6.244 9.799

May 16 2019 12:27:37 6.342 9.732

May 16 2019 12:28:37 6.366 9.717

May 16 2019 12:29:37 6.368 9.729

May 16 2019 12:30:37 6.506 9.670
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 16 2019 12:31:37 6.320 9.849

May 16 2019 12:32:37 6.330 9.874

May 16 2019 12:33:37 6.317 9.926

May 16 2019 12:34:37 6.408 9.863

May 16 2019 12:35:37 6.346 9.891

May 16 2019 12:36:37 6.417 9.842

May 16 2019 12:37:37 6.478 9.818

May 16 2019 12:38:37 6.361 9.936

May 16 2019 12:39:37 6.388 9.963

May 16 2019 12:40:37 6.393 9.981

End of port 1 point 2

May 16 2019 12:41:37 6.484 9.942

May 16 2019 12:42:37 6.433 9.967

May 16 2019 12:43:37 6.430 9.966

May 16 2019 12:44:37 6.387 9.982

May 16 2019 12:45:37 6.387 9.928

May 16 2019 12:46:37 6.438 9.902

May 16 2019 12:47:37 6.601 9.754

May 16 2019 12:48:37 6.544 9.803

May 16 2019 12:49:37 6.462 9.886

May 16 2019 12:50:37 6.458 9.910

May 16 2019 12:51:37 6.567 9.841

May 16 2019 12:52:37 7.225 9.577

May 16 2019 12:53:37 14.39 5.166

May 16 2019 12:54:37 11.87 6.543

May 16 2019 12:55:37 7.692 8.946

May 16 2019 12:56:37 7.045 9.268

May 16 2019 12:57:37 6.769 9.464

May 16 2019 12:58:37 6.714 9.533

May 16 2019 12:59:37 6.720 9.551

May 16 2019 13:00:37 6.757 9.557

May 16 2019 13:01:37 6.696 9.662

May 16 2019 13:02:37 6.804 9.614

May 16 2019 13:03:37 6.773 9.669

May 16 2019 13:04:37 6.671 9.698

May 16 2019 13:05:37 6.712 9.655

May 16 2019 13:06:37 6.789 9.612

May 16 2019 13:07:37 6.785 9.701

May 16 2019 13:08:37 6.791 9.711

May 16 2019 13:09:37 6.890 9.670

May 16 2019 13:10:37 6.771 9.769

May 16 2019 13:11:37 6.828 9.764

May 16 2019 13:12:37 6.805 9.811

May 16 2019 13:13:37 6.764 9.816

May 16 2019 13:14:37 6.765 9.779

May 16 2019 13:15:37 6.762 9.770

May 16 2019 13:16:37 6.781 9.742

May 16 2019 13:17:37 6.858 9.732

May 16 2019 13:18:37 6.904 9.796

May 16 2019 13:19:37 6.875 9.809

May 16 2019 13:20:37 6.853 9.779

May 16 2019 13:21:37 6.902 9.629
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

May 16 2019 13:22:37 10.59 7.669

May 16 2019 13:23:37 13.12 5.791

May 16 2019 13:24:37 7.227 9.230

May 16 2019 13:25:37 6.447 9.711

May 16 2019 13:26:37 6.250 9.849

May 16 2019 13:27:37 6.316 9.809

May 16 2019 13:28:37 6.477 9.691

May 16 2019 13:29:37 6.402 9.759

May 16 2019 13:30:37 6.433 9.735

May 16 2019 13:31:37 6.466 9.717

May 16 2019 13:32:37 6.508 9.701

May 16 2019 13:33:37 6.554 9.680

May 16 2019 13:34:37 6.498 9.698

May 16 2019 13:35:37 6.508 9.702

May 16 2019 13:36:37 6.607 9.608

May 16 2019 13:37:37 6.503 9.684

May 16 2019 13:38:37 6.557 9.626

May 16 2019 13:39:37 6.659 9.516

May 16 2019 13:40:37 6.613 9.490

May 16 2019 13:41:37 6.532 9.530

May 16 2019 13:42:37 6.627 9.475

May 16 2019 13:43:37 6.756 9.376

May 16 2019 13:44:37 6.633 9.487

May 16 2019 13:45:37 6.704 9.541

May 16 2019 13:46:37 6.753 9.503

May 16 2019 13:47:37 6.753 9.506

May 16 2019 13:48:37 6.745 9.533

May 16 2019 13:49:37 6.767 9.426

May 16 2019 13:50:37 6.762 9.442

May 16 2019 13:51:37 6.887 9.360

May 16 2019 13:52:37 13.51 5.655

May 16 2019 13:53:37 12.24 5.971

Average: 6.933 9.320

Max: 14.83 10.16

Min: 5.729 4.584

Stratification Results
Port Point O2 294 CO2 11

1 1 6.676 9.426

1 2 6.972 9.180

Strat diff: 0.148 0.123

Strat %: 2.169 1.322
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 2 Post run bias
10:00:37 - 13:53:37

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 6.933 9.320

Max: 14.83 10.16

Min: 5.729 4.584

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.175 0.138

Low reading:

Mid reading: 9.995 9.973

High reading: 20.20 18.33

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.863 0.745

Mid %Err: <2.0 -0.123 0.130

High %Err: <2.0 -0.394 -1.026

Initial Bias Data

Zero reading: 0.428 0.145

Span reading: 9.965 10.000

Zero % bias: <5.0 1.248 0.038

Span % bias: <5.0 -0.148 0.146

Final Bias Data

Zero reading: 0.313 0.268

Span reading: 10.10 9.705

Zero % bias: <5.0 0.681 0.702

Span % bias: <5.0 0.518 -1.447

Zero % drift: <3.0 0.568 0.664

Span % drift: <3.0 0.666 1.593

Bias Corrected Averages

Cor Avg: 6.806 9.400
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OWENS BROCKWAY
FURNACE D RUN #2
16-May-19 Metals

O2 CO2

19:13:51 7.198 9.541
19:14:51 7.216 9.530
19:15:51 7.226 9.507
19:16:51 7.217 9.555
19:17:51 7.280 9.527
19:18:51 7.247 9.550
19:19:51 7.181 9.597
19:20:51 8.973 8.789
19:21:51 15.420 4.538
19:22:51 8.367 8.781
19:23:51 6.670 9.883
19:24:51 6.706 9.859
19:25:51 6.680 9.877
19:26:51 6.699 9.833
19:27:51 6.744 9.781
19:28:51 6.754 9.738
19:29:51 6.869 9.614
19:30:51 6.798 9.679
19:31:51 6.788 9.689
19:32:51 6.810 9.660
19:33:51 6.799 9.685
19:34:51 6.891 9.623
19:35:51 6.760 9.709
19:36:51 6.772 9.703
19:37:51 6.784 9.696
19:38:51 6.727 9.743
19:39:51 6.761 9.712
19:40:51 6.893 9.613
19:41:51 6.739 9.703
19:42:51 6.796 9.682
19:43:51 6.762 9.709
19:44:51 6.787 9.710
19:45:51 6.792 9.726
19:46:51 6.861 9.640
19:47:51 6.813 9.655
19:48:51 6.825 9.628
19:49:51 6.778 9.590
19:50:51 11.820 6.761
19:51:51 14.450 4.901
19:52:51 7.650 8.856
19:53:51 6.910 9.372
19:54:51 6.920 9.316
19:55:51 6.903 9.326

AVG 7.466 9.293
MIN 6.670 4.538
MAX 15.420 9.883

191221-195551
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 4 Post run bias
19:12:51 - 19:55:51

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 7.466 9.293

Max: 15.42 9.883

Min: 6.670 4.538

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.175 0.138

Low reading:

Mid reading: 9.995 9.973

High reading: 20.20 18.33

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.863 0.745

Mid %Err: <2.0 -0.123 0.130

High %Err: <2.0 -0.394 -1.026

Initial Bias Data

Zero reading: 0.313 0.268

Span reading: 10.10 9.705

Zero % bias: <5.0 0.681 0.702

Span % bias: <5.0 0.518 -1.447

Final Bias Data

Zero reading: 0.320 0.205

Span reading: 10.01 9.850

Zero % bias: <5.0 0.715 0.362

Span % bias: <5.0 0.074 -0.664

Zero % drift: <3.0 0.035 0.340

Span % drift: <3.0 0.444 0.783

Bias Corrected Averages

Cor Avg: 7.356 9.444
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OWENS BROCKWAY
FURNACE D RUN #3

17-May-19 Metals

O2 CO2

11:59:49 7.517 9.201
12:00:49 7.477 9.247
12:01:49 7.599 9.195
12:02:49 7.471 9.301
12:03:49 7.438 9.338
12:04:49 7.499 9.342
12:05:49 7.461 9.376
12:06:49 7.444 9.415
12:07:49 7.458 9.378
12:08:49 7.459 9.381
12:09:49 7.559 9.367
12:10:49 7.496 9.405
12:11:49 7.475 9.412
12:12:49 7.452 9.441
12:13:49 7.513 9.427
12:14:49 7.406 9.522
12:15:49 7.442 9.499
12:16:49 7.436 9.544
12:17:49 7.487 9.53
12:18:49 7.555 9.478
12:19:49 7.444 9.582
12:20:49 14.15 5.51
12:21:49 11.46 7.203
12:22:49 7.069 9.719
12:23:49 6.833 9.878
12:24:49 6.944 9.806
12:25:49 6.959 9.804
12:26:49 7.033 9.742
12:27:49 6.949 9.822
12:28:49 7.043 9.755
12:29:49 7.122 9.697
12:30:49 7.078 9.709
12:31:49 7.206 9.607
12:32:49 7.114 9.663
12:33:49 7.17 9.604
12:34:49 7.25 9.541
12:35:49 7.094 9.691
12:36:49 7.231 9.615
12:37:49 7.248 9.626
12:38:49 7.277 9.612
12:39:49 7.23 9.659
12:40:49 7.337 9.619
12:41:49 7.239 9.737
12:42:49 7.2 9.777
12:43:49 7.292 9.66
12:44:49 7.177 9.722
12:45:49 7.142 9.753
12:46:49 7.235 9.722
12:47:49 7.163 9.757
12:48:49 7.147 9.785
12:49:49 7.173 9.753

AVG 7.503 9.450
MIN 6.833 5.510
MAX 14.150 9.878

115849-124949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Run 2 Post run bias
11:58:49 - 12:49:49

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 7.503 9.450

Max: 14.15 9.878

Min: 6.833 5.510

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.030 0.115

Low reading:

Mid reading: 10.04 10.14

High reading: 20.26 18.59

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.148 0.621

Mid %Err: <2.0 0.099 1.031

High %Err: <2.0 -0.099 0.378

Initial Bias Data

Zero reading: 0.428 0.335

Span reading: 10.13 9.505

Zero % bias: <5.0 1.963 1.188

Span % bias: <5.0 0.444 -3.429

Final Bias Data

Zero reading: 0.543 0.740

Span reading: 10.07 10.06

Zero % bias: <5.0 2.530 3.375

Span % bias: <5.0 0.148 -0.432

Zero % drift: <3.0 0.567 2.187

Span % drift: <3.0 0.296 2.997

Bias Corrected Averages

Cor Avg: 7.313 9.591
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Average Results
12:54:08 - 14:08:50

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

May 20 2019 12:55:08 17.33 2.593 0.231 100.6 5.967 80.34

May 20 2019 12:56:08 17.36 2.582 0.200 99.5 7.553 79.20

May 20 2019 12:57:08 17.37 2.562 0.199 100.7 8.645 78.45

May 20 2019 12:58:08 17.38 2.566 0.178 98.20 6.714 77.67

May 20 2019 12:59:08 17.39 2.573 0.214 97.74 6.792 77.65

May 20 2019 13:00:08 17.38 2.568 0.225 97.77 6.566 79.78

May 20 2019 13:01:08 17.38 2.575 0.219 94.12 7.827 79.74

May 20 2019 13:05:06 17.14 2.777 0.270 162.1 7.009 79.30

May 20 2019 13:06:06 16.32 3.249 0.296 213.9 7.265 82.01

May 20 2019 13:07:06 16.31 3.253 0.272 208.1 6.832 84.95

May 20 2019 13:08:06 16.42 3.191 0.238 198.5 6.845 86.65

May 20 2019 13:09:06 16.24 3.285 0.252 206.2 7.699 85.81

May 20 2019 13:10:06 16.65 3.067 0.305 187.5 6.477 86.46

May 20 2019 13:11:06 16.89 2.895 0.324 171.7 8.790 78.00

May 20 2019 13:12:06 16.90 2.896 0.309 168.2 7.604 76.92

May 20 2019 13:13:06 16.91 2.866 0.257 168.8 8.693 76.28

May 20 2019 13:14:06 16.94 2.863 0.259 169.0 6.627 75.40

May 20 2019 13:15:06 16.96 2.860 0.259 165.1 6.476 75.50

May 20 2019 13:16:06 16.95 2.846 0.280 163.3 7.939 75.01

May 20 2019 13:17:06 16.96 2.849 0.345 166.0 9.085 74.54

May 20 2019 13:18:06 16.97 2.853 0.339 162.1 8.804 75.65

May 20 2019 13:19:06 16.98 2.855 0.391 159.6 9.325 76.65

May 20 2019 13:20:06 16.98 2.852 0.363 156.3 6.260 77.12

May 20 2019 13:21:06 17.02 2.830 0.304 153.8 7.727 77.26

May 20 2019 13:22:06 17.00 2.830 0.361 154.7 7.719 77.90

May 20 2019 13:23:06 16.99 2.836 0.341 149.7 7.608 80.10

May 20 2019 13:24:06 17.01 2.821 0.321 152.1 7.121 81.62

May 20 2019 13:25:06 17.02 2.828 0.358 151.2 9.649 82.50

May 20 2019 13:26:06 17.00 2.816 0.360 147.5 7.164 82.00

May 20 2019 13:27:06 17.04 2.818 0.311 147.1 5.826 83.00

May 20 2019 13:28:06 17.05 2.817 0.318 144.6 6.205 82.64

May 20 2019 13:29:06 17.05 2.809 0.324 145.7 6.908 83.01

May 20 2019 13:30:06 17.04 2.813 0.362 143.9 6.137 83.00

May 20 2019 13:34:37 17.07 2.805 0.418 134.5 5.777 77.49

May 20 2019 13:35:37 17.07 2.825 0.206 118.9 5.693 68.18

May 20 2019 13:36:37 17.10 2.810 0.177 123.6 6.321 71.80

May 20 2019 13:37:37 17.09 2.811 0.160 123.7 6.801 74.58

May 20 2019 13:38:37 17.11 2.802 0.198 124.2 8.509 75.64

May 20 2019 13:39:37 17.11 2.797 0.186 128.2 5.416 75.83

May 20 2019 13:40:37 17.09 2.807 0.168 127.5 7.025 77.61

May 20 2019 13:41:37 17.10 2.798 0.227 129.4 7.366 79.38

May 20 2019 13:42:37 17.13 2.787 0.235 126.0 5.564 81.30

May 20 2019 13:43:37 17.12 2.791 0.271 121.7 5.166 84.19

May 20 2019 13:44:37 17.12 2.800 0.212 116.2 5.737 85.29

May 20 2019 13:45:37 17.12 2.799 0.164 116.9 6.304 87.97

May 20 2019 13:46:37 17.13 2.793 0.154 113.7 8.024 90.34

May 20 2019 13:47:37 17.15 2.793 0.185 113.6 5.331 92.17
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 20 2019 13:48:37 17.21 2.749 0.185 111.3 4.276 91.43

May 20 2019 13:49:37 17.27 2.708 0.200 107.7 4.196 89.54

May 20 2019 13:50:37 17.29 2.696 0.193 107.0 4.293 89.97

May 20 2019 13:51:37 17.29 2.673 0.191 107.0 5.945 89.35

May 20 2019 13:52:37 17.33 2.657 0.218 106.9 6.578 89.21

May 20 2019 13:53:37 17.30 2.663 0.197 105.5 6.793 89.71

May 20 2019 13:54:37 17.31 2.664 0.212 102.9 6.428 92.03

May 20 2019 14:03:50 17.03 2.850 0.258 187.6 6.477 70.92

May 20 2019 14:04:50 16.92 2.914 0.234 183.1 7.626 77.68

May 20 2019 14:05:50 16.85 2.992 0.284 176.5 8.514 83.46

May 20 2019 14:06:50 16.79 3.017 0.383 171.5 8.329 86.31

May 20 2019 14:07:50 16.76 3.041 0.416 172.4 10.79 88.85

May 20 2019 14:08:50 16.77 3.039 0.326 171.5 10.23 90.62

Average: 17.03 2.826 0.264 142.2 7.056 81.38

Max: 17.39 3.285 0.418 213.9 10.79 92.17

Min: 16.24 2.562 0.154 94.12 4.196 68.18

Page 2 May 20 2019 - 14:08:53

W006AS-596331-RT-88R1 221 of 471



 

 

 

 

 

 

 

 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Post run bias
12:54:08 - 14:08:50

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 17.03 2.826 0.264 142.2 7.056 81.38

Max: 17.39 3.285 0.418 213.9 10.79 92.17

Min: 16.24 2.562 0.154 94.12 4.196 68.18

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 278.2 5.044 241.0

High: 20.28 18.52 56.72 500.2 8.517 490.2

Calibration Readings

Zero reading: -0.015 0.183 0.268 -1.342 0.082 2.246

Low reading: 3.095

Mid reading: 9.958 10.18 27.64 277.3 5.194 231.4

High reading: 20.14 18.61 55.66 502.2 8.894 488.2

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.988 0.472 -0.268 N/A 0.458

Mid %Err: <2.0 -0.306 1.247 0.335 -0.180 N/A -1.958

High %Err: <2.0 -0.690 0.486 -1.869 0.400 N/A -0.408

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.082 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.129 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.150 N/A

High %Err: N/A N/A N/A N/A N/A 0.377 N/A

Initial Bias Data

Zero reading: 0.253 0.145 0.402 1.782 0.082 1.960

Span reading: 9.965 9.925 27.39 267.4 5.194 230.0

Zero % bias: <5.0 1.321 -0.205 0.236 0.625 N/A -0.058

Span % bias: <5.0 0.035 -1.377 -0.441 -1.979 N/A -0.286

Final Bias Data

Zero reading: 0.168 0.205 0.678 0.803 -0.101 2.819

Span reading: 9.895 9.895 27.11 269.2 5.154 224.2

Zero % bias: <5.0 0.902 0.119 0.723 0.429 N/A 0.117

Span % bias: <5.0 -0.311 -1.539 -0.934 -1.619 N/A -1.469

Zero % drift: <3.0 0.419 0.324 0.487 0.196 N/A 0.175

Span % drift: <3.0 0.346 0.162 0.493 0.360 N/A 1.183

Zero drift: <3.0% span N/A N/A N/A N/A 0.183 N/A

Span drift: <3.0% span N/A N/A N/A N/A 0.040 N/A

Bias Corrected Averages

Cor Avg: 17.34 2.709 -0.284 146.8 7.056 84.72
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 3 Average Results
15:03:00 - 17:18:17

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

May 20 2019 15:04:00 17.11 2.720 0.282 185.0 10.35 63.16

May 20 2019 15:05:00 17.00 2.800 0.268 178.0 10.38 68.46

May 20 2019 15:06:00 16.93 2.846 0.274 178.6 9.070 73.08

May 20 2019 15:07:00 16.91 2.850 0.319 173.9 8.569 74.33

May 20 2019 15:08:00 16.88 2.874 0.288 172.8 8.830 76.56

May 20 2019 15:09:00 16.90 2.882 0.257 174.0 6.563 76.58

May 20 2019 15:10:00 16.92 2.856 0.281 170.3 5.741 77.22

May 20 2019 15:11:00 16.90 2.858 0.283 169.9 7.532 77.63

May 20 2019 15:12:00 16.93 2.849 0.277 165.3 6.585 78.36

May 20 2019 15:13:00 16.93 2.857 0.328 159.4 6.944 79.50

May 20 2019 15:14:00 16.95 2.836 0.351 161.3 9.203 79.27

May 20 2019 15:15:00 16.95 2.844 0.368 158.6 8.095 80.63

May 20 2019 15:16:00 16.96 2.830 0.397 156.1 7.485 82.75

May 20 2019 15:17:00 16.97 2.813 0.398 154.0 6.138 82.67

May 20 2019 15:18:00 16.97 2.826 0.353 149.6 7.608 83.55

May 20 2019 15:19:00 16.97 2.815 0.395 149.3 9.933 85.09

May 20 2019 15:20:00 16.99 2.803 0.369 147.7 7.658 85.19

May 20 2019 15:21:00 16.99 2.793 0.306 147.4 7.565 85.42

May 20 2019 15:22:00 17.00 2.803 0.304 147.2 7.585 86.20

May 20 2019 15:23:00 17.00 2.790 0.328 144.4 6.910 87.10

May 20 2019 15:24:00 17.02 2.762 0.350 144.5 6.385 85.58

May 20 2019 15:25:00 17.02 2.777 0.352 144.0 7.530 84.73

May 20 2019 15:26:00 17.02 2.772 0.484 142.7 6.592 84.68

May 20 2019 15:27:00 17.04 2.758 0.539 140.7 7.330 83.31

May 20 2019 15:28:00 17.07 2.759 0.672 140.6 8.820 80.97

May 20 2019 15:29:00 17.05 2.757 0.584 137.1 8.822 80.24

May 20 2019 15:30:00 17.07 2.741 0.607 136.7 7.886 79.45

May 20 2019 15:31:00 17.09 2.741 0.550 137.7 6.857 79.30

May 20 2019 15:34:31 17.19 2.731 0.312 124.2 6.651 68.13

May 20 2019 15:35:31 16.99 2.812 0.176 128.8 4.881 64.93

May 20 2019 15:36:31 16.99 2.822 0.154 131.3 6.590 65.68

May 20 2019 15:37:31 17.00 2.788 0.159 131.3 6.757 67.37

May 20 2019 15:38:31 17.04 2.779 0.186 131.3 6.674 68.52

May 20 2019 15:39:31 17.03 2.779 0.155 130.0 4.397 69.63

May 20 2019 15:40:31 17.04 2.775 0.201 131.3 4.441 70.30

May 20 2019 15:41:31 17.06 2.763 0.178 131.4 6.854 70.86

May 20 2019 15:42:31 17.08 2.767 0.198 128.2 7.233 71.05

May 20 2019 15:43:31 17.09 2.758 0.203 125.4 5.818 71.41

May 20 2019 15:44:31 17.08 2.753 0.211 127.9 6.678 71.72

May 20 2019 15:45:31 17.10 2.751 0.198 125.7 5.232 72.61

May 20 2019 15:46:31 17.11 2.743 0.188 123.0 7.274 72.96

May 20 2019 15:47:31 17.11 2.750 0.207 114.6 6.550 74.84

May 20 2019 15:48:31 17.11 2.749 0.225 113.2 6.484 75.83

May 20 2019 15:49:31 17.13 2.728 0.214 114.3 6.011 75.37

May 20 2019 15:50:31 17.12 2.734 0.206 113.8 3.959 76.63

May 20 2019 15:51:31 17.15 2.730 0.231 113.1 4.688 77.07

May 20 2019 15:52:31 17.12 2.739 0.250 111.1 5.635 78.18
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 20 2019 15:53:31 17.16 2.707 0.243 108.2 6.538 78.68

May 20 2019 15:54:31 17.24 2.657 0.206 105.5 4.835 78.04

May 20 2019 15:55:31 17.23 2.674 0.204 104.9 5.264 77.73

May 20 2019 15:56:31 17.25 2.642 0.218 102.8 5.244 78.28

May 20 2019 15:57:31 17.28 2.652 0.239 98.34 6.784 78.84

May 20 2019 15:58:31 17.28 2.664 0.243 99.5 4.233 80.29

May 20 2019 15:59:31 17.27 2.638 0.225 97.80 4.481 81.68

May 20 2019 16:00:31 17.29 2.642 0.207 99.3 5.963 81.52

May 20 2019 16:06:12 17.02 2.802 0.271 131.1 5.217 80.11

May 20 2019 16:07:12 16.28 3.259 0.361 200.6 5.056 80.22

May 20 2019 16:08:12 16.30 3.252 0.327 200.7 4.306 81.84

May 20 2019 16:09:12 16.30 3.273 0.374 202.4 4.061 83.65

May 20 2019 16:10:12 16.29 3.264 0.395 198.9 4.873 84.72

May 20 2019 16:11:12 16.26 3.281 0.462 199.3 5.690 86.30

May 20 2019 16:12:12 16.25 3.295 0.407 197.7 6.273 87.92

May 20 2019 16:13:12 16.25 3.291 0.363 197.5 5.677 89.35

May 20 2019 16:14:12 16.24 3.309 0.361 195.8 7.155 91.85

May 20 2019 16:15:12 16.25 3.296 0.361 193.5 4.993 94.27

May 20 2019 16:16:12 16.23 3.312 0.373 189.8 4.683 95.69

May 20 2019 16:17:12 16.20 3.333 0.381 189.9 4.824 98.24

May 20 2019 16:18:12 16.22 3.337 0.404 188.6 5.524 100.3

May 20 2019 16:19:12 16.23 3.337 0.434 186.6 6.374 101.1

May 20 2019 16:20:12 16.22 3.336 0.462 186.1 5.280 102.8

May 20 2019 16:21:12 16.19 3.352 0.585 187.0 5.904 104.5

May 20 2019 16:22:12 16.21 3.337 0.667 182.3 6.418 105.5

May 20 2019 16:23:12 16.21 3.338 0.724 184.2 5.450 107.5

May 20 2019 16:24:12 16.22 3.332 0.787 178.3 3.508 109.0

May 20 2019 16:25:12 16.24 3.323 0.797 177.3 3.533 108.4

May 20 2019 16:26:12 16.22 3.324 0.945 176.4 6.227 109.3

May 20 2019 16:27:12 16.25 3.320 0.659 178.6 5.066 109.3

May 20 2019 16:28:12 16.24 3.296 0.683 177.5 7.734 108.8

May 20 2019 16:29:12 16.25 3.292 0.652 178.5 7.408 108.3

May 20 2019 16:30:12 16.27 3.284 0.719 172.9 6.346 108.5

May 20 2019 16:35:38 16.48 3.153 0.703 161.0 6.074 100.8

May 20 2019 16:36:38 17.27 2.658 0.202 120.7 6.967 75.27

May 20 2019 16:37:38 17.30 2.649 0.192 117.8 6.360 76.70

May 20 2019 16:38:38 17.29 2.639 0.203 116.7 5.221 77.71

May 20 2019 16:39:38 17.31 2.630 0.229 112.3 3.184 78.32

May 20 2019 16:40:38 17.32 2.628 0.169 111.3 2.494 79.61

May 20 2019 16:41:38 17.32 2.632 0.192 111.1 3.678 80.84

May 20 2019 16:42:38 17.32 2.637 0.192 109.4 4.150 81.98

May 20 2019 16:43:38 17.32 2.631 0.194 108.0 8.453 82.03

May 20 2019 16:44:38 17.34 2.622 0.182 107.8 5.754 83.10

May 20 2019 16:45:38 17.32 2.630 0.218 105.9 6.469 84.32

May 20 2019 16:46:38 17.30 2.625 0.219 106.7 5.078 85.63

May 20 2019 16:47:38 17.29 2.624 0.212 106.6 5.617 85.68

May 20 2019 16:48:38 17.32 2.612 0.218 105.7 2.990 87.22

May 20 2019 16:49:38 17.30 2.630 0.210 107.6 4.969 88.50

May 20 2019 16:50:38 17.31 2.607 0.198 105.0 6.892 89.46

May 20 2019 16:51:38 17.29 2.611 0.247 105.6 5.730 89.63

May 20 2019 16:52:38 17.26 2.640 0.213 103.7 5.324 90.76

May 20 2019 16:53:38 17.24 2.666 0.231 103.6 5.805 91.83
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 20 2019 16:54:38 17.22 2.681 0.220 102.6 8.035 92.05

May 20 2019 16:55:38 17.25 2.678 0.230 104.0 6.130 92.96

May 20 2019 16:56:38 17.25 2.676 0.229 102.4 7.396 92.89

May 20 2019 16:57:38 17.26 2.670 0.221 102.5 5.047 92.28

May 20 2019 16:58:38 17.26 2.667 0.204 102.3 3.836 91.92

May 20 2019 16:59:38 17.26 2.654 0.242 101.1 5.402 92.14

May 20 2019 17:00:38 17.28 2.631 0.243 100.8 8.562 92.04

May 20 2019 17:05:17 17.05 2.816 0.297 131.4 6.581 91.91

May 20 2019 17:06:17 16.20 3.295 0.291 207.9 8.483 91.08

May 20 2019 17:07:17 16.21 3.315 0.300 205.3 6.675 92.78

May 20 2019 17:08:17 16.29 3.263 0.271 200.1 6.614 93.74

May 20 2019 17:09:17 16.29 3.245 0.298 196.0 4.791 94.35

May 20 2019 17:10:17 16.26 3.270 0.318 195.2 9.298 95.64

May 20 2019 17:11:17 16.27 3.270 0.345 195.7 6.674 97.07

May 20 2019 17:12:17 16.26 3.281 0.343 194.5 4.207 97.53

May 20 2019 17:13:17 16.24 3.298 0.346 193.9 5.458 98.64

May 20 2019 17:14:17 16.21 3.294 0.378 190.7 3.898 99.7

May 20 2019 17:15:17 16.22 3.285 0.392 189.2 6.725 99.00

May 20 2019 17:16:17 16.23 3.305 0.418 191.4 5.599 101.2

May 20 2019 17:17:17 16.22 3.297 0.436 188.8 4.731 100.9

May 20 2019 17:18:17 16.22 3.305 0.373 188.4 5.370 102.5

Average: 16.85 2.910 0.333 147.5 6.195 85.74

Max: 17.34 3.352 0.945 207.9 10.38 109.3

Min: 16.19 2.607 0.154 97.80 2.494 63.16
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 3 Post run bias
15:03:00 - 17:18:17

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 16.85 2.910 0.333 147.5 6.195 85.74

Max: 17.34 3.352 0.945 207.9 10.38 109.3

Min: 16.19 2.607 0.154 97.80 2.494 63.16

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 278.2 5.044 241.0

High: 20.28 18.52 56.72 500.2 8.517 490.2

Calibration Readings

Zero reading: -0.015 0.183 0.268 -1.342 0.082 2.246

Low reading: 3.095

Mid reading: 9.958 10.18 27.64 277.3 5.194 231.4

High reading: 20.14 18.61 55.66 502.2 8.894 488.2

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.988 0.472 -0.268 N/A 0.458

Mid %Err: <2.0 -0.306 1.247 0.335 -0.180 N/A -1.958

High %Err: <2.0 -0.690 0.486 -1.869 0.400 N/A -0.408

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.082 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.129 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.150 N/A

High %Err: N/A N/A N/A N/A N/A 0.377 N/A

Initial Bias Data

Zero reading: 0.168 0.205 0.678 0.803 -0.101 2.819

Span reading: 9.895 9.895 27.11 269.2 5.154 224.2

Zero % bias: <5.0 0.902 0.119 0.723 0.429 N/A 0.117

Span % bias: <5.0 -0.311 -1.539 -0.934 -1.619 N/A -1.469

Final Bias Data

Zero reading: 0.198 0.245 0.994 -0.165 -0.333 1.960

Span reading: 9.910 9.903 26.28 269.8 5.103 225.8

Zero % bias: <5.0 1.050 0.335 1.280 0.235 N/A -0.058

Span % bias: <5.0 -0.237 -1.496 -2.398 -1.499 N/A -1.142

Zero % drift: <3.0 0.148 0.216 0.557 0.194 N/A 0.175

Span % drift: <3.0 0.074 0.043 1.464 0.120 N/A 0.327

Zero drift: <3.0% span N/A N/A N/A N/A 0.232 N/A

Span drift: <3.0% span N/A N/A N/A N/A 0.051 N/A

Bias Corrected Averages

Cor Avg: 17.18 2.761 -0.534 152.1 6.195 90.24
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 4 Average Results
17:37:19 - 19:52:42

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

May 20 2019 17:38:19 17.24 2.601 0.207 110.5 4.190 73.04

May 20 2019 17:39:19 17.23 2.615 0.137 111.0 8.019 74.27

May 20 2019 17:40:19 17.28 2.588 0.177 113.0 3.038 73.86

May 20 2019 17:41:19 17.29 2.584 0.168 110.4 6.569 74.49

May 20 2019 17:42:19 17.27 2.569 0.221 108.8 4.059 73.71

May 20 2019 17:43:19 17.29 2.578 0.215 107.8 5.907 74.95

May 20 2019 17:44:19 17.27 2.581 0.156 106.7 7.710 75.85

May 20 2019 17:45:19 17.27 2.567 0.190 105.6 5.239 76.88

May 20 2019 17:46:19 17.27 2.568 0.232 103.1 6.402 77.46

May 20 2019 17:47:19 17.29 2.575 0.203 103.7 7.485 78.60

May 20 2019 17:48:19 17.28 2.569 0.202 104.1 8.550 78.51

May 20 2019 17:49:19 17.32 2.554 0.200 102.1 7.287 79.35

May 20 2019 17:50:19 17.28 2.566 0.228 102.1 7.375 81.08

May 20 2019 17:51:19 17.31 2.550 0.203 99.6 7.604 80.94

May 20 2019 17:52:19 17.29 2.568 0.203 99.3 4.811 81.19

May 20 2019 17:53:19 17.30 2.577 0.184 100.5 5.721 81.63

May 20 2019 17:54:19 17.27 2.591 0.206 98.23 7.229 82.35

May 20 2019 17:55:19 17.22 2.630 0.208 98.20 7.368 83.72

May 20 2019 17:56:19 17.20 2.653 0.226 98.10 7.237 85.59

May 20 2019 17:57:19 17.19 2.644 0.225 99.6 7.325 85.33

May 20 2019 17:58:19 17.23 2.637 0.223 100.3 9.051 85.34

May 20 2019 17:59:19 17.23 2.633 0.218 99.2 6.838 85.46

May 20 2019 18:00:19 17.23 2.631 0.212 96.98 3.848 85.43

May 20 2019 18:01:19 17.30 2.622 0.190 96.49 7.395 86.75

May 20 2019 18:05:37 16.50 3.088 0.323 195.0 9.536 77.96

May 20 2019 18:06:37 16.40 3.171 0.310 192.3 6.521 83.03

May 20 2019 18:07:37 16.37 3.189 0.315 190.1 6.734 85.55

May 20 2019 18:08:37 16.40 3.168 0.315 185.7 4.771 86.35

May 20 2019 18:09:37 16.44 3.149 0.400 183.8 8.800 87.19

May 20 2019 18:10:37 16.47 3.126 0.362 182.1 6.415 87.81

May 20 2019 18:11:37 16.49 3.117 0.378 179.5 6.554 88.09

May 20 2019 18:12:37 16.48 3.104 0.350 178.7 9.021 88.78

May 20 2019 18:13:37 16.47 3.127 0.357 175.9 7.588 91.03

May 20 2019 18:14:37 16.49 3.114 0.355 173.2 9.200 90.02

May 20 2019 18:15:37 16.52 3.099 0.446 172.9 4.841 90.67

May 20 2019 18:16:37 16.53 3.085 0.467 170.2 6.467 90.43

May 20 2019 18:17:37 16.57 3.068 0.460 166.4 9.373 89.18

May 20 2019 18:18:37 16.55 3.077 0.416 165.7 9.437 90.86

May 20 2019 18:19:37 16.59 3.031 0.450 162.7 5.492 90.51

May 20 2019 18:20:37 16.61 3.032 0.552 162.4 5.923 89.56

May 20 2019 18:21:37 16.61 3.024 0.738 162.1 3.566 89.09

May 20 2019 18:22:37 16.65 2.999 0.805 160.5 5.440 87.19

May 20 2019 18:23:37 16.69 2.978 0.749 159.5 4.686 85.51

May 20 2019 18:24:37 16.69 2.973 0.580 154.9 6.474 85.88

May 20 2019 18:25:37 16.69 2.954 0.466 154.8 7.872 84.73

May 20 2019 18:26:37 16.72 2.942 0.488 155.1 4.480 84.35

May 20 2019 18:27:37 16.71 2.931 0.737 151.7 4.830 84.78
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 20 2019 18:28:37 16.74 2.930 0.626 147.5 7.450 84.03

May 20 2019 18:29:37 16.75 2.918 0.539 145.6 6.622 84.35

May 20 2019 18:30:37 16.74 2.926 0.575 145.3 3.532 84.17

May 20 2019 18:35:00 17.06 2.800 0.511 139.0 4.904 81.55

May 20 2019 18:36:00 17.04 2.749 0.168 130.3 2.862 69.52

May 20 2019 18:37:00 17.04 2.763 0.138 129.0 4.789 72.42

May 20 2019 18:38:00 17.05 2.764 0.165 127.0 5.437 74.12

May 20 2019 18:39:00 17.06 2.751 0.157 127.6 5.262 75.52

May 20 2019 18:40:00 17.06 2.752 0.148 124.6 7.517 78.55

May 20 2019 18:41:00 17.10 2.714 0.181 118.0 5.523 80.51

May 20 2019 18:42:01 17.31 2.585 0.158 106.8 8.026 78.30

May 20 2019 18:43:00 17.31 2.590 0.176 106.2 6.191 78.74

May 20 2019 18:44:00 17.29 2.596 0.171 109.9 6.855 80.49

May 20 2019 18:45:00 17.28 2.624 0.177 112.1 6.992 82.60

May 20 2019 18:46:00 17.29 2.620 0.174 111.4 8.221 83.51

May 20 2019 18:47:00 17.26 2.624 0.217 104.3 4.692 84.42

May 20 2019 18:48:00 17.28 2.610 0.181 102.6 6.398 85.29

May 20 2019 18:49:00 17.27 2.615 0.183 102.1 8.683 84.15

May 20 2019 18:50:00 17.27 2.602 0.213 100.9 5.614 86.01

May 20 2019 18:51:00 17.29 2.616 0.179 100.7 2.952 86.32

May 20 2019 18:52:00 17.27 2.615 0.179 99.1 7.611 87.60

May 20 2019 18:53:00 17.31 2.589 0.177 102.1 4.218 88.59

May 20 2019 18:54:00 17.34 2.567 0.202 98.46 4.219 87.49

May 20 2019 18:55:00 17.33 2.552 0.177 96.65 5.365 86.94

May 20 2019 18:56:00 17.35 2.554 0.196 95.61 6.214 87.00

May 20 2019 18:57:00 17.36 2.552 0.222 93.75 8.674 86.61

May 20 2019 18:58:00 17.37 2.550 0.222 95.06 5.843 87.44

May 20 2019 18:59:00 17.36 2.541 0.221 94.98 6.863 87.19

May 20 2019 19:00:00 17.37 2.536 0.224 93.76 4.463 88.09

May 20 2019 19:01:00 17.40 2.528 0.183 94.33 5.549 88.62

May 20 2019 19:06:05 17.13 2.719 0.231 147.0 6.767 81.67

May 20 2019 19:07:05 16.97 2.817 0.253 163.4 7.613 80.27

May 20 2019 19:08:05 16.95 2.823 0.342 162.8 8.047 82.47

May 20 2019 19:09:05 16.95 2.825 0.318 160.4 7.171 82.70

May 20 2019 19:10:05 16.92 2.843 0.325 162.8 5.681 84.49

May 20 2019 19:11:05 16.92 2.847 0.352 161.2 6.173 84.60

May 20 2019 19:12:05 16.94 2.828 0.295 159.6 7.246 84.51

May 20 2019 19:13:05 16.92 2.839 0.349 158.1 5.934 85.97

May 20 2019 19:14:05 16.84 2.891 0.398 161.5 6.847 86.80

May 20 2019 19:15:05 16.85 2.893 0.324 159.7 9.969 89.00

May 20 2019 19:16:05 16.85 2.875 0.340 158.3 8.528 88.61

May 20 2019 19:17:05 16.85 2.877 0.374 156.6 4.089 89.39

May 20 2019 19:18:05 16.84 2.882 0.419 154.0 3.340 88.72

May 20 2019 19:19:05 16.87 2.858 0.520 155.9 4.327 87.70

May 20 2019 19:20:05 16.87 2.867 0.534 151.8 7.350 87.32

May 20 2019 19:21:05 16.89 2.844 0.476 150.9 7.568 86.52

May 20 2019 19:22:05 16.90 2.838 0.507 149.1 7.969 85.48

May 20 2019 19:23:05 16.89 2.841 0.459 148.8 7.169 86.14

May 20 2019 19:24:05 16.91 2.831 0.436 144.4 5.451 85.64

May 20 2019 19:25:05 16.94 2.804 0.558 143.8 3.829 84.54

May 20 2019 19:26:05 16.96 2.791 0.584 143.3 5.615 84.76

May 20 2019 19:27:05 16.96 2.796 0.516 143.0 9.158 85.02
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 20 2019 19:28:05 16.93 2.799 0.466 140.5 7.666 84.17

May 20 2019 19:29:05 16.93 2.789 0.479 138.3 7.802 84.02

May 20 2019 19:30:05 16.97 2.777 0.563 136.7 4.542 84.63

May 20 2019 19:31:05 16.98 2.789 0.572 134.6 4.981 84.05

May 20 2019 19:32:05 19.10 1.480 0.518 64.42 2.363 65.81

May 20 2019 19:33:05 20.54 0.327 0.390 3.149 1.088 14.31

May 20 2019 19:34:05 20.60 0.260 0.476 1.399 0.959 5.057

May 20 2019 19:39:42 19.43 1.072 0.365 38.33 1.775 25.34

May 20 2019 19:40:42 16.62 3.017 0.118 125.8 6.971 77.14

May 20 2019 19:41:42 16.65 3.004 0.131 127.0 4.887 78.87

May 20 2019 19:42:42 16.69 2.993 0.127 126.1 5.225 78.70

May 20 2019 19:43:42 16.68 2.987 0.124 123.0 5.917 79.83

May 20 2019 19:44:42 16.67 2.980 0.132 121.2 5.545 79.85

May 20 2019 19:45:42 16.70 2.986 0.154 119.7 3.963 79.98

May 20 2019 19:46:42 16.69 2.964 0.122 122.7 3.618 79.47

May 20 2019 19:47:42 16.69 2.961 0.112 123.2 4.552 79.41

May 20 2019 19:48:42 16.72 2.949 0.123 118.7 4.699 78.64

May 20 2019 19:49:42 16.73 2.937 0.145 116.4 3.771 77.97

May 20 2019 19:50:42 16.75 2.953 0.166 115.4 3.487 78.15

May 20 2019 19:51:42 16.74 2.944 0.155 114.2 2.299 78.97

May 20 2019 19:52:42 16.76 2.924 0.144 114.4 4.771 78.74

Average: 17.06 2.732 0.310 128.2 6.038 81.42

Max: 20.60 3.189 0.805 195.0 9.969 91.03

Min: 16.37 0.260 0.112 1.399 0.959 5.057
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 4 Post run bias
17:37:19 - 19:52:42

Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Run summary data

Raw Avg: 17.06 2.732 0.310 128.2 6.038 81.42

Max: 20.60 3.189 0.805 195.0 9.969 91.03

Min: 16.37 0.260 0.112 1.399 0.959 5.057

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 278.2 5.044 241.0

High: 20.28 18.52 56.72 500.2 8.517 490.2

Calibration Readings

Zero reading: -0.015 0.183 0.268 -1.342 0.082 2.246

Low reading: 3.095

Mid reading: 9.958 10.18 27.64 277.3 5.194 231.4

High reading: 20.14 18.61 55.66 502.2 8.894 488.2

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.988 0.472 -0.268 N/A 0.458

Mid %Err: <2.0 -0.306 1.247 0.335 -0.180 N/A -1.958

High %Err: <2.0 -0.690 0.486 -1.869 0.400 N/A -0.408

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.082 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.129 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.150 N/A

High %Err: N/A N/A N/A N/A N/A 0.377 N/A

Initial Bias Data

Zero reading: 0.198 0.245 0.994 -0.165 -0.333 1.960

Span reading: 9.910 9.903 26.28 269.8 5.103 225.8

Zero % bias: <5.0 1.050 0.335 1.280 0.235 N/A -0.058

Span % bias: <5.0 -0.237 -1.496 -2.398 -1.499 N/A -1.142

Final Bias Data

Zero reading: 0.153 0.238 0.580 1.078 -0.299 2.354

Span reading: 9.843 9.795 27.33 271.5 5.093 224.7

Zero % bias: <5.0 0.828 0.297 0.550 0.484 N/A 0.022

Span % bias: <5.0 -0.567 -2.079 -0.547 -1.160 N/A -1.367

Zero % drift: <3.0 0.222 0.038 0.730 0.249 N/A 0.080

Span % drift: <3.0 0.330 0.583 1.851 0.339 N/A 0.225

Zero drift: <3.0% span N/A N/A N/A N/A -0.034 N/A

Span drift: <3.0% span N/A N/A N/A N/A 0.010 N/A

Bias Corrected Averages

Cor Avg: 17.44 2.579 -0.503 131.5 6.038 85.63
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Average Results
15:52:47 - 18:01:15

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

May 21 2019 15:53:47 16.84 3.033

May 21 2019 15:54:47 16.86 2.996

May 21 2019 15:55:47 16.85 2.984

May 21 2019 15:56:47 16.84 2.981

May 21 2019 15:57:47 16.86 2.975

May 21 2019 15:58:47 16.86 2.979

May 21 2019 15:59:47 16.87 2.969

May 21 2019 16:00:47 16.85 2.983

May 21 2019 16:01:47 16.88 2.969

May 21 2019 16:02:47 16.86 2.981

May 21 2019 16:06:02 17.01 2.835

May 21 2019 16:07:02 16.61 3.083

May 21 2019 16:08:02 16.40 3.230

May 21 2019 16:09:02 16.27 3.333

May 21 2019 16:10:02 16.20 3.373

May 21 2019 16:11:02 16.16 3.417

May 21 2019 16:12:02 16.20 3.366

May 21 2019 16:13:02 16.23 3.362

May 21 2019 16:14:02 16.24 3.344

May 21 2019 16:15:02 16.27 3.332

May 21 2019 16:16:02 16.27 3.333

May 21 2019 16:17:02 16.25 3.347

May 21 2019 16:18:02 16.25 3.347

May 21 2019 16:19:02 16.27 3.328

May 21 2019 16:20:02 16.28 3.299

May 21 2019 16:21:02 16.33 3.278

May 21 2019 16:22:02 16.35 3.276

May 21 2019 16:23:02 16.39 3.250

May 21 2019 16:24:02 16.38 3.249

May 21 2019 16:25:02 16.40 3.232

May 21 2019 16:26:02 16.42 3.227

May 21 2019 16:27:02 16.47 3.193

May 21 2019 16:28:02 16.45 3.182

May 21 2019 16:29:02 16.47 3.166

May 21 2019 16:30:02 16.48 3.155

May 21 2019 16:31:02 16.52 3.156

May 21 2019 16:32:02 16.54 3.132

May 21 2019 16:33:02 16.53 3.133

May 21 2019 16:36:57 16.68 3.015

May 21 2019 16:37:57 16.53 3.127

May 21 2019 16:38:57 16.53 3.125

May 21 2019 16:39:57 16.51 3.139

May 21 2019 16:40:57 16.53 3.127

May 21 2019 16:41:57 16.54 3.122

May 21 2019 16:42:57 16.54 3.125

May 21 2019 16:43:57 16.56 3.122

May 21 2019 16:44:57 16.58 3.095
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 21 2019 16:45:57 16.59 3.087

May 21 2019 16:46:57 16.59 3.088

May 21 2019 16:47:57 16.61 3.078

May 21 2019 16:48:57 16.62 3.069

May 21 2019 16:49:57 16.64 3.068

May 21 2019 16:50:57 16.64 3.054

May 21 2019 16:51:57 16.67 3.049

May 21 2019 16:52:57 16.69 3.038

May 21 2019 16:53:57 16.69 3.029

May 21 2019 16:54:57 16.72 3.019

May 21 2019 16:55:57 16.72 3.004

May 21 2019 16:56:57 16.76 3.008

May 21 2019 16:57:57 16.83 2.954

May 21 2019 16:58:57 16.89 2.901

May 21 2019 16:59:57 16.93 2.877

May 21 2019 17:00:57 16.96 2.864

May 21 2019 17:01:57 16.98 2.872

May 21 2019 17:02:57 17.00 2.853

May 21 2019 17:03:57 18.60 1.869

May 21 2019 17:04:57 20.26 0.601

May 21 2019 17:29:05 17.81 2.240

May 21 2019 17:30:05 16.69 3.023

May 21 2019 17:31:05 16.72 3.019

May 21 2019 17:32:05 16.76 3.009

May 21 2019 17:33:05 16.78 3.005

May 21 2019 17:34:05 18.98 1.631

May 21 2019 17:36:15 20.35 0.520

May 21 2019 17:37:15 20.48 0.355

May 21 2019 17:38:15 20.04 0.556

May 21 2019 17:39:15 17.32 2.475

May 21 2019 17:40:15 16.94 2.797

May 21 2019 17:41:15 16.94 2.820

May 21 2019 17:42:15 16.92 2.862

May 21 2019 17:43:15 16.94 2.885

May 21 2019 17:44:15 16.97 2.883

May 21 2019 17:45:15 16.97 2.873

May 21 2019 17:46:15 16.97 2.882

May 21 2019 17:47:15 16.96 2.890

May 21 2019 17:48:15 16.99 2.883

May 21 2019 17:49:15 16.97 2.890

May 21 2019 17:50:15 16.97 2.881

May 21 2019 17:51:15 16.99 2.876

May 21 2019 17:52:15 16.99 2.864

May 21 2019 17:53:15 17.00 2.862

May 21 2019 17:54:15 17.01 2.829

May 21 2019 17:55:15 17.02 2.838

May 21 2019 17:56:15 17.03 2.822

May 21 2019 17:57:15 17.05 2.810

May 21 2019 17:58:15 17.04 2.819

May 21 2019 17:59:15 17.06 2.819

May 21 2019 18:00:15 17.07 2.796

May 21 2019 18:01:15 17.10 2.816
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Average: 16.89 2.906

Max: 20.48 3.417

Min: 16.16 0.355

Page 3 May 21 2019 - 18:03:41

W006AS-596331-RT-88R1 233 of 471



 

 

 

 

 

 

 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Post run bias
15:52:47 - 18:01:15

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 16.89 2.906

Max: 20.48 3.417

Min: 16.16 0.355

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: -0.030 0.223

Low reading:

Mid reading: 9.835 10.07

High reading: 20.05 18.53

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.148 1.204

Mid %Err: <2.0 -0.912 0.653

High %Err: <2.0 -1.134 0.054

Initial Bias Data

Zero reading: 0.900 0.358

Span reading: 9.813 9.415

Zero % bias: <5.0 4.586 0.729

Span % bias: <5.0 -0.108 -3.537

Final Bias Data

Zero reading: 0.458 0.595

Span reading: 10.09 9.813

Zero % bias: <5.0 2.406 2.009

Span % bias: <5.0 1.257 -1.388

Zero % drift: <3.0 2.180 1.280

Span % drift: <3.0 1.365 2.149

Bias Corrected Averages

Cor Avg: 17.52 2.645
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Average Results
15:08:30 - 17:33:59

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

May 22 2019 15:09:30 16.24 3.323

May 22 2019 15:10:30 16.25 3.318

May 22 2019 15:11:30 16.25 3.307

May 22 2019 15:12:30 16.27 3.304

May 22 2019 15:13:30 16.27 3.311

May 22 2019 15:14:30 16.28 3.304

May 22 2019 15:15:30 16.26 3.305

May 22 2019 15:16:30 16.28 3.300

May 22 2019 15:17:30 16.29 3.299

May 22 2019 15:18:30 16.29 3.290

May 22 2019 15:19:30 16.28 3.299

May 22 2019 15:20:30 16.31 3.275

May 22 2019 15:21:30 16.31 3.278

May 22 2019 15:22:30 16.31 3.279

May 22 2019 15:23:30 16.33 3.241

May 22 2019 15:24:30 16.34 3.257

May 22 2019 15:25:30 16.34 3.257

May 22 2019 15:26:30 16.32 3.266

May 22 2019 15:27:30 16.31 3.269

May 22 2019 15:28:30 16.31 3.279

May 22 2019 15:29:30 16.38 3.242

May 22 2019 15:30:30 16.40 3.241

May 22 2019 15:31:30 16.44 3.231

May 22 2019 15:32:30 16.44 3.214

May 22 2019 15:34:59 16.86 2.990

May 22 2019 15:35:59 17.07 2.811

May 22 2019 15:36:59 16.98 2.899

May 22 2019 15:37:59 16.98 2.896

May 22 2019 15:38:59 16.96 2.924

May 22 2019 15:39:59 16.96 2.904

May 22 2019 15:40:59 16.95 2.929

May 22 2019 15:41:59 16.97 2.902

May 22 2019 15:42:59 16.98 2.884

May 22 2019 15:43:59 16.98 2.875

May 22 2019 15:44:59 17.00 2.878

May 22 2019 15:45:59 17.00 2.871

May 22 2019 15:46:59 17.01 2.850

May 22 2019 15:47:59 17.00 2.868

May 22 2019 15:48:59 17.01 2.850

May 22 2019 15:49:59 17.01 2.856

May 22 2019 15:50:59 17.02 2.839

May 22 2019 15:51:59 17.02 2.838

May 22 2019 15:52:59 17.01 2.833

May 22 2019 15:53:59 17.04 2.816

May 22 2019 15:54:59 17.06 2.818

May 22 2019 15:55:59 17.04 2.810

May 22 2019 15:56:59 17.06 2.794
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 22 2019 15:57:59 17.08 2.787

May 22 2019 15:58:59 17.07 2.798

May 22 2019 15:59:59 17.09 2.770

May 22 2019 16:00:59 17.09 2.780

May 22 2019 16:01:59 17.11 2.760

May 22 2019 16:02:59 17.13 2.763

May 22 2019 16:05:50 16.59 3.066

May 22 2019 16:06:50 16.27 3.253

May 22 2019 16:07:50 16.23 3.291

May 22 2019 16:08:50 16.24 3.288

May 22 2019 16:09:50 16.23 3.299

May 22 2019 16:10:50 16.24 3.280

May 22 2019 16:11:50 16.22 3.284

May 22 2019 16:12:50 16.22 3.276

May 22 2019 16:13:50 16.23 3.284

May 22 2019 16:14:50 16.24 3.268

May 22 2019 16:15:50 16.24 3.277

May 22 2019 16:16:50 16.25 3.266

May 22 2019 16:17:50 16.26 3.264

May 22 2019 16:18:50 16.25 3.256

May 22 2019 16:19:50 16.23 3.276

May 22 2019 16:20:50 16.24 3.278

May 22 2019 16:21:50 16.24 3.260

May 22 2019 16:22:50 16.25 3.256

May 22 2019 16:23:50 16.25 3.256

May 22 2019 16:24:50 16.26 3.264

May 22 2019 16:25:50 16.27 3.233

May 22 2019 16:26:50 16.27 3.245

May 22 2019 16:27:50 16.28 3.242

May 22 2019 16:28:50 16.29 3.244

May 22 2019 16:29:50 16.31 3.216

May 22 2019 16:30:50 16.39 3.189

May 22 2019 16:31:50 16.44 3.151

May 22 2019 16:32:50 16.44 3.152

May 22 2019 16:35:31 17.01 2.783

May 22 2019 16:36:31 16.96 2.813

May 22 2019 16:37:31 16.94 2.842

May 22 2019 16:38:31 16.92 2.855

May 22 2019 16:39:31 16.94 2.848

May 22 2019 16:40:31 16.93 2.843

May 22 2019 16:41:31 16.92 2.852

May 22 2019 16:42:31 16.93 2.859

May 22 2019 16:43:31 16.94 2.849

May 22 2019 16:44:31 16.94 2.846

May 22 2019 16:45:31 16.93 2.857

May 22 2019 16:46:31 16.90 2.861

May 22 2019 16:47:31 16.93 2.833

May 22 2019 16:48:31 16.95 2.836

May 22 2019 16:49:31 16.93 2.841

May 22 2019 16:50:31 16.96 2.831

May 22 2019 16:51:31 16.96 2.838

May 22 2019 16:52:31 16.97 2.847
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 22 2019 16:53:31 16.95 2.832

May 22 2019 16:54:31 16.97 2.825

May 22 2019 16:55:31 16.98 2.828

May 22 2019 16:56:31 16.97 2.829

May 22 2019 16:57:31 16.96 2.840

May 22 2019 16:58:31 16.98 2.830

May 22 2019 16:59:31 17.01 2.823

May 22 2019 17:00:31 17.01 2.824

May 22 2019 17:01:31 18.58 1.874

May 22 2019 17:02:31 20.48 0.438

May 22 2019 17:03:31 20.52 0.347

May 22 2019 17:04:32 18.56 1.696

May 22 2019 17:05:31 16.79 2.866

May 22 2019 17:06:32 16.55 3.061

May 22 2019 17:21:59 16.51 3.095

May 22 2019 17:22:59 16.55 3.073

May 22 2019 17:23:59 16.56 3.060

May 22 2019 17:24:59 16.57 3.057

May 22 2019 17:25:59 16.58 3.030

May 22 2019 17:26:59 16.58 3.046

May 22 2019 17:27:59 16.59 3.027

May 22 2019 17:28:59 16.59 3.033

May 22 2019 17:29:59 16.58 3.031

May 22 2019 17:30:59 16.61 3.022

May 22 2019 17:31:59 16.63 3.022

May 22 2019 17:32:59 16.67 3.010

May 22 2019 17:33:59 18.57 1.872

Average: 16.75 2.973

Max: 20.52 3.323

Min: 16.22 0.347
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 2 Post run bias
15:08:30 - 17:33:59

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 16.75 2.973

Max: 20.52 3.323

Min: 16.22 0.347

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.290

Low reading:

Mid reading: 10.02 10.17

High reading: 20.05 18.60

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.566

Mid %Err: <2.0 0.000 1.193

High %Err: <2.0 -1.134 0.432

Initial Bias Data

Zero reading: 0.465 0.283

Span reading: 20.09 17.89

Zero % bias: <5.0 2.219 -0.038

Span % bias: <5.0 0.197 -3.834

Final Bias Data

Zero reading: 0.405 0.358

Span reading: 20.16 17.85

Zero % bias: <5.0 1.923 0.367

Span % bias: <5.0 0.542 -4.050

Zero % drift: <3.0 0.296 0.405

Span % drift: <3.0 0.345 0.216

Bias Corrected Averages

Cor Avg: 16.80 2.799
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 1 Average Results
08:04:49 - 16:01:04

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

May 23 2019 08:05:49 16.69 2.975

May 23 2019 08:06:49 16.47 3.121

May 23 2019 08:07:49 16.40 3.180

May 23 2019 08:08:49 16.43 3.182

May 23 2019 08:09:49 16.42 3.194

May 23 2019 08:10:49 16.42 3.186

May 23 2019 08:11:49 16.40 3.188

May 23 2019 08:12:49 16.42 3.196

May 23 2019 08:13:49 16.44 3.168

May 23 2019 08:14:49 16.44 3.173

May 23 2019 08:15:49 16.44 3.174

May 23 2019 08:16:49 16.45 3.179

May 23 2019 08:17:49 16.49 3.128

May 23 2019 08:18:49 16.49 3.138

May 23 2019 08:19:49 16.50 3.132

May 23 2019 08:20:49 16.57 3.091

May 23 2019 08:21:49 16.62 3.044

May 23 2019 08:22:49 16.66 3.038

May 23 2019 08:23:49 16.65 3.034

May 23 2019 08:24:49 16.68 3.017

May 23 2019 08:25:49 16.69 3.008

May 23 2019 08:26:49 16.73 2.986

May 23 2019 08:27:49 16.74 2.973

May 23 2019 08:28:49 16.76 2.977

May 23 2019 08:29:49 16.77 2.966

May 23 2019 08:30:49 16.79 2.966

May 23 2019 08:31:49 16.82 2.960

May 23 2019 08:32:49 16.79 2.953

May 23 2019 08:35:53 17.01 2.846

May 23 2019 08:36:53 16.97 2.861

May 23 2019 08:37:53 16.98 2.856

May 23 2019 08:38:53 16.98 2.873

May 23 2019 08:39:53 17.00 2.849

May 23 2019 08:40:53 17.00 2.843

May 23 2019 08:41:53 17.01 2.839

May 23 2019 08:42:53 17.02 2.837

May 23 2019 08:43:53 17.02 2.833

May 23 2019 08:44:53 17.03 2.845

May 23 2019 08:45:53 17.04 2.840

May 23 2019 08:46:53 17.06 2.822

May 23 2019 08:47:53 17.06 2.824

May 23 2019 08:48:53 17.08 2.806

May 23 2019 08:49:53 17.07 2.821

May 23 2019 08:50:53 17.06 2.798

May 23 2019 08:51:53 17.08 2.793

May 23 2019 08:52:53 17.09 2.781

May 23 2019 08:53:53 17.08 2.779
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 08:54:53 17.12 2.760

May 23 2019 08:55:53 17.12 2.763

May 23 2019 08:56:53 17.13 2.749

May 23 2019 08:57:53 17.15 2.730

May 23 2019 08:58:53 17.16 2.705

May 23 2019 08:59:53 17.17 2.682

May 23 2019 09:00:53 17.24 2.633

May 23 2019 09:01:53 17.31 2.600

May 23 2019 09:02:53 17.30 2.572

May 23 2019 09:05:51 17.13 2.666

May 23 2019 09:06:51 16.78 2.885

May 23 2019 09:07:51 16.69 2.963

May 23 2019 09:08:51 16.68 2.960

May 23 2019 09:09:51 16.69 2.968

May 23 2019 09:10:51 16.71 2.986

May 23 2019 09:11:51 16.75 2.962

May 23 2019 09:12:51 16.75 2.958

May 23 2019 09:13:51 16.75 2.965

May 23 2019 09:14:51 16.78 2.942

May 23 2019 09:15:51 16.79 2.955

May 23 2019 09:16:51 16.80 2.953

May 23 2019 09:17:51 16.81 2.947

May 23 2019 09:18:51 16.83 2.945

May 23 2019 09:19:51 16.83 2.939

May 23 2019 09:20:51 16.84 2.919

May 23 2019 09:21:51 16.85 2.912

May 23 2019 09:22:51 16.90 2.884

May 23 2019 09:23:51 16.91 2.883

May 23 2019 09:24:51 16.91 2.895

May 23 2019 09:25:51 16.96 2.878

May 23 2019 09:26:51 16.99 2.839

May 23 2019 09:27:51 16.99 2.852

May 23 2019 09:28:51 17.00 2.845

May 23 2019 09:29:51 17.02 2.839

May 23 2019 09:30:51 17.05 2.817

May 23 2019 09:31:51 17.08 2.810

May 23 2019 09:32:51 17.08 2.822

May 23 2019 09:35:41 17.21 2.786

May 23 2019 09:36:41 17.02 2.881

May 23 2019 09:37:41 17.00 2.913

May 23 2019 09:38:41 17.00 2.914

May 23 2019 09:39:41 17.00 2.900

May 23 2019 09:40:41 17.01 2.910

May 23 2019 09:41:41 17.00 2.916

May 23 2019 09:42:41 17.01 2.922

May 23 2019 09:43:41 17.02 2.913

May 23 2019 09:44:41 17.03 2.920

May 23 2019 09:45:41 17.03 2.918

May 23 2019 09:46:41 17.07 2.882

May 23 2019 09:47:41 17.08 2.878

May 23 2019 09:48:41 17.09 2.879

May 23 2019 09:49:41 17.09 2.897
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 09:50:41 17.09 2.869

May 23 2019 09:51:41 17.11 2.868

May 23 2019 09:52:41 17.13 2.849

May 23 2019 09:53:41 17.14 2.848

May 23 2019 09:54:41 17.16 2.831

May 23 2019 09:55:41 17.16 2.834

May 23 2019 09:56:41 17.17 2.824

May 23 2019 09:57:41 17.18 2.801

May 23 2019 09:58:41 17.21 2.789

May 23 2019 09:59:41 17.26 2.742

May 23 2019 10:00:41 17.34 2.691

May 23 2019 10:01:41 17.37 2.671

May 23 2019 10:02:41 17.38 2.659

May 23 2019 10:05:21 17.39 2.645

May 23 2019 10:06:21 16.87 2.941

May 23 2019 10:07:21 16.70 3.079

May 23 2019 10:08:21 16.66 3.106

May 23 2019 10:09:21 16.62 3.107

May 23 2019 10:10:21 16.62 3.108

May 23 2019 10:11:21 16.66 3.108

May 23 2019 10:12:21 16.65 3.105

May 23 2019 10:13:21 16.63 3.117

May 23 2019 10:14:21 16.65 3.104

May 23 2019 10:15:21 16.65 3.101

May 23 2019 10:16:21 16.66 3.090

May 23 2019 10:17:21 16.70 3.065

May 23 2019 10:18:21 16.69 3.067

May 23 2019 10:19:21 16.71 3.044

May 23 2019 10:20:21 16.71 3.025

May 23 2019 10:21:21 16.76 3.002

May 23 2019 10:22:21 16.80 2.990

May 23 2019 10:23:21 16.84 2.954

May 23 2019 10:24:21 16.86 2.949

May 23 2019 10:25:21 16.87 2.930

May 23 2019 10:26:21 16.89 2.912

May 23 2019 10:27:21 16.92 2.899

May 23 2019 10:28:21 16.92 2.889

May 23 2019 10:29:21 16.94 2.878

May 23 2019 10:30:21 16.95 2.872

May 23 2019 10:31:21 16.98 2.877

May 23 2019 10:32:21 16.98 2.877

May 23 2019 10:35:25 17.02 2.844

May 23 2019 10:36:25 17.00 2.867

May 23 2019 10:37:25 16.98 2.882

May 23 2019 10:38:25 17.00 2.881

May 23 2019 10:39:25 16.98 2.887

May 23 2019 10:40:25 16.98 2.884

May 23 2019 10:41:25 17.03 2.870

May 23 2019 10:42:25 17.00 2.881

May 23 2019 10:43:25 17.00 2.872

May 23 2019 10:44:25 17.00 2.878

May 23 2019 10:45:25 17.03 2.873
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 10:46:25 17.02 2.884

May 23 2019 10:47:25 17.03 2.870

May 23 2019 10:48:25 17.06 2.851

May 23 2019 10:49:25 17.06 2.869

May 23 2019 10:50:25 17.08 2.853

May 23 2019 10:51:25 17.09 2.835

May 23 2019 10:52:25 17.08 2.831

May 23 2019 10:53:25 17.08 2.828

May 23 2019 10:54:25 17.10 2.818

May 23 2019 10:55:25 17.10 2.801

May 23 2019 10:56:25 17.10 2.809

May 23 2019 10:57:25 17.13 2.773

May 23 2019 10:58:25 17.16 2.753

May 23 2019 10:59:25 17.18 2.739

May 23 2019 11:00:25 17.20 2.737

May 23 2019 11:01:25 17.28 2.696

May 23 2019 11:02:25 17.33 2.675

May 23 2019 11:03:25 17.63 2.519

May 23 2019 11:04:25 19.66 1.068

May 23 2019 11:05:25 17.41 2.496

May 23 2019 11:06:25 16.73 3.038

May 23 2019 11:07:25 16.52 3.166

May 23 2019 11:08:25 16.46 3.218

May 23 2019 11:09:25 16.43 3.245

May 23 2019 11:10:25 16.42 3.255

May 23 2019 11:11:25 16.43 3.241

May 23 2019 11:12:25 16.43 3.240

May 23 2019 11:13:25 16.42 3.235

May 23 2019 11:14:25 16.43 3.234

May 23 2019 11:15:25 16.46 3.224

May 23 2019 11:16:25 16.47 3.225

May 23 2019 11:17:25 16.48 3.222

May 23 2019 11:18:25 16.46 3.202

May 23 2019 11:19:25 16.51 3.177

May 23 2019 11:20:25 16.53 3.170

May 23 2019 11:21:25 16.54 3.161

May 23 2019 11:22:25 16.60 3.131

May 23 2019 11:23:25 16.62 3.127

May 23 2019 11:24:25 16.67 3.097

May 23 2019 11:25:25 16.68 3.087

May 23 2019 11:26:25 16.68 3.108

May 23 2019 11:27:25 16.76 3.059

May 23 2019 11:28:25 16.72 3.065

May 23 2019 11:29:25 16.69 3.102

May 23 2019 11:30:25 16.71 3.075

May 23 2019 11:31:25 16.76 3.057

May 23 2019 11:32:25 16.77 3.053

May 23 2019 11:36:40 16.83 3.042

May 23 2019 11:37:40 16.74 3.072

May 23 2019 11:38:40 16.73 3.083

May 23 2019 11:39:40 16.74 3.063

May 23 2019 11:40:40 16.76 3.046
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 11:41:40 16.76 3.057

May 23 2019 11:42:40 16.78 3.044

May 23 2019 11:43:40 16.78 3.032

May 23 2019 11:44:40 16.79 3.041

May 23 2019 11:45:40 16.81 3.017

May 23 2019 11:46:40 16.83 3.022

May 23 2019 11:47:40 16.84 3.001

May 23 2019 11:48:40 16.83 3.015

May 23 2019 11:49:40 16.86 2.978

May 23 2019 11:50:40 16.88 2.977

May 23 2019 11:51:40 16.88 2.978

May 23 2019 11:52:40 16.88 2.958

May 23 2019 11:53:40 16.91 2.954

May 23 2019 11:54:40 16.90 2.962

May 23 2019 11:55:40 16.89 2.962

May 23 2019 11:56:40 16.88 2.971

May 23 2019 11:57:40 16.91 2.964

May 23 2019 11:58:40 16.92 2.930

May 23 2019 11:59:40 16.92 2.936

May 23 2019 12:00:40 16.94 2.930

May 23 2019 12:01:40 16.99 2.900

May 23 2019 12:02:40 17.01 2.881

May 23 2019 12:05:41 17.18 2.782

May 23 2019 12:06:41 16.70 3.029

May 23 2019 12:07:41 16.65 3.072

May 23 2019 12:08:41 16.64 3.086

May 23 2019 12:09:41 16.61 3.090

May 23 2019 12:10:41 16.63 3.089

May 23 2019 12:11:41 16.62 3.076

May 23 2019 12:12:41 16.63 3.071

May 23 2019 12:13:41 16.67 3.038

May 23 2019 12:14:41 16.68 3.036

May 23 2019 12:15:41 16.71 3.012

May 23 2019 12:16:41 16.73 2.999

May 23 2019 12:17:41 16.75 2.988

May 23 2019 12:18:41 16.79 2.958

May 23 2019 12:19:41 16.80 2.951

May 23 2019 12:20:41 16.81 2.966

May 23 2019 12:21:41 16.82 2.946

May 23 2019 12:22:41 16.82 2.954

May 23 2019 12:23:41 16.81 2.945

May 23 2019 12:24:41 16.82 2.956

May 23 2019 12:25:41 16.87 2.920

May 23 2019 12:26:41 16.89 2.900

May 23 2019 12:27:41 16.91 2.887

May 23 2019 12:28:41 16.89 2.890

May 23 2019 12:29:41 16.88 2.874

May 23 2019 12:30:41 16.90 2.866

May 23 2019 12:31:41 16.98 2.858

May 23 2019 12:32:41 17.00 2.830

May 23 2019 12:36:16 16.97 2.857

May 23 2019 12:37:16 16.80 2.947
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 12:38:16 16.81 2.951

May 23 2019 12:39:16 16.81 2.968

May 23 2019 12:40:16 16.84 2.938

May 23 2019 12:41:16 16.84 2.939

May 23 2019 12:42:16 16.87 2.919

May 23 2019 12:43:16 16.86 2.913

May 23 2019 12:44:16 16.85 2.929

May 23 2019 12:45:16 16.88 2.919

May 23 2019 12:46:16 16.87 2.918

May 23 2019 12:47:16 16.88 2.916

May 23 2019 12:48:16 16.88 2.918

May 23 2019 12:49:16 16.89 2.906

May 23 2019 12:50:16 16.88 2.909

May 23 2019 12:51:16 16.90 2.902

May 23 2019 12:52:16 16.92 2.880

May 23 2019 12:53:16 16.94 2.871

May 23 2019 12:54:16 16.96 2.872

May 23 2019 12:55:16 16.99 2.852

May 23 2019 12:56:16 17.00 2.839

May 23 2019 12:57:16 17.03 2.835

May 23 2019 12:58:16 17.11 2.787

May 23 2019 12:59:16 17.15 2.761

May 23 2019 13:00:16 17.17 2.734

May 23 2019 13:01:16 17.22 2.729

May 23 2019 13:02:16 17.20 2.721

May 23 2019 13:05:52 17.19 2.732

May 23 2019 13:06:52 16.90 2.886

May 23 2019 13:07:52 16.79 2.968

May 23 2019 13:08:52 16.77 2.986

May 23 2019 13:09:52 16.77 2.984

May 23 2019 13:10:52 16.77 3.006

May 23 2019 13:11:52 16.78 2.967

May 23 2019 13:12:52 16.79 2.974

May 23 2019 13:13:52 16.80 2.974

May 23 2019 13:14:52 16.83 2.966

May 23 2019 13:15:52 16.82 2.959

May 23 2019 13:16:52 16.81 2.955

May 23 2019 13:17:52 16.81 2.960

May 23 2019 13:18:52 16.85 2.939

May 23 2019 13:19:52 16.90 2.910

May 23 2019 13:20:52 16.92 2.883

May 23 2019 13:21:52 16.95 2.881

May 23 2019 13:22:52 16.95 2.858

May 23 2019 13:23:52 16.95 2.852

May 23 2019 13:24:52 16.95 2.871

May 23 2019 13:25:52 16.96 2.858

May 23 2019 13:26:52 16.95 2.860

May 23 2019 13:27:52 16.96 2.852

May 23 2019 13:28:52 16.95 2.863

May 23 2019 13:29:52 16.93 2.855

May 23 2019 13:30:52 16.96 2.855

May 23 2019 13:31:52 17.00 2.857
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 13:32:52 16.98 2.852

May 23 2019 13:35:23 17.39 2.641

May 23 2019 13:36:23 16.84 2.956

May 23 2019 13:37:23 16.77 3.017

May 23 2019 13:38:23 16.80 2.987

May 23 2019 13:39:23 16.81 2.983

May 23 2019 13:40:23 16.82 2.987

May 23 2019 13:41:23 16.83 2.993

May 23 2019 13:42:23 16.84 2.982

May 23 2019 13:43:23 16.85 2.966

May 23 2019 13:44:23 16.85 2.968

May 23 2019 13:45:23 16.87 2.966

May 23 2019 13:46:23 16.89 2.955

May 23 2019 13:47:23 16.90 2.946

May 23 2019 13:48:23 16.90 2.942

May 23 2019 13:49:23 16.89 2.945

May 23 2019 13:50:23 16.90 2.942

May 23 2019 13:51:23 16.91 2.931

May 23 2019 13:52:23 16.93 2.928

May 23 2019 13:53:23 16.91 2.950

May 23 2019 13:54:23 16.91 2.949

May 23 2019 13:55:23 16.93 2.934

May 23 2019 13:56:23 16.93 2.943

May 23 2019 13:57:23 16.95 2.932

May 23 2019 13:58:23 16.97 2.898

May 23 2019 13:59:23 17.02 2.888

May 23 2019 14:00:23 17.10 2.819

May 23 2019 14:01:23 17.15 2.792

May 23 2019 14:02:23 17.14 2.781

May 23 2019 14:06:22 17.20 2.774

May 23 2019 14:07:22 16.72 3.016

May 23 2019 14:08:22 16.65 3.067

May 23 2019 14:09:22 16.61 3.086

May 23 2019 14:10:22 16.60 3.099

May 23 2019 14:11:22 16.62 3.078

May 23 2019 14:12:22 16.61 3.083

May 23 2019 14:13:22 16.62 3.082

May 23 2019 14:14:22 16.59 3.091

May 23 2019 14:15:22 16.64 3.071

May 23 2019 14:16:22 16.62 3.076

May 23 2019 14:17:22 16.63 3.054

May 23 2019 14:18:22 16.64 3.054

May 23 2019 14:19:22 16.66 3.054

May 23 2019 14:20:22 16.68 3.025

May 23 2019 14:21:22 16.66 3.026

May 23 2019 14:22:22 16.68 3.029

May 23 2019 14:23:22 16.69 3.015

May 23 2019 14:24:22 16.73 2.998

May 23 2019 14:25:22 16.78 2.969

May 23 2019 14:26:22 16.78 2.945

May 23 2019 14:27:22 16.81 2.940

May 23 2019 14:28:22 16.79 2.953
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 14:29:22 16.76 2.969

May 23 2019 14:30:22 16.81 2.942

May 23 2019 14:31:22 16.87 2.894

May 23 2019 14:32:22 16.90 2.882

May 23 2019 14:35:04 16.96 2.841

May 23 2019 14:36:04 16.73 2.979

May 23 2019 14:37:04 16.63 3.063

May 23 2019 14:38:04 16.63 3.077

May 23 2019 14:39:04 16.63 3.075

May 23 2019 14:40:04 16.64 3.074

May 23 2019 14:41:04 16.67 3.058

May 23 2019 14:42:04 16.66 3.045

May 23 2019 14:43:04 16.68 3.021

May 23 2019 14:44:04 16.69 3.021

May 23 2019 14:45:04 16.68 3.024

May 23 2019 14:46:04 16.70 3.022

May 23 2019 14:47:04 16.69 3.024

May 23 2019 14:48:04 16.72 3.016

May 23 2019 14:49:04 16.72 3.016

May 23 2019 14:50:04 16.72 3.006

May 23 2019 14:51:04 16.73 3.004

May 23 2019 14:52:04 16.74 3.006

May 23 2019 14:53:04 16.77 3.000

May 23 2019 14:54:04 16.77 2.984

May 23 2019 14:55:04 16.79 2.985

May 23 2019 14:56:04 16.80 2.975

May 23 2019 14:57:04 16.80 2.972

May 23 2019 14:58:04 16.84 2.956

May 23 2019 14:59:04 16.87 2.930

May 23 2019 15:00:04 16.90 2.921

May 23 2019 15:01:04 16.97 2.873

May 23 2019 15:02:04 17.06 2.829

May 23 2019 15:03:04 17.05 2.800

May 23 2019 15:06:25 16.84 2.892

May 23 2019 15:07:25 16.56 3.065

May 23 2019 15:08:25 16.53 3.102

May 23 2019 15:09:25 16.51 3.111

May 23 2019 15:10:25 16.52 3.111

May 23 2019 15:11:25 16.49 3.123

May 23 2019 15:12:25 16.53 3.106

May 23 2019 15:13:25 16.53 3.111

May 23 2019 15:14:25 16.54 3.102

May 23 2019 15:15:25 16.58 3.074

May 23 2019 15:16:25 16.58 3.084

May 23 2019 15:17:25 16.57 3.101

May 23 2019 15:18:25 16.56 3.083

May 23 2019 15:19:25 16.57 3.084

May 23 2019 15:20:25 16.59 3.075

May 23 2019 15:21:25 16.58 3.089

May 23 2019 15:22:25 16.59 3.073

May 23 2019 15:23:25 16.62 3.059

May 23 2019 15:24:25 16.61 3.064
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

May 23 2019 15:25:25 16.62 3.024

May 23 2019 15:26:25 16.64 3.034

May 23 2019 15:27:25 16.65 3.025

May 23 2019 15:28:25 16.66 3.019

May 23 2019 15:29:25 16.65 3.018

May 23 2019 15:30:25 16.69 2.980

May 23 2019 15:31:25 16.71 2.981

May 23 2019 15:32:25 16.74 2.967

May 23 2019 15:33:25 17.04 2.835

May 23 2019 15:35:04 19.03 1.503

May 23 2019 15:36:04 16.71 2.984

May 23 2019 15:37:04 16.64 3.044

May 23 2019 15:38:04 16.59 3.076

May 23 2019 15:39:04 16.61 3.069

May 23 2019 15:40:04 16.60 3.059

May 23 2019 15:41:04 16.61 3.058

May 23 2019 15:42:04 16.56 3.087

May 23 2019 15:43:04 16.53 3.111

May 23 2019 15:44:04 16.56 3.092

May 23 2019 15:45:04 16.56 3.104

May 23 2019 15:46:04 16.56 3.097

May 23 2019 15:47:04 16.56 3.095

May 23 2019 15:48:04 16.57 3.081

May 23 2019 15:49:04 16.58 3.086

May 23 2019 15:50:04 16.57 3.095

May 23 2019 15:51:04 16.59 3.075

May 23 2019 15:52:04 16.58 3.070

May 23 2019 15:53:04 16.64 3.037

May 23 2019 15:54:04 16.66 3.018

May 23 2019 15:55:04 16.67 3.009

May 23 2019 15:56:04 16.69 3.006

May 23 2019 15:57:04 16.70 2.994

May 23 2019 15:58:04 16.72 2.982

May 23 2019 15:59:04 16.75 2.973

May 23 2019 16:00:04 16.78 2.929

May 23 2019 16:01:04 16.78 2.937

Average: 16.84 2.949

Max: 19.66 3.255

Min: 16.40 1.068
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Run 1 Post run bias
08:04:49 - 16:01:04

Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Run summary data

Raw Avg: 16.84 2.949

Max: 19.66 3.255

Min: 16.40 1.068

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.198

Low reading:

Mid reading: 10.01 10.14

High reading: 20.23 18.41

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.069

Mid %Err: <2.0 -0.049 1.031

High %Err: <2.0 -0.247 -0.594

Initial Bias Data

Zero reading: 0.450 0.520

Span reading: 20.22 18.01

Zero % bias: <5.0 2.145 1.739

Span % bias: <5.0 -0.049 -2.160

Final Bias Data

Zero reading: 0.390 0.223

Span reading: 19.88 17.66

Zero % bias: <5.0 1.849 0.135

Span % bias: <5.0 -1.726 -4.050

Zero % drift: <3.0 0.296 1.604

Span % drift: <3.0 1.677 1.890

Bias Corrected Averages

Cor Avg: 16.96 2.733
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

APPENDIX C 
LABORATORY ANALYSIS DATA 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix C.1 
Combined Laboratory Analyses 
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S969
             Client ID:     R1 N Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/21/19
             Sample Volume: 97.2 mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         2.56    0.0500      0.248    0.0049
              Total Cr    273.      4.00       26.6      0.389
             

             Lab ID:        19-S970
             Client ID:     R1 N Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/21/19
             Sample Volume: 467. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.248   0.0500      0.116    0.0234
              Total Cr    212.      4.00       99.2      1.87
             

             Lab ID:        19-S971
             Client ID:     R2 N Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/22/19
             Sample Volume: 101. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         1.70    0.0500      0.172    0.0050
              Total Cr    342.      4.00       34.5      0.404
             

             Lab ID:        19-S972
             Client ID:     R2 N Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/22/19
             Sample Volume: 458. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.240   0.0500      0.110    0.0229
              Total Cr    272.      4.00      124.       1.83
             

             Lab ID:        19-S973
             Client ID:     R3 N Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/23/19
             Sample Volume: 89.5 mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         3.77    0.0500      0.337    0.0045
              Total Cr    269.      4.00       24.1      0.358
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S974
             Client ID:     R3 N Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/23/19
             Sample Volume: 448. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.207   0.0500      0.0927   0.0224
              Total Cr    290.      4.00      130.       1.79
             

             Lab ID:        19-S975
             Client ID:     R1 S Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/21/19
             Sample Volume: 102. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         1.57    0.0500      0.160    0.0051
              Total Cr    184.      4.00       18.7      0.408
             

             Lab ID:        19-S976
             Client ID:     R1 S Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/21/19
             Sample Volume: 372. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.476   0.0500      0.177    0.0186
              Total Cr    304.      4.00      113.       1.49
             

             Lab ID:        19-S977
             Client ID:     R2 S Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/22/19
             Sample Volume: 99.0 mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         2.13    0.0500      0.211    0.0050
              Total Cr    194.      4.00       19.2      0.396
             

             Lab ID:        19-S978
             Client ID:     R2 S Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/22/19
             Sample Volume: 393. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.212   0.0500      0.0833   0.0196
              Total Cr    266.      4.00      104.       1.57
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S979
             Client ID:     R3 S Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/23/19
             Sample Volume: 108. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.842   0.0500      0.0909   0.0054
              Total Cr    113.      4.00       12.2      0.432
             

             Lab ID:        19-S980
             Client ID:     R3 S Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace A
             Sample Date:    5/23/19
             Sample Volume: 401. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.252   0.0500      0.101    0.0200
              Total Cr    210.      4.00       84.0      1.60
             

             Lab ID:        19-S981
             Client ID:     R1 Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19
             Sample Volume: 104. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         3.08    0.0500      0.321    0.0052
              Total Cr    945.      4.00       98.3      0.416
             

             Lab ID:        19-S982
             Client ID:     R1 Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19
             Sample Volume: 812. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0500      < DL     0.0406
              Total Cr    197.      4.00      160.       3.25
             

             Lab ID:        19-S983
             Client ID:     R2 Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19
             Sample Volume: 94.2 mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         1.54    0.0500      0.145    0.0047
              Total Cr    994.      4.00       93.6      0.377
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S984
             Client ID:     R2 Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19
             Sample Volume: 583. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0500      < DL     0.0292
              Total Cr    273.      4.00      159.       2.33
             

             Lab ID:        19-S985
             Client ID:     R3 Probe Rinse
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19
             Sample Volume: 100. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         1.62    0.0500      0.162    0.0050
              Total Cr    708.      4.00       70.8      0.400
             

             Lab ID:        19-S986
             Client ID:     R3 Filter Imp1&2
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19
             Sample Volume: 621. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0500      < DL     0.0310
              Total Cr    395.      4.00      245.       2.48
             

             Lab ID:        19-S987
             Client ID:     FB Probe Rinse
             Site:          Owens-Brockway
             Sample Date:    5/23/19
             Sample Volume: 104. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI         0.0140  0.0100      0.0015   0.0010
              Total Cr     < DL     4.00        < DL     0.416
             

             Lab ID:        19-S988
             Client ID:     FB Imp1&2
             Site:          Owens-Brockway
             Sample Date:    5/23/19
             Sample Volume: 257. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0100      < DL     0.0026
              Total Cr     < DL     4.00        < DL     1.03
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S989
             Client ID:     1N Bicarb Blank
             Site:          Owens-Brockway
             Sample Date:    5/24/19
             Sample Volume: 190. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0100      < DL     0.0019
              Total Cr     < DL     4.00        < DL     0.760
             

             Lab ID:        19-S990
             Client ID:     0.1N Bicarb Blank
             Site:          Owens-Brockway
             Sample Date:    5/24/19
             Sample Volume: 159. mL

                                µg/L              µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
              Cr VI        < DL     0.0100      < DL     0.0016
              Total Cr     < DL     4.00        < DL     0.636
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1020
             Client ID:     R1 N FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         26.5        1.25      µg/sample
              Arsenic, ICP         500.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          22.7        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           26.8        1.25      µg/sample
              Lead, ICP          1,500          1.25      µg/sample
              Manganese, ICP         2.60       0.075     µg/sample
              Mercury, CVAA          0.0312     0.0219    µg/sample
              Nickel, ICP            4.55       0.750     µg/sample
              Selenium, ICP          9.86       3.75      µg/sample

             

             Lab ID:        19-S1021
             Client ID:     R1 N BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.570     µg/sample
              Arsenic, ICP          51.3        0.798     µg/sample
              Beryllium, ICP        < DL        0.023     µg/sample
              Cadmium, ICP           0.636      0.046     µg/sample
              Cobalt, ICP            0.076      0.057     µg/sample
              Copper, ICP           < DL        0.570     µg/sample
              Lead, ICP              2.67       0.570     µg/sample
              Manganese, ICP         0.699      0.034     µg/sample
              Mercury, CVAA          1.39       0.0411    µg/sample
              Nickel, ICP            0.889      0.342     µg/sample
              Selenium, ICP        101.         1.71      µg/sample

             

             Lab ID:        19-S1022
             Client ID:     R1 N Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0288     0.00875   µg/sample

             

             Lab ID:        19-S1023
             Client ID:     R1 N Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.85       0.0368    µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1024
             Client ID:     R1 N Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.107      0.0214    µg/sample

             

             Lab ID:        19-S1025
             Client ID:     R2 N FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         22.1        1.25      µg/sample
              Arsenic, ICP         446.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          15.2        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           24.0        1.25      µg/sample
              Lead, ICP          1,310          1.25      µg/sample
              Manganese, ICP         2.14       0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            3.22       0.750     µg/sample
              Selenium, ICP         10.4        3.75      µg/sample

             

             Lab ID:        19-S1026
             Client ID:     R2 N BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.550     µg/sample
              Arsenic, ICP          48.2        0.770     µg/sample
              Beryllium, ICP        < DL        0.022     µg/sample
              Cadmium, ICP          < DL        0.044     µg/sample
              Cobalt, ICP           < DL        0.055     µg/sample
              Copper, ICP           < DL        0.550     µg/sample
              Lead, ICP             < DL        0.550     µg/sample
              Manganese, ICP         0.775      0.033     µg/sample
              Mercury, CVAA          0.660      0.0398    µg/sample
              Nickel, ICP            1.03       0.330     µg/sample
              Selenium, ICP        123.         1.65      µg/sample

             

             Lab ID:        19-S1027
             Client ID:     R2 N  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0101     0.00884   µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1028
             Client ID:     R2 N  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.13       0.0328    µg/sample

             

             Lab ID:        19-S1029
             Client ID:     R2 N  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0224     0.0196    µg/sample

             

             Lab ID:        19-S1030
             Client ID:     R3 N  FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         22.0        1.25      µg/sample
              Arsenic, ICP         444.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          14.9        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           22.4        1.25      µg/sample
              Lead, ICP          1,120          1.25      µg/sample
              Manganese, ICP        28.0        0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            4.76       0.750     µg/sample
              Selenium, ICP         10.7        3.75      µg/sample

             

             Lab ID:        19-S1031
             Client ID:     R3 N BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.545     µg/sample
              Arsenic, ICP          37.8        0.763     µg/sample
              Beryllium, ICP        < DL        0.022     µg/sample
              Cadmium, ICP          < DL        0.044     µg/sample
              Cobalt, ICP            0.058      0.054     µg/sample
              Copper, ICP           < DL        0.545     µg/sample
              Lead, ICP             < DL        0.545     µg/sample
              Manganese, ICP         0.667      0.033     µg/sample
              Mercury, CVAA          0.741      0.0405    µg/sample
              Nickel, ICP            0.865      0.327     µg/sample
              Selenium, ICP         82.4        1.64      µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1032
             Client ID:     R3 N  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0124     0.00866   µg/sample

             

             Lab ID:        19-S1033
             Client ID:     R3 N  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.36       0.0328    µg/sample

             

             Lab ID:        19-S1034
             Client ID:     R3 N  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A N
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0338     0.0197    µg/sample

             

             Lab ID:        19-S1035
             Client ID:     R1 S FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         23.9        1.25      µg/sample
              Arsenic, ICP         412.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          14.4        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           21.3        1.25      µg/sample
              Lead, ICP          1,150          1.25      µg/sample
              Manganese, ICP         2.08       0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            2.83       0.750     µg/sample
              Selenium, ICP         14.1        3.75      µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1036
             Client ID:     R1 S BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP          1.61       0.580     µg/sample
              Arsenic, ICP          69.2        0.812     µg/sample
              Beryllium, ICP        < DL        0.023     µg/sample
              Cadmium, ICP          < DL        0.046     µg/sample
              Cobalt, ICP            0.060      0.058     µg/sample
              Copper, ICP            0.634      0.580     µg/sample
              Lead, ICP             < DL        0.580     µg/sample
              Manganese, ICP         0.606      0.035     µg/sample
              Mercury, CVAA          1.40       0.0385    µg/sample
              Nickel, ICP            1.22       0.348     µg/sample
              Selenium, ICP         81.5        1.74      µg/sample

             

             Lab ID:        19-S1037
             Client ID:     R1 S Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0288     0.00840   µg/sample

             

             Lab ID:        19-S1038
             Client ID:     R1 S Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.14       0.0328    µg/sample

             

             Lab ID:        19-S1039
             Client ID:     R1 S Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/21/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0224     0.0196    µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1040
             Client ID:     R2 S FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         22.2        1.25      µg/sample
              Arsenic, ICP         422.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          10.7        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           20.9        1.25      µg/sample
              Lead, ICP            968.         1.25      µg/sample
              Manganese, ICP         2.15       0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            2.92       0.750     µg/sample
              Selenium, ICP         13.2        3.75      µg/sample

             

             Lab ID:        19-S1041
             Client ID:     R2 S BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.555     µg/sample
              Arsenic, ICP          57.1        0.777     µg/sample
              Beryllium, ICP        < DL        0.022     µg/sample
              Cadmium, ICP           0.647      0.044     µg/sample
              Cobalt, ICP            0.059      0.056     µg/sample
              Copper, ICP            1.04       0.555     µg/sample
              Lead, ICP              1.81       0.555     µg/sample
              Manganese, ICP         0.593      0.033     µg/sample
              Mercury, CVAA          0.786      0.0344    µg/sample
              Nickel, ICP            1.20       0.333     µg/sample
              Selenium, ICP        132.         1.66      µg/sample

             

             Lab ID:        19-S1042
             Client ID:     R2 S  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.0102    µg/sample

             

             Lab ID:        19-S1043
             Client ID:     R2 S  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.00       0.0354    µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1044
             Client ID:     R2 S  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/22/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.0200    µg/sample

             

             Lab ID:        19-S1045
             Client ID:     R3 S  FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         23.6        1.25      µg/sample
              Arsenic, ICP         454.         1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          11.3        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           21.3        1.25      µg/sample
              Lead, ICP          1,020          1.25      µg/sample
              Manganese, ICP         1.89       0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            3.51       0.750     µg/sample
              Selenium, ICP         10.6        3.75      µg/sample

             

             Lab ID:        19-S1046
             Client ID:     R3 S BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.555     µg/sample
              Arsenic, ICP          33.4        0.777     µg/sample
              Beryllium, ICP        < DL        0.022     µg/sample
              Cadmium, ICP          < DL        0.044     µg/sample
              Cobalt, ICP            0.090      0.056     µg/sample
              Copper, ICP            0.971      0.555     µg/sample
              Lead, ICP             < DL        0.555     µg/sample
              Manganese, ICP         0.368      0.033     µg/sample
              Mercury, CVAA          0.714      0.0368    µg/sample
              Nickel, ICP            0.878      0.333     µg/sample
              Selenium, ICP         96.0        1.66      µg/sample

             

             Lab ID:        19-S1047
             Client ID:     R3 S  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.00910   µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1048
             Client ID:     R3 S  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.999      0.0359    µg/sample

             

             Lab ID:        19-S1049
             Client ID:     R3 S  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace A S
             Sample Date:    5/23/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0282     0.0198    µg/sample

             

             Lab ID:        19-S1050
             Client ID:     R1 FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         35.8        1.25      µg/sample
              Arsenic, ICP         628.         1.75      µg/sample
              Beryllium, ICP         0.144      0.050     µg/sample
              Cadmium, ICP          68.8        0.100     µg/sample
              Cobalt, ICP            0.302      0.125     µg/sample
              Copper, ICP           78.3        1.25      µg/sample
              Lead, ICP          8,980          1.25      µg/sample
              Manganese, ICP        27.6        0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP           30.5        0.750     µg/sample
              Selenium, ICP         59.8        3.75      µg/sample

             

             Lab ID:        19-S1051
             Client ID:     R1 BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP          2.01       0.540     µg/sample
              Arsenic, ICP          63.1        0.756     µg/sample
              Beryllium, ICP        < DL        0.022     µg/sample
              Cadmium, ICP           0.096      0.043     µg/sample
              Cobalt, ICP            0.358      0.054     µg/sample
              Copper, ICP            1.52       0.540     µg/sample
              Lead, ICP              9.25       0.540     µg/sample
              Manganese, ICP         2.41       0.032     µg/sample
              Mercury, CVAA          5.54       0.0674    µg/sample
              Nickel, ICP            3.26       0.324     µg/sample
              Selenium, ICP        394.         1.62      µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1052
             Client ID:     R1 Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0598     0.00910   µg/sample

             

             Lab ID:        19-S1053
             Client ID:     R1 Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          4.78       0.0328    µg/sample

             

             Lab ID:        19-S1054
             Client ID:     R1 Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.165      0.0200    µg/sample

             

             Lab ID:        19-S1055
             Client ID:     R2 FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         47.6        1.25      µg/sample
              Arsenic, ICP         802.         1.75      µg/sample
              Beryllium, ICP         0.149      0.050     µg/sample
              Cadmium, ICP          83.0        0.100     µg/sample
              Cobalt, ICP            0.708      0.125     µg/sample
              Copper, ICP           86.0        1.25      µg/sample
              Lead, ICP          9,960          1.25      µg/sample
              Manganese, ICP        16.8        0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP           52.4        0.750     µg/sample
              Selenium, ICP         81.2        3.75      µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1056
             Client ID:     R2 BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP          1.20       0.525     µg/sample
              Arsenic, ICP         112.         0.735     µg/sample
              Beryllium, ICP        < DL        0.021     µg/sample
              Cadmium, ICP          < DL        0.042     µg/sample
              Cobalt, ICP            0.203      0.052     µg/sample
              Copper, ICP            2.37       0.525     µg/sample
              Lead, ICP              1.46       0.525     µg/sample
              Manganese, ICP         8.87       0.032     µg/sample
              Mercury, CVAA          6.42       0.0700    µg/sample
              Nickel, ICP            4.74       0.315     µg/sample
              Selenium, ICP        494.         1.58      µg/sample

             

             Lab ID:        19-S1057
             Client ID:     R2  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.272      0.0116    µg/sample

             

             Lab ID:        19-S1058
             Client ID:     R2  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          4.75       0.0337    µg/sample

             

             Lab ID:        19-S1059
             Client ID:     R2  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0285     0.0200    µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1060
             Client ID:     R3  FH Cont. 1 & 3
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         42.5        1.25      µg/sample
              Arsenic, ICP         738.         1.75      µg/sample
              Beryllium, ICP         0.162      0.050     µg/sample
              Cadmium, ICP          84.0        0.100     µg/sample
              Cobalt, ICP            0.327      0.125     µg/sample
              Copper, ICP           84.7        1.25      µg/sample
              Lead, ICP          9,660          1.25      µg/sample
              Manganese, ICP        13.4        0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP           32.4        0.750     µg/sample
              Selenium, ICP         71.1        3.75      µg/sample

             

             Lab ID:        19-S1061
             Client ID:     R3 BH Cont. 4
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP          1.17       0.525     µg/sample
              Arsenic, ICP         102.         0.735     µg/sample
              Beryllium, ICP        < DL        0.021     µg/sample
              Cadmium, ICP          < DL        0.042     µg/sample
              Cobalt, ICP            0.169      0.052     µg/sample
              Copper, ICP            1.30       0.525     µg/sample
              Lead, ICP              1.95       0.525     µg/sample
              Manganese, ICP         1.39       0.032     µg/sample
              Mercury, CVAA          5.26       0.0722    µg/sample
              Nickel, ICP            2.35       0.315     µg/sample
              Selenium, ICP        496.         1.58      µg/sample

             

             Lab ID:        19-S1062
             Client ID:     R3  Cont. 5a
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          0.0749     0.00971   µg/sample

             

             Lab ID:        19-S1063
             Client ID:     R3  Cont. 5b
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          3.77       0.0372    µg/sample
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1064
             Client ID:     R3  Cont. 5c
             Site:          Owens-Brockway
             Source:        Furnace D
             Sample Date:    5/17/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.0194    µg/sample

             

             Lab ID:        19-S1065
             Client ID:     Cont 8a 0.1N HNO3 Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        1.25      µg/sample
              Arsenic, ICP          < DL        1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          < DL        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           < DL        1.25      µg/sample
              Lead, ICP             < DL        1.25      µg/sample
              Manganese, ICP        < DL        0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP           < DL        0.750     µg/sample
              Selenium, ICP         < DL        3.75      µg/sample

             

             Lab ID:        19-S1066
             Client ID:     Cont 12 Filter Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        1.25      µg/sample
              Arsenic, ICP          < DL        1.75      µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          < DL        0.100     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP           < DL        1.25      µg/sample
              Lead, ICP             < DL        1.25      µg/sample
              Manganese, ICP         0.816      0.075     µg/sample
              Mercury, CVAA         < DL        0.0219    µg/sample
              Nickel, ICP            3.16       0.750     µg/sample
              Selenium, ICP         < DL        3.75      µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1067
             Client ID:     Cont 9 H2O2/HNO3 Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         < DL        0.630     µg/sample
              Arsenic, ICP          < DL        0.882     µg/sample
              Beryllium, ICP        < DL        0.025     µg/sample
              Cadmium, ICP          < DL        0.050     µg/sample
              Cobalt, ICP           < DL        0.063     µg/sample
              Copper, ICP           < DL        0.630     µg/sample
              Lead, ICP             < DL        0.630     µg/sample
              Manganese, ICP        < DL        0.038     µg/sample
              Mercury, CVAA          0.0192     0.0168    µg/sample
              Nickel, ICP           < DL        0.378     µg/sample
              Selenium, ICP         < DL        1.89      µg/sample

             

             Lab ID:        19-S1068
             Client ID:     Cont 8b H2O Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.00866   µg/sample

             

             Lab ID:        19-S1069
             Client ID:     Cont 10 KMnO4 Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.00722   µg/sample

             

             Lab ID:        19-S1070
             Client ID:     Cont 11 HCl Blank
             Site:          Owens-Brockway
             Sample Date:    5/16/19

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA         < DL        0.0196    µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        H007 - Montrose Air Quality Services
             Report Number: 19-219
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        19-S1071
             Client ID:     M29 Metals Filter Audit 051319K
             Site:          Owens-Brockway

                 Analyte           Result        DL         Units
                             
              Antimony, ICP         40.1        1.25      µg/sample
              Arsenic, ICP          59.4        1.75      µg/sample
              Beryllium, ICP        39.4        0.050     µg/sample
              Cadmium, ICP          34.1        0.100     µg/sample
              Cobalt, ICP           67.2        0.125     µg/sample
              Copper, ICP           38.8        1.25      µg/sample
              Lead, ICP             54.4        1.25      µg/sample
              Manganese, ICP        35.5        0.075     µg/sample
              Nickel, ICP           42.4        0.750     µg/sample
              Selenium, ICP         32.0        3.75      µg/sample

             

             Lab ID:        19-S1072
             Client ID:     M29 Metals Impinger Audit 051319K
             Site:          Owens-Brockway

                 Analyte           Result        DL         Units
                             
              Antimony, ICP          0.529      0.00100   µg/mL
              Arsenic, ICP           0.263      0.00140   µg/mL
              Beryllium, ICP         1.29       0.00004   µg/mL
              Cadmium, ICP           2.96       0.00008   µg/mL
              Cobalt, ICP            2.10       0.00010   µg/mL
              Copper, ICP            0.865      0.00100   µg/mL
              Lead, ICP              2.73       0.00100   µg/mL
              Manganese, ICP         0.539      0.00006   µg/mL
              Nickel, ICP            0.928      0.00060   µg/mL
              Selenium, ICP          2.81       0.00300   µg/mL

             

             Lab ID:        19-S1073
             Client ID:     M29 Hg Filter Audit 051319K
             Site:          Owens-Brockway

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          1.42       0.0219    µg/sample

             

             Lab ID:        19-S1074
             Client ID:     M29 Hg Impinger Audit 051319K
             Site:          Owens-Brockway

                 Analyte           Result        DL         Units
                             
              Mercury, CVAA          5.38       0.0070    µg/L

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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UV-VIS RAW DATA 
 

Available upon request 
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ION CHROMATOGRAPHY RAW DATA 
 

Available upon request 
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ICP RAW DATA 
 

Available upon request 
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ICP RAW DATA 
 

Available upon request 
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CVAA RAW DATA 
 

Available upon request 
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2019 Source Test Report 

 

 

APPENDIX D 
FACILITY PROCESS DATA 
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Owens-Brockway Glass Container 
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Appendix D.1 
Process Data 
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APPENDIX E 
QUALITY ASSURANCE/QUALITY CONTROL 
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Appendix E.1 
Quality Assurance Program Summary and 

Equipment Calibration Schedule 
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QUALITY ASSURANCE PROGRAM SUMMARY 
AND CERTIFICATIONS 

Montrose Air Quality Services, LLC (Montrose) ensures the quality and validity of its emission 
measurement and reporting procedures through a rigorous quality assurance (QA) program. The 
program is developed and administered by internal QA personnel and encompasses seven major 
areas: 

1. Development and use of an internal QA manual 
2. QA reviews of reports, laboratory work, and field testing 
3. Equipment calibration and maintenance 
4. Chain of custody 
5. Continuous training 
6. Knowledge of current test methods 
7. Audit program 

Each of these areas is discussed individually below. 
 
Quality Assurance Manual.  Montrose has prepared a QA Manual according to EPA guidelines 
and ASTM D-7036. The manual serves to document and formalize all of Montrose’s QA efforts. 
The manual is constantly updated, and each employee involved in technical services for emission 
measurements is required to read, understand its contents, and sign a statement that all work 
they perform will conform to its practices. The manual includes details on the other seven QA 
areas discussed below. 
 
QA Reviews.  Montrose 's review procedure includes review of each source test report by the 
QA Manager or equivalent position including data input, calculations and averages, and report 
text. The laboratory manager or equivalent reviews all laboratory work, and the qualified individual 
on-site reviews all field work and data sheets. 
 
The most important review is the one that takes place before a test program begins. The QA 
Manager works with testing personnel to prepare and review test protocols. Test protocol review 
includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or 
development of alternate procedures. 
 
Equipment Calibration and Maintenance.  The equipment used to conduct the emission 
measurements is maintained according to the manufacturer's instructions to ensure proper 
operation. In addition to the maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined below. The schedules for maintenance 
and calibrations are given in Tables A-1 and A-2. 
 
Quality control checks are also conducted in the field for each test program. A partial list of checks 
made as part of each continuous analyzer system test series is included below as an example of 
the field QA procedures. 

 Sample acquisition and conditioning system leak check 
 3-point analyzer calibrations (all analyzers) 
 Complete system calibration check ("dynamic calibration" through entire sample system) 
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 Periodic analyzer calibration checks are conducted at the start and end of each test run. 
Any change between pre- and post-test readings are recorded. 

 All calibrations are conducted using EPA Protocol gases certified by the manufacturer 
 Calibration and continuous analyzer performance data are fully documented, and are 

included in each source test report 

Chain of Custody.  Montrose maintains full chain of custody documentation on all samples and 
data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Montrose documents every individual who handles 
any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading 
and recovery, etc.). 
 
Samples are stored in a locked area to which only laboratory personnel have access. Neither 
other Montrose employees nor cleaning crews have keys to this area. 
 
Training.  Personnel training is essential to ensure quality testing. Montrose has formal and 
informal training programs which may include some or all of the following: 

1. Attendance at EPA-sponsored training courses 
2. A requirement for all technicians to read, understand, and sign Montrose 's QA Manual 
3. In-house training and Montrose meetings on a regular basis 
4. Maintenance of training records 
5. Administration of internal qualified individual (QI) tests for all methods performed 
6. Participation in the Qualified Source Testing Individual (QSTI) program administered by 

the Source Evaluation Society (SES) 

Knowledge of Current Test Methods.  With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep 
abreast of new developments. Montrose subscribes to services which provide updates on EPA 
reference methods, and on EPA and local agency rules and regulations. Additionally, source test 
personnel regularly attend and present papers at testing and emission-related seminars and 
conferences.  
 
Audit Program.  Montrose participates in the TNI Stationary Source Audit Sample (SSAS) audit 
program for all methods for which audit samples are available. 
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TABLE A-1 
SAMPLING INSTRUMENTS AND 

EQUIPMENT CALIBRATION SCHEDULE 
 

Instrument Type 
Frequency of 
Calibration1 

Standard of Comparison 
or Method of Calibration 

Acceptance Limits 

Orifice Meter(large) 12 months Calibrated dry test meter ± 2% of volume measured 

Dry Gas Meter 
6 months or when 

repaired 
Calibrated dry test meter ± 2% of volume measured 

Critical Orifice 6 months Calibrated dry test meter ± 0.5% of average K’ 

S-Type Pitot (for use 
with EPA-type 
sampling train) 

6 months EPA Method 2 
Geometric measurements 
within method-specified 

ranges 

Vacuum Gauges 12 months NIST-traceable gauge ≤ 1.0 in Hg difference 
Temperature 
Measurement 

(thermocouples) 
12 months 

NBS mercury thermometer 
or NBS calibrated platinum 

RTD 

±4 °F for <400 °F 
± 1.5% for >400 °F 

Temperature Readout 
Devices 

6 months Thermocouple simulator ± 2% full scale reading 

Analytical Balance 
12 months (check 
prior to each use) 

NIST-traceable weights ± 0.5 mg of stated weight 

Probe Nozzles 12 months Nozzle diameter check 
Range <± 0.10 mm for 

micrometer three 
measurements 

Continuous Analyzers 

Every field day, 
Depends upon 
use, frequency 

and performance 

As specified by 
manufacturers’ 

operating manuals, EPA 
NBS gases and/or 
reference methods 

Satisfy all limits specified 
in operating specifications 

 
  

                                                           
1 The tabulated calibration frequencies are minimum standards. In certain instances, calibrations are 
performed more frequently. 
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TABLE A-2 
EQUIPMENT MAINTENANCE SCHEDULE 

Based on Manufacturer's Specifications and Montrose’s Experience 
 

Equipment Performance Requirement 
Maintenance 

Interval2 
Corrective Action 

Pumps 

1. Absence of leaks 
2. Ability to draw 

manufacturer required 
vacuum and flow 

6 months 

1. Visual inspection 
2. Clean 

3. Replace worn parts 
4. Leak check 

Flow 
Measuring 

Device 

1. Free mechanical 
movement 

2. Absence of malfunction 
6 months 

1. Visual inspection 
2. Clean 

3. Calibrate 

Sampling 
Instruments 

1. Absence of malfunction 
2. Proper response to zero, 

span gas 

As required by the 
manufacturer 

As recommended by 
manufacturer 

Mobile Van 
Sampling 
Systems 

Absence of leaks 
Depends on nature 

of use 

1. Change filters 
2. Leak check 

3. Check for system 
contamination 

Sampling 
Lines 

Sample degradation less 
than 2% 

After each test or 
test series 

Blow filtered air through line 
until dry 

 

                                                           
2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is 
performed more frequently. 
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Appendix E.2 
ASTM D-7036 Accreditation and QI Certificates 
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Reference Method Analyzer Calibration Data 
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model:

25A or 7E: 7E 7E 7E 7E 25A 7E

Voltage max: 10 10 10 10 10 10

Voltage offset: 0 0 0 0 0 0

Range: 10 10 10 1100 10 1035

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852 CC278852 CC278852 CC334206 CC278852

Zero Conc: 0 0 0 0 0 0

Low Number: CC203661

Low Conc: 2.966

Mid Number: CC204822 CC204822 CC709787 CC287437 EB0090951 S69139281BAL

Mid Conc: 10.02 9.949 27.45 500.2 5.044 490.2

High Number: EB0097045 EB0097045 CC1234022 H3-4 EB0089064 S7

High Conc: 20.28 18.52 56.72 1066 8.517 934

Bias Number: CC204822 CC204822 CC709787 CC287437 EB0090951 S69139281BAL

Bias Conc: 10.02 9.949 27.45 500.2 5.044 490.2

Page 1 May 15 2019 - 08:55:50

W006AS-596331-RT-88R1 355 of 471



 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: CC204822 CC204822

Bias Conc: 10.02 9.949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model:

25A or 7E: 7E 7E 7E 7E 25A 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 500.2 5.044 490.2

High: 20.28 18.52 56.72 1066 8.517 934.0

Calibration Readings

Zero reading: -0.015 0.138 0.342 -0.492 0.168 3.780

Low reading: 0.000 0.000 0.000 0.000 3.114 0.000

Mid reading: 9.880 9.980 28.09 511.1 5.128 490.5

High reading: 20.22 18.35 56.77 1069 8.637 934.5

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745 0.603 -0.098 N/A 0.405

Mid %Err: <2.0 -0.690 0.167 1.128 1.023 N/A 0.032

High %Err: <2.0 -0.296 -0.918 0.088 0.281 N/A 0.054

EPA Method 25A Error Calculations

Zero Err: N/A N/A N/A N/A N/A 0.168 N/A

Low Err: 5% of cyl N/A N/A N/A N/A 0.148 N/A

Mid Err: 5% of cyl N/A N/A N/A N/A 0.084 N/A

High Err: N/A N/A N/A N/A N/A 0.120 N/A
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A BOVAR 900

25A or 7E: 7E 7E 7E 7E 25A 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 500.2 5.044 490.2

High: 20.28 18.52 56.72 1066 8.517 934.0

Calibration Readings

Zero reading: -0.015 0.138 0.342 -0.492 0.168 3.780

Low reading: 0.000 0.000 0.000 0.000 3.114 0.000

Mid reading: 9.880 9.980 28.09 511.1 5.128 490.5

High reading: 20.22 18.35 56.77 1069 8.637 934.5

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.745 0.603 -0.098 N/A 0.405

Mid %Err: <2.0 -0.690 0.167 1.128 1.023 N/A 0.032

High %Err: <2.0 -0.296 -0.918 0.088 0.281 N/A 0.054

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.168 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.148 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.084 N/A

High %Err: N/A N/A N/A N/A N/A 0.120 N/A

Initial Bias Data

Zero reading: 0.283 0.145 0.506 0.132 N/A 0.631

Span reading: 9.843 9.873 27.56 497.6 N/A 468.5

Zero % bias: <5.0 1.469 0.038 0.289 0.059 N/A -0.337

Span % bias: <5.0 -0.182 -0.578 -0.934 -1.266 N/A -2.355
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: CC204822 CC204822

Bias Conc: 10.02 9.949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.175 0.138

Low reading: 0.000 0.000

Mid reading: 9.995 9.973

High reading: 20.20 18.33

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.863 0.745

Mid %Err: <2.0 -0.123 0.130

High %Err: <2.0 -0.394 -1.026
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.175 0.138

Low reading: 0.000 0.000

Mid reading: 9.995 9.973

High reading: 20.20 18.33

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.863 0.745

Mid %Err: <2.0 -0.123 0.130

High %Err: <2.0 -0.394 -1.026

Initial Bias Data

Zero reading: 0.428 0.145

Span reading: 9.965 10.000

Zero % bias: <5.0 1.248 0.038

Span % bias: <5.0 -0.148 0.146

Page 1 May 16 2019 - 07:54:28

W006AS-596331-RT-88R1 361 of 471



 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: CC204822 CC204822

Bias Conc: 10.02 9.949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.030 0.115

Low reading: 0.000 0.000

Mid reading: 10.04 10.14

High reading: 20.26 18.59

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.148 0.621

Mid %Err: <2.0 0.099 1.031

High %Err: <2.0 -0.099 0.378
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace D

Run Length: 240 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.030 0.115

Low reading: 0.000 0.000

Mid reading: 10.04 10.14

High reading: 20.26 18.59

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.148 0.621

Mid %Err: <2.0 0.099 1.031

High %Err: <2.0 -0.099 0.378

Initial Bias Data

Zero reading: 0.428 0.335

Span reading: 10.13 9.505

Zero % bias: <5.0 1.963 1.188

Span % bias: <5.0 0.444 -3.429
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Voltage max: 10 10 10 10 10 10

Voltage offset: 0 0 0 0 0 0

Range: 10 10 10 10 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852 CC278852 CC278852 CC334206 CC278852

Zero Conc: 0 0 0 0 0 0

Low Number: CC203661

Low Conc: 2.966

Mid Number: CC204822 CC204822 CC709787 CC480868 EB0090951 RS13

Mid Conc: 10.02 9.949 27.45 278.2 5.044 241

High Number: EB0097045 EB0097045 CC1234022 CC287437 EB0089064 S69139281BAL

High Conc: 20.28 18.52 56.72 500.2 8.517 490.2

Bias Number: CC204822 CC204822 CC709787 CC480868 EB0090951 RS13

Bias Conc: 10.02 9.949 27.45 278.2 5.044 241
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 278.2 5.044 241.0

High: 20.28 18.52 56.72 500.2 8.517 490.2

Calibration Readings

Zero reading: -0.015 0.183 0.268 -1.342 0.082 2.246

Low reading: 0.000 0.000 0.000 0.000 3.095 0.000

Mid reading: 9.958 10.18 27.64 277.3 5.194 231.4

High reading: 20.14 18.61 55.66 502.2 8.894 488.2

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.988 0.472 -0.268 N/A 0.458

Mid %Err: <2.0 -0.306 1.247 0.335 -0.180 N/A -1.958

High %Err: <2.0 -0.690 0.486 -1.869 0.400 N/A -0.408

EPA Method 25A Error Calculations

Zero Err: N/A N/A N/A N/A N/A 0.082 N/A

Low Err: 5% of cyl N/A N/A N/A N/A 0.129 N/A

Mid Err: 5% of cyl N/A N/A N/A N/A 0.150 N/A

High Err: N/A N/A N/A N/A N/A 0.377 N/A
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11 CO 261 NOX 695 THC 297 SO2 563

Make/Model: SERVO 1400 SERVO 1400 THERMO 48I CAI 700 JUM 3-300A

25A or 7E: 7E 7E 7E 7E 25A 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000 0.000

Low: 2.966

Mid: 10.02 9.949 27.45 278.2 5.044 241.0

High: 20.28 18.52 56.72 500.2 8.517 490.2

Calibration Readings

Zero reading: -0.015 0.183 0.268 -1.342 0.082 2.246

Low reading: 0.000 0.000 0.000 0.000 3.095 0.000

Mid reading: 9.958 10.18 27.64 277.3 5.194 231.4

High reading: 20.14 18.61 55.66 502.2 8.894 488.2

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.074 0.988 0.472 -0.268 N/A 0.458

Mid %Err: <2.0 -0.306 1.247 0.335 -0.180 N/A -1.958

High %Err: <2.0 -0.690 0.486 -1.869 0.400 N/A -0.408

EPA Method 25A Error Calculations

Zero %Err: N/A N/A N/A N/A N/A 0.082 N/A

Low %Err: 5% of cyl N/A N/A N/A N/A 0.129 N/A

Mid %Err: 5% of cyl N/A N/A N/A N/A 0.150 N/A

High %Err: N/A N/A N/A N/A N/A 0.377 N/A

Initial Bias Data

Zero reading: 0.253 0.145 0.402 1.782 N/A 1.960

Span reading: 9.965 9.925 27.39 267.4 N/A 230.0

Zero % bias: <5.0 1.321 -0.205 0.236 0.625 N/A -0.058

Span % bias: <5.0 0.035 -1.377 -0.441 -1.979 N/A -0.286
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: CC204822 CC204822

Bias Conc: 10.02 9.949
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: -0.030 0.223

Low reading: 0.000 0.000

Mid reading: 9.835 10.07

High reading: 20.05 18.53

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.148 1.204

Mid %Err: <2.0 -0.912 0.653

High %Err: <2.0 -1.134 0.054
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: -0.030 0.223

Low reading: 0.000 0.000

Mid reading: 9.835 10.07

High reading: 20.05 18.53

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.148 1.204

Mid %Err: <2.0 -0.912 0.653

High %Err: <2.0 -1.134 0.054

Initial Bias Data

Zero reading: 0.900 0.358

Span reading: 9.813 9.415

Zero % bias: <5.0 4.586 0.729

Span % bias: <5.0 -0.108 -3.537

Page 1 May 21 2019 - 08:08:41

W006AS-596331-RT-88R1 370 of 471



 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: EB0097045 EB0097045

Bias Conc: 20.28 18.52
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.290

Low reading: 0.000 0.000

Mid reading: 10.02 10.17

High reading: 20.05 18.60

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.566

Mid %Err: <2.0 0.000 1.193

High %Err: <2.0 -1.134 0.432

Page 1 May 22 2019 - 07:45:59

W006AS-596331-RT-88R1 372 of 471



 

 

 

 

MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 360 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.290

Low reading: 0.000 0.000

Mid reading: 10.02 10.17

High reading: 20.05 18.60

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.566

Mid %Err: <2.0 0.000 1.193

High %Err: <2.0 -1.134 0.432

Initial Bias Data

Zero reading: 0.465 0.283

Span reading: 20.09 17.89

Zero % bias: <5.0 2.219 -0.038

Span % bias: <5.0 0.197 -3.834
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Analyzer Configuration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Voltage max: 10 10

Voltage offset: 0 0

Range: 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC278852 CC278852

Zero Conc: 0 0

Low Number:

Low Conc:

Mid Number: CC204822 CC204822

Mid Conc: 10.02 9.949

High Number: EB0097045 EB0097045

High Conc: 20.28 18.52

Bias Number: EB0097045 EB0097045

Bias Conc: 20.28 18.52

Page 1 May 23 2019 - 07:35:52
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Calibration
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.198

Low reading: 0.000 0.000

Mid reading: 10.01 10.14

High reading: 20.23 18.41

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.069

Mid %Err: <2.0 -0.049 1.031

High %Err: <2.0 -0.247 -0.594

Page 1 May 23 2019 - 07:35:53
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 480 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

Initial bias
Name: O2 294 CO2 11

Make/Model: SERVO 1400 SERVO 1400

25A or 7E: 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 10.02 9.949

High: 20.28 18.52

Calibration Readings

Zero reading: 0.015 0.198

Low reading: 0.000 0.000

Mid reading: 10.01 10.14

High reading: 20.23 18.41

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.074 1.069

Mid %Err: <2.0 -0.049 1.031

High %Err: <2.0 -0.247 -0.594

Initial Bias Data

Zero reading: 0.450 0.520

Span reading: 20.22 18.01

Zero % bias: <5.0 2.145 1.739

Span % bias: <5.0 -0.049 -2.160

Page 1 May 23 2019 - 07:45:59
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MAQDAQ 1.0
Project Name: Owens
Brockway

Project Number: 006AS-
596331

CEMS Operator: JH Unit/Condition: Furnace A
North/South

Run Length: 120 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(06)

NOx Converter Check
Time NOx reading, ppm Efficiency, %
9:52:16 47.160 92.9%

9:52:17 47.410 93.3%

9:52:18 47.210 93.0%

9:52:19 47.240 93.0%

9:52:20 47.190 92.9%

9:52:21 47.260 93.0%

9:52:22 47.230 93.0%

9:52:23 47.240 93.0%

9:52:24 47.290 93.1%

9:52:25 47.500 93.5%

Summary
Analyzer: NOX 695

NO2 Cylinder Concentration: 50.79

NO2 Cylinder Number: CC506997

NOx Analyzer Reading: 47.500

Efficiency: 93.5%

Page 1 May 24 2019 - 09:52:30
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 Air Pollution Emission Testing  Mechanical Engineering 

 
 
 
 
 
 
 

INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 1/24/02          Name:  Mike Eisele 
Analyzer: Type / Model: O2 / Servomex 1400    Serial Number:  000294        

 
 
Test Gas 

Concentration,  
ppmv or %  Analyzer Output Response, % 

% of Span 
(25 %) 

SO2 170.3 ppmv 0.0 0.0 
*CO2 10.5% 0.0 0.0 
**CO 510.6 ppmv 0.0 0.0 
 
*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
**Used CO mix cylinder with 2553 ppmv CO and diluted it with 100% N2 to get a 
concentration of about 500 ppmv. 
 
Bias Check: 
Test Gas Concentration, % Analyzer Output Response, % Bias Check (%) 
O2 20.95 20.8 0.6 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
 
Note:  Concentration for SO2 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks. 
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INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 1/09/02 & 3/15/02  Name:  Mike Eisele & Tim Hertel 
Analyzer: Type / Model: CO2 / Servomex 1440 Serial Number: 000011 
 
 
 
Test Gas 

Concentration,  
ppmv or % Analyzer Output Response, % 

% of Span 
(25%) 

SO2 170.3 ppmv 0.0 0.0 
O2 20.95 % 0.0 0.0 
*CO 548 ppmv 0.0 0.0 
 
* Used CO cylinder with 5% concentration and diluted it with 100% N2 to get a 
concentration of about 500 ppmv CO. 
 
Bias Check: 
Test Gas Concentration, % Analyzer Output Response, % Bias Check (%) 
**CO2 9.7 9.7 0.0 
 
** Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
 
Note:  Concentration for SO2 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks. 
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INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 1/25/02  Name:  Mike Eisele 
Analyzer: Type / Model: CO / Thermo Env. 48  Serial Number: 000261 
 
 
 
Test Gas 

Concentration,  
ppmv or %  

Analyzer Output Response, 
ppmv 

% of Span 
(1000 ppmv) 

SO2 170.3 ppmv 0 0.0 
O2 20.95 % -0.1 0.01 
*CO2 9.7% 0 0.0 
 
*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
Bias Check: 

Test Gas 
Concentration, 
ppmv  

Analyzer Output Response, 
ppmv Bias Check (%) 

CO 880  875  0.5 
 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
 
Note:  Concentration for SO2 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks.  
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 Air Pollution Emission Testing 

 
 
 
 

INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 2/7/2018  Name: Sleight Halley 
Analyzer: Type / Model:  NOx, O2 / CAI 700 Series   
Serial Number: 92/ PN # 1712003 
 
Method Referenced: EPA Method 7E 
 
NOx Results: 

 
Test Gas 

Concentration,  
ppmv or %  

Analyzer Output 
Response ppmv 

Interference % of 
Span 
(127.0 ppmv) 

SO2 50.59 -0.1 0.08 
O2 21.1 -0.1 0.08 
CO 24.21 -0.1 0.08 
CO2 19.43 -0.1 0.08 
CH4 909 -0.1 0.08 

 
A Calibration Cylinder containing 127.0 ppm NOx was used to calibrate the 
analyzer. 
 
Results: 

Test Gas 
Sum of Absolute 
Differences 

Sum of Individual Gases 
% Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

NOx 0.5 0.4 2.5 
 
 
O2 Results: 

 
Test Gas 

Concentration,  
ppmv or %  

Analyzer Output 
Response % 

Interference % of 
Span 
(21.1%) 

SO2 50.59 0.01 0.00 
CO2 19.43 / 5.05 O2 4.97 0.38 
CO. 24.21 -0.01 0.00 
NO 126.2 -0.01 0.00 
NO2 50.15 0.12 0.57 
CH4 909 / 20.95 O2 20.95 0.00 

 
 
A Calibration Cylinder containing 21.1% Oxygen was used to Span Analyzer. 
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INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 1/09/02 & 4/1/02  Name:  Mike Eisele & Jay Griffith 
Analyzer: Type / Model: VOC / J.U.M. 3-300A  Serial Number: 000297 
 
 
 
Test Gas 

Concentration,  
ppmv or %  Analyzer Output Response, % 

% of Span 
(100 ppmv) 

SO2 170.3 ppmv 0.0 0.0 
O2 20.95 % 0.0 0.0 
*CO2 9.7% 0.0 0.0 
**CO 540 ppmv 1.0 1.0 
 
*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
**Used CO cylinder with 5% concentration and diluted it with 100% N2 to get a 
concentration of about 500 ppmv CO. 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
 
Note:  Concentration for SO2 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks. 

W006AS-596331-RT-88R1 382 of 471



 Air Pollution Emission Testing 

Results: 

Test Gas 
Sum of Absolute 
Differences 

Sum of Individual Gases 
% Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

O2 0.20 0.95 2.5 
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INTERFERENCE RESPONSE TEST 

 
 
Date of Test: 3/07/02  Name: Tim Hertel 
Analyzer: Type / Model: SO2

 / Ametek 900 Series Serial Number: 000563 
 
Results: 
 
Test Gas 

Concentration,  
ppmv or %  Analyzer Output Response, % 

% of Span 
(180 ppmv) 

O2 20.95% 0.0 0.0 
*CO2 10% 0.0 0.0 
**CO 512 ppmv 0.6 0.3 
 
*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
**Used CO cylinder with 5% concentration and diluted it with 100% N2 to get a 
concentration of about 500 ppmv CO. 
 
Bias Check: 

Test Gas 
Concentration, 
ppmv  

Analyzer Output Response, 
ppmv Bias Check (%) 

SO2 170.3  170.0 0.2 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix E.4 
Span Gas Certificates 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix E.5 
Equipment Calibration Data 
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APPENDIX F 
MISCELLANEOUS INFORMATION 
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Owens-Brockway Glass Container 
2019 Source Test Report 

 

 

Appendix F.1 
Agency Correspondence 
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        May 13, 2019 
 
Dennis Buenger, CHMM 
Owens-Brockway Glass Container 
9710 NE Glass Plant Road 
Portland, OR 97220 
 
       Re: Owens-Brockway Glass Container, Inc. 
        Title V Permit 26-1876 
        Source Test Plan 
 
Mr. Buenger: 
 
The revised source test plan received on May 9, 2019 for testing at the Owens-Brockway Glass 
Container facility located in Portland, OR has been reviewed. DEQ understands that Glass Melting 
Furnaces A (GM1) and D (GM4) will be tested.  
 
For any source test data to be used for a Cleaner Air Oregon (CAO) risk assessment(s), DEQ will 
need to better understand the products manufactured, glass formulations (including chromium 
content), and how various production variables affect emissions.  Therefore, DEQ does not accept the 
Source Test Plan submitted on May 9, 2019 as the only Source Test Plan required to meet CAO 
requirements. DEQ will require that data used for CAO risk assessment purposes result from source 
tests conducted under typical worst-case conditions that generate the highest emissions. Consistent 
with DEQ’s Source Sampling Manual, it will be imperative to describe in detail the proposed process 
conditions that generate such “worst-case conditions”. Because the facility has a number of variable 
process conditions (e.g. % cullet, type of cullet, natural gas usage, electric boost rate) and 
manufactures a different colors of glass with variable chromium and other metal HAP content, multiple 
source testing events may be required for DEQ to understand the facility’s hazardous air pollutant 
emissions and approve a risk assessment. The source tests proposed in the May 9, 2019 plan 
represent an appropriate first step. DEQ would welcome the opportunity to meet with Owens-
Brockway to discuss the May 2019 source test results, better understand the company’s operations, 
and discuss additional CAO data needs. 
 
The test plan submitted by Owens-Brockway on May 9, 2019 is approved with the following 
conditions: 

GENERAL PROCESS CONDITIONS 

1. Only regular operating staff may adjust the production process and emission control 
parameters during the source performance tests and within two (2) hours prior to the tests.  
Any operating adjustments made during the source performance tests, which are a result 
of consultation during the tests with source testing personnel, equipment vendors or 
consultants, may render the source performance test invalid. 

2. Sampling replicate(s) will not be accepted if separated by duration of twenty-four (24) 
hours or more, unless prior authorization is granted by DEQ.  

3. The DEQ must be notified of any changes in the source test plan and/or the specified 
methods prior to testing. Significant changes not acknowledged by the DEQ could be the 
basis for invalidating a test run and potentially the entire testing program. Documentation 
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of any deviations must include an evaluation of the impact of the deviation on the test 
data.  

4. Method-specific quality assurance/quality control (QA/QC) procedures must be performed 
to ensure that the data is valid for determining source compliance. This must be done 
whether or not DEQ representatives are on-site to observe the testing and whether or not a 
QA/QC requirement has been specifically acknowledged and approved by DEQ. Only 
method-specific requirements explicitly exempted by the EPA and/or DEQ need not be 
performed. Documentation of the procedures and results shall be presented in the source 
test report for review. Omission of this critical information will result in rejection of the data, 
requiring a retest. 

5. It is acceptable to postpone a scheduled test or suspend a test in progress if the 
discontinuation is due to equipment failure beyond the facility’s control, construction delays 
beyond the facility’s control, severe meteorological conditions, and situations that would 
jeopardize the safety of the testing contractors and/or operators. If the test is underway, 
the permittee should make every effort to complete the test run. All recoverable test 
information (process & sample data) must be available for DEQ review.  

It is unacceptable to postpone or suspend a test run in progress if it is discontinued 
because the source is not able to comply with an emission limit or verify an emission 
factor. The permittee must provide DEQ written documentation explaining the reasons for 
the postponement or stoppage, and any data collected prior to the stoppage. 

6. In general, the unanalyzed portions (aliquots) of the source test samples must be 
preserved up to the maximum holding times as specified by test method. Sample filters 
gravimetrically analyzed for particulate matter are to be archived for a minimum of 6 
months. However, sample archiving specifications pertaining to laboratory glassware is left 
to the discretion of the analyzing laboratory and the testing contractor. 

7. For demonstrating compliance with emission standards, the stack test must successfully 
demonstrate that a facility is capable of complying with the applicable standard under all 
normal operating conditions. Therefore, an owner or operator should conduct the source 
test while operating under typical worst-case conditions that generate the highest 
emissions. The process material(s) and fuel(s) that generate the highest emissions for the 
pollutant(s) being tested should be used during the testing. 

8. Source testing should be done at the highest achievable operating rate but shall not be 
less than 90% of the maximum operating rate. 

9. For Furnace D, per 40 CFR 63.11452(a)(3)(i) “You must conduct the performance test 
while the furnace is producing glass that has the greatest potential to emit the glass 
manufacturing metal HAP from among the glass formulations that are used in any of the 
identical furnaces.” Testing shall be repeated if green glass with a greater potential to emit 
chromium is produced in the future. 

10. During source testing the following process parameters must be monitored and recorded 
(as applicable).  All process parameters are to be reported for each individual test run and 
averaged for all test runs if appropriate. 

 Glass production rate 

 Type of glass produced 

 Recycled-to-raw material ratio (% cullet) 

 % of each cullet type used 

 Raw material addition rates 

 Natural gas usage 
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 Electric boost rate 

 Bridgewall temperature 

 COMS data 

11. For source testing on a furnace that spans several days, care should be taken to ensure 
that the process is running at a consistent rate over the several days of the testing. 

EPA METHODS 1-4 CONDITIONS 

12. The exhaust duct flow measurements must meet the EPA Methods 1 & 2 criteria.  
Documentation including clear diagrams must be provided in the source test report. 

13. Cyclonic flow shall be checked prior to the start of the test.  

14. Each Method 3A sampling system must be leak-checked before and after the testing program 
(before the first run and after the last run).  Results of the leak check are to be documented 
within the test report. 

15. Measured emissions should be between 20 to 100 percent of the calibration span. 

16. Moisture content of the exhaust stack gas must be determined by EPA Method 4 for each test 
run. 

EPA/ODEQ METHOD 5 CONDITIONS (Filterable, Condensable &Total PM) 

17. The minimum sample volume is 31.8 dscf. 

18. During sampling, make sure other sampling probes are not interfering with isokinetic sampling. 

19. Sample gas temperature exiting the filter shall be maintained at 120 ± 14 °C (248 ± 25 °F). 

20. For ODEQ Method 5, the method quantifiable limit (MQL) is 7 mg of PM, which should be taken 
into consideration when targeting a minimum sample volume and when calculating results.  
Since emission factors and compliance with permit limits are to be determined, it is very 
important that 7 mg or more is collected. If less than 7 mg is collected, compliance limit 
calculations shall be based not on the actual mass of PM collected but on the MQL of 7 mg as 
a “less than quantifiable limit” value. If that is the case, then the calculated grain loading 
concentrations reported will most likely be greater than the true concentrations. To avoid this 
situation, the sampling times should be long enough to collect a sample volume large enough 
to obtain at least 7 mg of PM per test run. 

21. Filterable, condensable and total PM test results must be reported as follows for each test run 
and averaged for all three test runs. Complete example calculations must be provided for at 
least one test run. 

 gr/dscf 

 lb/hour 

 lb/ton of glass (g/kg of glass) 

EPA METHOD 6C CONDITIONS 

22. Each Method 6C sampling system must be leak-checked before and after the testing program 
(before the first run and after the last run).  Results of the leak check are to be documented 
within the test report. 

23. A stratification check specifically for SO2 must be performed.  Stratification may not be 
determined for SO2 based on a diluent or other pollutant. 

24. Measured emissions should be between 20 to 100 percent of the calibration span. 
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25. For compliance limits and/or emission factor verification, SO2 emissions must be reported as 
indicated below for each individual test run and averaged for all three test runs. Hand 
calculations must be provided for at least one test run. 

 ppmvd 

 lb/hr 

 lb/ton of glass 

EPA METHOD 7E CONDITIONS 

26. The converter efficiency check of the NOx analyzer shall be performed on site and documented 
within the test report. 

27. Each Method 7E sampling system must be leak-checked before and after the testing program 
(before the first run and after the last run).  Results of the leak check are to be documented 
within the test report. 

28. A stratification check specifically for NOx must be performed.  Stratification may not be 
determined for NOx based on a diluent or other pollutant. 

29. Measured emissions should be between 20 to 100 percent of the calibration span. 

30. For compliance limits and/or emission factor verification, NOX emissions must be reported as 
indicated below for each individual test run and averaged for all three test runs. Hand 
calculations must be provided for at least one test run. 

 ppmvd 

 lb/hr 

 lb/ton of glass 

EPA METHOD 10 CONDITIONS 

31. The Method 10 sampling system must be leak-checked before and after the testing program 
(before the first run and after the last run).  Results of the leak check are to be documented 
within the test report. 

32. A stratification check specifically for CO must be performed.  Stratification may not be 
determined for CO based on a diluent or other pollutant. 

33. Measured emissions should be between 20 to 100 percent of the calibration span. 

34. For compliance limits and/or emission factor verification, CO emissions must be reported as 
indicated below for each individual test run and averaged for all three test runs.  Hand 
calculations must be provided for at least one test run. 

 ppmvd 

 lb/hr 

 lb/ton of glass 

EPA METHOD 25A CONDITIONS 

35. Each Method 25A sampling system must be leak-checked before and after the testing program 
(before the first run and after the last run).  Results of the leak check are to be documented 
within the test report. 

36. The span of the analyzer used to perform EPA Method 25A should be equivalent to 1.5 to 2.5 
times the expected concentration. 

37. Results may not be drift corrected. 

38. If the calibration drift is more than 3% of the span value the test must be repeated. 
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39. The calibration gases shall be the following percent of the instrument’s span. 

 zero < 0.1% 

 low level = 25-35% 

 mid level = 45-55% 

 high level = 80-90% 

40. VOC emissions must be reported as indicated below for each individual test run and 
averaged for all three test runs.  Hand calculations must be provided for at least one test 
run. 

 ppmvd as propane 

 lb/hr 

 lb/ton of glass 

EPA METHOD 29 CONDITIONS 

41. An audit sample must be obtained from an EPA approved audit sample provider and be 
analyzed with the samples. The DEQ SSAS ID is R0032. 

42. During metals testing, oxygen and carbon dioxide content of the stack gas shall be determined 
by EPA Method 3A. 

43. A minimum of 120 dscf shall be collected. 

44. If the values measured are below the detection limit of the method, results shall be reported as 
less than the detection limit. 

45. During sampling, make sure other sampling probes are not interfering with isokinetic sampling. 

46. Sample gas temperature exiting the filter shall be maintained at 120 ± 14 °C (248 ± 25 °F). 

47. Test results must be reported as follows for each test run and averaged for all three test 
runs.  Example calculations should be provided for at least one test run.  

 mg/dscm 

 lb/hr 

 lb/ton of glass 

EPA METHOD 205 CONDITIONS 

48. If a gas dilution system is to be used to provide calibration gases for other source test methods, 
then the system shall be evaluated once during the source test in accordance with the 
requirements of EPA method 205 to make sure it meets specifications. 

EPA METHOD 316 CONDITIONS 

49. During sampling, make sure other sampling probes are not interfering with isokinetic 
sampling. 

50. Isokinetic sampling rate shall be below 28 l/min (1.0 cfm). 

51. Follow sample storage and handling procedures outlined in sections 8.7.1 and 8.7.2.   

52. Reagent and Field Blank Samples are required as outlined in the test method. 

53. Lab Blank Samples, Lab Duplicate Samples, and Lab Matrix Spike samples are required as 
outlined in the test method. 

54. If the values measured are below the detection limit of the method, results shall be reported as 
less than the detection limit. 
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55. Formaldehyde emissions must be reported as indicated below for each individual test run 
and averaged for all three test runs.  Results should include example calculations must be 
provided for at least one test run. 

 ppmvd  

 mg/dscm 

 lbs/hr 

 lb/ton of glass 
 

CARB METHOD 425 CONDITIONS 

56. During sampling, make sure other sampling probes are not interfering with isokinetic 
sampling. 

57. All surfaces which may come in contact with sample shall be glass, quartz, Teflon, or other 
similar non-metallic inert material. 

58. At all times during sampling and transport of the samples, the pH of the probe rinse and 
impinger solutions shall be maintained above a pH of 8.0. Documentation of this shall be 
included in the report. 

59. Rinse the probe with at least 100 mL of 0.1 N NaOH. Measure and record the probe rinse 
volume. We recommend that a pre-measured volume of rinse (e.g., 100 mL) be provided 
to the sample recovery person so that the same amount of rinse is used for each test. 

60. Take steps to make sure the level of hexavalent chromium in the NaOH reagent is as low 
as possible before testing begins. 

61. Meticulously follow the procedures in section 8.1 to make sure the sampling trains are free 
of contaminants. 

62. Field Blank Samples are required as outlined in section 12.3. 

63. Samples shall be maintained at or below 4°C. 

64. The hexavalent chromium analyses are to be completed within 14 days of sample 
collection (Section 4.1 of the method). 

65. If the values measured are below the detection limit of the method, results shall be 
reported as less than the detection limit. 

66. Hexavalent and total chromium test results must be reported as follows for each test run 
and averaged for all three test runs.  Example calculations should be provided for at least 
one test run.  

 mg/dscm 

 lb/hr 

 lb/ton of glass (g/kg of glass) 

GENERAL TESTING CONDITIONS 

67. A copy of a completed Source Test Audit Report (STAR) for all applicable Methods 
performed must accompany the submittal of the Source Test Report. A copy of the STAR 
forms is available electronically from the regional source test coordinator. 

68. In an attempt to conserve natural resources and to minimize storage space requirements, 
the test report should be printed on both sides of each page within the document. DEQ 
recognizes this may not be feasible for some supporting documentation (i.e. figures, maps, 
etc.). 

69. The source test report must be submitted to the DEQ by July 21, 2019. 
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DEQ understands that testing is to begin on May 15, 2019. Please let me know if the schedule 
changes. I plan to observe these tests. 

If you have any questions or concerns, please contact me at 503-229-5534 or my cell number is (503) 
679-5480. 
 
        Sincerely, 
 
 
 
 
        Thomas Rhodes 
        Source Test Coordinator 
          
 

cc:  George Yun, DEQ 
 Suzanne Blackburn, DEQ 
 Jonathan Giska, DEQ 
 Becka Puskas, DEQ 
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Appendix F.2 
Permit Excerpts 
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If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. Jeremiah Hicks 
Title: Client Project Manager 

Region: West 
Email: jhicks@montrose-env.com 

Phone: 440-340-8189 
  
  
  

Name: Mr. Joe Heffernan 
Title: Client Project Manager 

Region: West 
Email: jheffernan@montrose-env.com 

Phone: 971-282-5336 
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