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FCAUSLLC 

RWDl#2306854 
January s, 2024 

EXECUTIVE SUMMA Y 

RWDI USA LLC (RWDI) was retained by F A US LLC (FCA) to complete thee ission sampling program at their 

Sterling Heights Assembly Plant (SHAP) ocated at 38111 Van Dyke, Sterling Heights, Michigan. SHAP operates an 

automobile assembly plant that produc s Ram trucks and operates a Nort Paint Shop (NPS) and a South Paint 

Shop (SPS). SHAP operates under the S ate of Michigan Department of En ronment, Great Lakes, and Energy 

(EGLE) Renewable Operating Permit (RO ) MI-ROP-B7248-2020a, th is Sourcj Testing Report covers the required 

testing under the South Paint Shop Flex ble Groups FG-TOPCOAT-SOUTH at FG-RTO-SOUTH&POWDER-OVEN­

PM. The following outlines the sources nd source groups as outl ined in the ROP: 

• PM, PM 10 and PM2.s testing or SV-BASE COAT OBSV 1 

• PM, PM,o and PM2.s testing or SV-BASE COAT OBSV 2 

• PM, PM 10 and PM2.s testing or SV-CLEAR COAT OBSV 1 

• PM, PM 10 and PM2.s testing or SV-CLEAR COAT OBSV 2 

• PM, PM10 and PM2.s testing or the SV-RTO-SOUTH 

• Destruction Efficiency fort e SV-RTO-SOUTH 

o 3 RTO Inlets - Top oat Booth, Topcoat Ovens, and E-C at Oven 

o 1 RTO Outlet 

• Verification of inward flow i to enclosure for EU-E-COAT-SOUT 

The test program included measureme s of Total Hydrocarbons (THC), Me hane and Non-methane organic 

compounds (NMOC) for Destruction Effi iency (DE) verification, as well as P rticulate (PM, PM 10 and PM2.s) for 

several sources, and inward flow into en losure for EU-E-COAT-SOUTH. RW I also completed flue gas velocity 

measurements and moisture content m asurements for each Particulate ( M, PM 10 and PM2.s) tests completed. 

RWDI utilized the methods outlined by t e United States Environmental Pro ection Agency (U.S. EPA) Methods 1, 

2, 3, 4, 5, 25A, 201A and 202. 

RTO 

For RTO DE tests, three (3) 60-minute te s were completed on the RTO (SV- TO). 

For RTO Particulate (PM, PM10 and PM2.s) three (3) 120-minute test runs we e completed fol lowing USEPA Method 

5/202 for the following source: 

• SV-RTO-SOUTH 

I rwdi.com 
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Other Particulate Sources 

Three (3) 120-minute test runs were ini ally completed in November of 20 3 following USEPA Method 5 for the 

remaining Particulate (PM, PM,o and P 2.s) sources in this test program: 

• SV-BASE COAT OBSV 1 

• SV-BASE COAT OBSV 2 

• SV-CLEAR COAT OBSV 1 

• SV-CLEAR COAT OBSV 2 

USEPA Method 5/202 was selected for rticulate (PM/PM,o/PM2.s ) testing n November 2023 testing. Method 5 

conservatively assumed that the total p rticulate results (via US EPA Metho 5) would be equivalent to PM ,o and 

PM2.s fractions of particulate. After revi w of the November 2023 PM 10 an PM2.s test results, re-testing of SV­

BASE COAT OBSV 1 and SV-CLEAR COAT OBSV 2 using USEPA Method 201A/was completed to accurately 

characterize PM10 and PM2.S fractions. he re-testing was completed in Djcember, 2023. Notification of re­

testing was provided to the Technical Pr gram Unit (TPU) of EGLE, on Dece ber 14th, 2023 and an updated 

Source Testing Plan for the re-test was rovided to TPU and Michigan EGLE District Office on December 15th, 

2023. For the re-test, three (3) 240-minu e PM 10 and PM2.s test runs were c mpleted following USEPA Method 

201 A on December 21 st and 22nd of 202 for the following sources: 

• SV-BASE COAT OBSV 1 

• SV-CLEAR COAT OBSV 2 

E-Coat Oven 

For verification of inward flow, a singles oke test at each of the entrance and exit points for EU-ECOAT-SOUTH 

was conducted. 

Production Data 

SHAP recorded the production rate of v hicles processed for each particulate test from each applicable process. 

In addition, for the destruction efficienc testing, SHAP also recorded the R1O combustion chamber temperature 
,.J,, ... : ... ~ ....... ,..L,... ... f .. t....-. ,.J,..,.. ..... ,,...+: ... ....... t.+:,..: ........... ........... ,.. 
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Executive Table i : Average Emission ata - PM, PM2.s, and PM10 

Source Parameter 
Run 1 Run 

PM 

SV-RTO-SOUTH 
(lb/1000 lb we ) 

PM10 & PM2.s 
(lb/hr) 

0.0029 0.001 

1.61 0.90 

SV-BASE COAT 
PM (lb/1000 lb et) 

OBSV1 
PM10 (lb/hr) 
PM2.s (lb/hr) 

PM 
SV-BASE COAT (lb/1000 lb we l 

OBSV2 PM10 & PM2.s 
(lb/hr) 

SV-CLEAR 
PM (lb/1000 lb t) 

COATOBSV 1 PM10 & PM2.s 
(lb/hr) 

0.0030 0.001 
0.039 0,03 
0.027 0.021 

0.0011 0.0014 

0.11 I 
0.15 1 

0.0008 0.0010 

0.14 0.17 1 

SV-CLEAR 
PM (lb/1000 lbw t) 

COATOBSV2 
PM10 (lb/hr) 
PM2.s (lb/hr) 

0.0011 0.0014 
0.19 0.089 1 
0.17 0.057 

Executive Table ii: Average Emission D ta - Destruction Efficiency 

NMOC Inlet (Booth) 

NMOC Inlet (Ovens) 51.8 ppmvd 79.7 ppmvd 
8.87 lb/hr 14.7 lb/h1 

NMOC Inlet (E-Coat Dip Tank) 3.95 ppmvd 4.11 ppm d 
0.14 lb/hr 0.14 lb/h~ 

NMOC Inlets Combined 28.6 lb/hr ! 
40.4 lb/hl 

NMOC RTO Outlet 0.68 ppmv 0.58 ppm 
0.57 lb/hr 0.50 lb/hi 

Destruction Efficiency (NMOC) 98.0% 98.8% I 
RTO Temperature (°F) 1498 1501 

rwdi.com 

Run 3 Average 

0.0023 0.0022 

1.26 1.26 

0.0002 0.0014 
0.040 0.039 
0.027 0.027 

0.0003 0.0010 

0.03 0.10 

0.0007 0.0008 

0.12 0.15 

0.008 0.0011 
0.084 0.12 
0.057 0.093 

73.9 ppmvd 68.4 ppmvd 
14.0 lb/hr 12.5 lb/hr 

2.06 ppmvd 3.38 ppmvd 
0.07 lb/hr 0.12 lb/hr 
37.0 lb/hr 35.3 lb/hr 
0.51 ppmv 0.59 ppmv 
0.44 lb/hr 0.50 lb/hr 

98.8% 98.5 % 

1500 1500 

RE.CE.\\/E.0 
l~\, 05 1U14 

QU
ALrf'< o\VIS\ON 

~.\R 
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l INTRODUCTION 

RWDI USA LLC (RWDI) was retained by CA US LLC (FCA) to complete the emission sampling program at their 

Sterling Heights Assembly Plant (SHAP) ocated at 38111 Van Dyke, Sterling Heights, Michigan. SHAP operates an 

automobile assembly plant that produc s Ram trucks and operates a North Paint Shop (NPS) and a South Paint 

Shop (SPS). SHAP operates under the 5 ate of Michigan Department of Environment, Great Lakes, and Energy 

(EGLE) Renewable Operating Permit (R P) MI-ROP-B7248-2020a, this Source Testing Report covers the required 

testing underthe South Paint Shop Flex ble Groups FG-TOPCOAT-SOUTH and FG-RTO-SOUTH&POWDER-OVEN­

PM. The following outlines the sources nd source groups as outlined in the ROP: 

• PM, PM10 and PM2.s testing for SV-BASE COAT OBSV 1 

• PM, PM 10 and PM2.s testing or SV-BASE COAT OBSV 2 

• PM, PM1 0 and PM2.s testing or SV-CLEAR COAT OBSV 1 

• PM, PM, o and PM2.s testing or SV-CLEAR COAT OBSV 2 

• PM, PM10 and PM2.s testing or the SV-RTO-SOUTH 

• Destruction Efficiency fort e SV-RTO-SOUTH 

o 3 RTO Inlets - Top at Booth, Topcoat Ovens, and E-Coat Oven 

o 1 RTO Outlet 

• Verification of inward flow i to enclosure for EU-E-COAT-SOUTH 

The test program included measuremen s of Total Hydrocarbons (THC). Methane and Non-methane organic 

compounds (NMOC) for Destruction Effie ency (DE) verification, as well as Particulate (PM, PM 10 and PM2.s) for 

several sources, and inward flow into en losure for EU-E-COAT-SOUTH. RWDI also completed flue gas velocity 

measurements and moisture content m surements for each Particulate (PM, PM 10 and PM2.s) tests completed. 

RWDI uti lized the methods outlined by th United States Environmental Protection Agency (U.S. EPA) Methods 1, 

2, 3, 4, 5, 25A, 201 A and 202. 

RTO 

For RTO DE tests, three (3) 60-minute test were completed on the RTO (SV-RTO). 

For RTO Particulate (PM, PM,o and PM2.s), hree (3) 120-minute test runs were completed following USEPA Method 

5/202 for the following source: 

• SV-RTO-SOUTH 

rwdi.com Page 1 
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Other Particulate Sources 

Three (3) 120-minute test runs were ini ially completed in November of 2023 following USEPA Method 5 for t he 

remaining Particulate (PM, PM10 and P 2.s) sources in this test program: 

• SV-BASE COAT OBSV 1 

• SV-BASE COAT OBSV 2 

• SV-CLEAR COAT OBSV 1 

• SV-CLEAR COAT OBSV 2 

USEPA Method 5/202 was selected for rticulate (PM/PM 10/PM2.s) testing in November 2023 testing. Method 5 

conservatively assumed that the total p rticulate resu lts (via USE PA Method 5) would be equivalent to PM 10 and 

PM2.s fractions of particulate. After revi w of the November 2023 PM10 and PM2.s test results, re-testing of SV­

BASE COAT OBSV 1 and SV-CLEAR COAT OBSV 2 using USEPA Method 201A was completed to accurately 

characterize PM10 and PM2.5 fractions. he re-testing was completed in December. Notification of re-testing was 

provided to the Technical Program Unit PU) of EGLE, on December 14th, 2023 and an updated Source Testing 

Plan for the re-test was provided to TPU nd Michigan EGLE District Office on December 1 S'h, 2023. For the re­

test, three (3) 240-minute PM 10 and PM2. test runs were completed following USEPA Method 201A on December 

21 st and 22nd of 2023 for the followings urces: 

• SV-BASE COAT OBSV 1 

• SV-CLEAR COAT OBSV 2 

E-Coat Oven 

For verification of inward flow, a singles oke test at each of the entrance and exit points for EU-ECOAT-SOUTH 

was conducted. 

Production Data 

This Source Testing Report provides the r suits of the tests that measured the exhaust voe concentration and 

destruction efficiency (DE) of SV-RTO-SOU H as well as the particulate matter emission rates of SV-BASE COAT 1, 

SV-BASE COAT 2, SV-CLEAR COAT 1, and S -CLEAR COAT 2. 

1.1 Location and Dates ofT sting 

The test program was completed on Neve ber 7th and 8th of 2023 and December 21 st and 22nd, 2023 at the FCA 

SHAP facility. 

1.2 Purpose of Testing 

The source tests for FG-TOPCOAT-SOUTH nd FG-RTO-SOUTH&POWDER-OVEN-PM, are required under MI-ROP­

B7248-2020a. 

rwdi.com Page 2 
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1.3 Description of Source 

SHAP operates an automobile assembl plant that produces Light Duty Trucks for FCA US LLC. Under Flexible 

Groups: FG-TOPCOAT SOUTH, FG-RTO- OUTH&POWDER-OVEl'J-PM, these systems exhaust from the South Paint 

Shop (SPS). Truck boxes are produced I the SPS. 

Table 1.3.1: Summary of Sampling Pro ram - SV-RTO-SOUTH 

Emission Unit Description 
[Including Process Equipment & 
Control Device(s)J 

Parameter Tested 

Testing Monitoring Methods 

Modifications 

rwdi.com 

SV-RTO-SOUTH 

FG-T PeOAT-SOUTH (BOX): A color preparation sanding booth (topcoat sand), 
folio d by 2 parallel topcoat lines, each consisting of: a water-borne basecoat 
applic tion followed by a solvent born clearcoat. All paint applications are performed 
by ro otic and bell applicators (except in emergency back-up situations). A heated 
flash ne separates the basecoat and clearcoat operations. Once the clearcoat 
applic tion is complete, the light duty truck box proceeds the main bake oven. voes 
emissi ns from the water-borne basecoat booths, the heated flash zone, the 
clearc at spray booths and topcoat cure oven are controlled by the Regenerative 
Therm I Oxidizer (RTO-SOUTH). 

FG-RT -SOUTH&POWDER-OVEN-PM (Box): Powdercoat oven emissions from EU­
POWD ReOAT-SOUTH are also routed to RTO-SOUTH. 

EU-E-e AT-SOUTH (BOX.): SV-RTO-SOUTH RTO controls the E-Coat dip tank emissions 
and E- oat Cure Oven emissions. 

voe D struction Efficiency and particulate matter, in addition to Stack Gas Velocity, 
Stack g s composition, and Moisture 

• USE A Methods: 1, 2, 3, 4, 5, 25A, 201A and 202 

• The utlet sampling location for the RTO met the USEPA Method 1 criteria. 
The efore, the outlet sampling location was used for stack gas velocity, stack gas 
com osition and moisture. 

• For he voe compliance testing, three (3) 1-hour t ests were run concurrently at the 
thre (3) inlets and outlet for the destruction efficiency testing. Stack gas velocity, 
gas omposition and moisture were taken during each of the tests at the three 
inlet and the single outlet location. 

• The ampling train for voe and NMOC consisted of an analyzer as described in 
USE A Method 25A continuously sampling via heated sample line from both the 
thre inlets and outlet of the RTO simultaneously. 

• Parti ulate testing consisted of three (3) 120-minute tests at the outlet only. 

• Nitro en purges were not completed post sample to remove sulphates for any of 
the s mpling. Sulfur dioxide exposure was not expected to be an issue at this 
sour e location. 

Page 3 



STERLINC HEICHTS ASS EM BY PLANT: 
Fe-TOPCOAT SOUTH SOURCE TESTINC PR RAM 
FCAUSLLC 

RWDl#2306854 
January 5, 2024 

Table 1.3.2: Summary of Sampling Pro ram - Basecoat and Clearcoat Observation Zones 

Emission Unit Description 
[Including Process Equipment & 
Control Device(s)] 

Parameter Tested 

Testing Monitoring Methods 

Modifications 

SV-BI\SE COAT OBSV and SV-CLEAR COAT OBSV 

FG-T PCOAT-SOUTH (BOX): For each of the Color Booth lines, the booth systems are 
equi ped with observation zones in the basecoat and clearcoat sections. There is no 
paint g that occurs in these sections of the booth. The observation zones are 
exha sted separately from the remainder of the ventilation system through 
unco trolled exhaust stacks. 

Partic late matter, in addition to Stack Gas Velocity, Stack gas composition, and 
Moist re 

• U EPA Methods: 1, 2, 3, 4, and 5. Additionally, Method 201 A was completed on SV­
B E COAT OBSV 1 and SY-CLEAR COAT OBSV 2 in a separate sampling event in 
De ember. 

• To al Particulate Testing consisted of three (3) 120-minute Method 5 tests. 

• P ,0 and PM2.5 Testing consisted of three (3) 240-minute 201A tests. 

• Th stack gas and filtration temperature did not exceed 85°F, therefore, the 
im ingers were only be used for moisture determination. 

Table 1.3.3: Summary of Sampling Progr m - EU-E-COAT-SOUTH 

Emission Unit Description 
[Including Process Equipment & 
Control Device(s}J 

Parameter Tested 

Testing Monitoring Methods 

Modifications 

rwdi.com 

EU-E-COAT SOUTH (BOX} 

EU-E-C AT-SOUTH (BOX): An electrodeposition coating process (E-coat) consisting of a 
series f dip tanks, rinses, followed by a curing oven and a sanding booth. Small 
amoun s of flash (spot) prime may be used to repair defects in the E-coat in the sand 
booth. missions from the E-coat tanks are directed to the oven. VOC emissions from 
the ove are controlled by a Regenerative Thermal Oxidizer (RTO-SOUTH or south 
RTO). 

Verifica ion of positive inward flow of air into the enclosure(s), 

• Visu lization test (smoke test) applied to the entrance and exit points of the E-Coat 
Dip ank and Oven. 

• Non 

Page 4 
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1.4 Personnel Involved in esting 

Details with respect to the key individu Is involved with the stack sampling survey are provided below: 

Table 1.4.1: Testing Personnel 

Thomas Caltrider 

Corporate Environmental Programs 

Thomas.Caltrider@stellantis.com 

rwdl.com 

Bradley Wargnier 

Environmental Specialist 

Bradley.Wargnier@stellantis.com 

Andrew Riley 

Environmental Quality Analyst 

Rileya8@michigan.gov 

lranna Konanahalli 

Southeast District Office 

konanahallii@michigan.gov 

Brad Bergeron 

Technical Director 

Brad.Bergeron@rwdi.com 

Steve Smith 

Project Manager 

Steve.Smith@rwdi.com 

Mason Sakshaug 

Supervisor 

Mason.Sakshaug@rwdi.com 

Benjamin Durham 

Senior Field Technician 

Ben.Durham@rwdi.com 

Dave Trahan 

Senior Field Technician 

Dave.Trahan@rwdi.com 

Hunter Griggs 

Field Technician 

Hunter.Griggs@rwdi .com 

Kate Strang 

Field Technician 

Kate.Strang@rwdi.com 

FCA US LLC 
CIMS 450-09-00 

38111 Van Dyke Ave. 
Sterling Heights, 48312 

FCA US LLC 
Sterling Heights Assembly Plant 
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2 SUMMARY OF RE ULTS 

2.1 Operating Data 
Operational data collected during the t sting includes the number of vehicles produced and the combustion 

chamber temperatures from SV-RTO-S UTH during each test. For the Base Coat and Clear Coat sources, the 

number of vehicles produced were collected. This information can be found in Appendix A. 

2.2 Applicable Permit Nu 
State of Michigan Renewable Operating Permit (ROP) MI-ROP-B7248-2020a 

3 SOURCE DESCRIP ION 

3.1 Description of Process nd Emission Control Equipment 
A color preparation sanding booth (topiat sand), followed by 2 parallel topcoat lines, each consisting of: a 

water-borne basecoat application follow d by a solvent born clearcoat. All paint applications are performed by 

robotic and bell applicators (except in e ergency back-up situations). A heated flash zone separates the 

basecoat and clearcoat operations. onJ the clearcoat application is complete, the light duty truck box proceeds 

the main bake oven. voes emissions fro the water-borne basecoat booths, the heated flash zone, the clearcoat 

spray booths and topcoat cure oven are1ontrolled by the Regenerative Thermal Oxidizer (RTO). 

SV-RTO-SOUTH also controls the E-Coat ip tank emissions and E-Coat Cure Oven. These units are permitted 

under (EU-E- COAT BOX). Additionally, P wdercoat Oven emissions (permitted in EU-POWDERCOAT-SOUTH 

(BOX) and addressed in FG-RTO-SOUTH& OWDER-OVEN-PM (BOX)) are routed to SV-RTO-SOUTH. 

For each of the Color Booth lines, the bo th systems are equipped with observation zones in both the basecoat 

and clearcoat sections. There is no painti g that occurs in these sections of the booth. The observation zones 

are exhausted separately from the remai der of the ventilation system through uncontrolled exhaust stacks. 

3.2 Process Flow Sheet or iagram 
SV-RTO-SOUTH has three inlets and one o tlet. The base coat and clear coat zones have an outlet for each line. 

Figures can be found in the Figure Sectio 

3.3 Type and Quantity of R wand Finished Materials 
Various raw materials are used for the ass mbly of vehicles. For the clearcoat operations, the vehicles are 

sprayed (by robot) with a clear topcoat ma erial to complete the coating process of the vehicles. A similar process 

occurs on the base coat operations. 
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3.4 Normal Rated Capaci of Process 
SHAP was operating under normal rep,\esentative production rates. Process data is provided in Appendix A. 

3.5 Process lnstrumentatifn Monitored During the Test 
Vehicle counts and RTO combustion chamber temperatures (during the applicable tests) were recorded and 

4 S::,::~'::,::•: ': t =:;;:::x: ROCEDURES 

The emission test program utilized the fp11owing test methods codified at Title 40, Part 60, Appendix A of the Code 

of Federal Regulations (40 CFR 60, Apperix A): 

• Method 1 - Sample and Veloci1 Traverses for Stationary Sources 

• Method 2 - Determination of Stack Gas Velocity and Volumetric Flowrate 

• Method 3 - Determination of Jolecular Weight of Dry Stack Gases 

• Method 4 - Determination of M
1
oisture Content 

• Method 5 - Determination of PArticulate Matter 

• Method 201A - Determination Jf Particulate Matter 

• Method 25A - Determination o Total Gaseous Organic Concentrations using a Flame Ionization Analyzer 

• Method 202 - Determination of Condensable Particulate Matter 

4.1 Stack Velocity, Temper ture, and Volumetric Flow Rate 

The exhaust velocities and flow rates were determined following U.S. EPA Method 2, "Determination of Stack Gas 

Velocity and Volumetric Flow Rate (Type Pitot Tube)". Velocity measurements were taken with a pre-calibrated 5-

Type pitot tube and incline manometer o digital manometer. Volumetric flow rates were determined following 

the equal area method as outlined in U.S. EPA Method 2. Temperature measurements were made simultaneously 

with the velocity measurements and werl conducted using a chromel-alumel type "k" thermocouple in 

conjunction with a calibrated digital temperature indicator. 

The dry molecular weight of the stack gas ~rom SV-RTO-SOUTH inlets and outlet were determined following 

calculations outlined in U.S. EPA Method { 3A, "Gas Analysis for the Determination of Dry Molecular Weight 

(Instrumental). RWDI collected integrated sample bags for each of SV-RTO-SOUTH inlet and outlet using the orsat 

pump from the sampling consoles or manLa1 pump. The integrated bag samples were collected over the 

duration of each test period. The bag samples were delivered to a continuous monitoring system for CO2 and 02 

measurements. The CO2 and 0 2 analyzer, _were operated according to USE PA Method 3A. Prior to testing, a 3-

point analyzer calibration error check was onducted using US EPA protocol gases. 
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The calibration error check was perfor ed by introducing zero, mid and high-level calibration gases directly into 

the analyzer. The calibration error check was performed to confirm that the analyzer response is within ±2% of 

the certified calibration gas introduced.I Prior to each test run, a system-bias test was performed where known 

concentrations of calibration gases wer introduced at the probe tip to measure if the analyzers response was 

within ±5% of the introduced calibratio gas concentrations. At the conclusion of each set of bag samples a 

system-bias check was performed to ev luate the percent drift from pre and post-test system bias checks. The 

system bias checks were used to confir that the analyzer did not drift greater than ±3% throughout a test run. 

Zero and upscale calibration checks we1e conducted both before and after each sec of bag samples in order to 

quantify measurement system calibration drift and sampling system bias. Upscale is either the mid- or high­

range gas, whichever most closely apprJximates the flue gas level. During these checks, the calibration gases 

were introduced into the sampling systi m at a conjunction where the sample bag would be introduced to ensure 

chat system was working properly. The nalyzers were calibrated on-site using EPA Protocol No. 1 certified 

calibration mixtures. 

For the SV-RTO-SOUTH Booth Inlet and ~-Coat Dip Tank Inlet, the dry molecular weight of the stack gas was 

determined following US EPA Method 2 1 Section 8.6. "For processes emitting essentially air, an analysis need not 

be conducted, use a dry molecular weig t of 29.0". 

For the December Testing for SV-BASE C(!)AT OBSV 1 and SV-CLEAR COAT OBSV 2, the dry molecular weight of the 

stack gas was determined following calc!' lations outlined in U.S. EPA Method 3, "Gas Analysis for the 

Determination of Dry Molecular Weight" sing a Fyrite. 

Stack moisture content was determined hrough wet-bulb dry-bulb testing and according to U.S. EPA Method 4, 

"Determination of Moisture Content of S ck Gases". A schematic of the Method 2 and 4 sampling train are 

provided in Figure Section. 

4.2 Total Hydrocarbon, Met ane and Non-Methane Organic 
Compounds {NMOC) 

THC and CH4 concentrations were record d simultaneously at the three (3) inlets (Booths, Ovens and E-Coat Dip 

Tank) and outlet of SV-RTO-SOUTH durin each test. The measurements were taken continuously following 

USE PA Method 25A on the inlets and outl~t using a Flame Ionization Detector (FID) analyzer with a dual FID for 

concurrent measurements ofTHC and CHk. As outlined in Method 25A, the measurement location was taken at 

the centroid of each source. 

Each test consisted of three (3) 60-minute ests. Regular performance checks on the CEMS were conducted by 

zero and span calibration checks using US PA Protocol calibration gases. The response of the monitor to 

pollutant-free air and the corresponding sknsitivity to the span gases was reviewed frequently as an ongo~ 

indication of analyzer performance. I RE.CE,\\/ t. U 

lM~ 015 1~'t\ 
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Prior to testing, a 4-point analyzer calilJration error check was conducted using USEPA protocol gases. The 

calibration error check was performed by introducing zero, low, mid, and high-level calibrat ion gases up the 

heated line to the probe tip. The calibr1tion error check was performed to confirm that the analyzer response is 

within ±5% of the certified calibration g~s introduced. At the conclusion of each test run a system-bias check was 

performed to evaluate the percent dri~ from pre- and post-test system bias checks. The system bias check was 

used to confirm that the analyzer did n0t drift greater than ±3% throughout a test run. 

Zero and mid gas calibration checks we e conducted both before and after each test run to quantify 

measurement system calibration drift a d sampling system bias. During these checks, the calibration gases were 

introduced into the sampling system at he probe tip so that the calibration gases were analyzed in the same 

manner as the flue gas samples. 

A gas sample was continuously extracteb from the stack and delivered to the gas analyzer, which measures the 

pollutant or diluent concentrations in thk gas. The probe tip was equipped with a sintered stainless-steel filter for 

particulate removal. The end of the prode was connected to a heated Teflon sample line, which delivered the 

sample gases from the stack to the CEM system. The heated sample line was designed to maintain the gas 

temperature above 250°F to prevent co densation of stack gas moisture within the line. 

To determine the non-methane organic 1ompound {NMOC) concentrations, the methane concentration was 

subtracted from THC. The methane was tonverted from methane as methane to methane as propane and then 

subtracted from the THC concentration. fhe methane response factor (RF) was determined each test by 

introducing a known methane concentra ion to the analyzer and dividing the methane channel response by the 

THC channel response. Dividing methanl by the RF provides methane as propane and was then subtracted from 

the THC concentration. Results were reported as Non-Methane Organic Compounds (NMOC). A schematic of the 

USEPA Method 25A is provided in Figure 1 Section. 

4.3 Cas Dilution System 
Calibration gases were mixed using an En ironies 4040 Gas Dilution System. The mass flow controllers are factory 

calibrated using a primary flow standard raceable to the United States National Institute of Standards and 

Technology (NIST). Each flow controller ut lizes an 11-point calibration table with linear interpolation, to increase 

accuracy and reduce flow controller nonli earity. The calibration is done yearly, and the records are included in 

the Source Testing Report. A multi-point E( A Method 205 check was executed in the fie ld prior to testing. 

The gas dilution system consists of calibra ed orifices or mass flow controllers and dilutes a high-level cal ibration 

gas to within ±2% of predicted values. ThJ gas divider is capable of diluting gases at set increments and were 

evaluated for accuracy in the field in accor~ance with US EPA Method 205 "Verification of Gas Dilution Systems for 

Field Instrument Calibrations". The gas divi1er dilutions were measured to evaluate that the responses are within 

±2% of predicted values. In addition, a ce1ified mid-level calibration gas within ±10% of one of the tested dilution 

gases was introduced into an analyzer to e sure the response of the gas calibration is within ±2% of gas divider 

dilution concentration. 
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4.4 Particulate Matter (P , PM10 and PM2s} 

Pan;rnlate matte, (PM/PMrn/PM,s) w,j sampled follow;og prnceduces outnoed lo U.S. EPA Method 5 aod Method 

202 (Condensable Particulate Matter) for all sources. 
I 

As stated in Method 202, the impinger ~ortion would only be recovered and included as PM if the filtration 

temperature exceeds 8S°F. For all sourj es except for SV-RTO-SOUTH, the stack gas and filtration temperature did 

not exceed 8S°F, therefore, the impingers were only be used for moisture determination. For the RTO, Method 

202 was followed for recovery of condersable. In addition, nitrogen purges were not conducted post sample to 

remove sulphates for any of the samplirng. Sulfur dioxide exposure was not expected to be an issue at this source 

location. 

4.5 PM10 and PM2s 

For USE PA Method 201 A, to measure Pi10 and PM2.s, a sample of gas is collected at a predetermined constant 

flow rate through an in-stack sizing devicre. The particle-sizing device separates particles with nominal 

aerodynamic diameters of 10 micrometJrs and 2.5 micrometers. After a sample is obtained, uncombined water 

was removed from the particulate, then 1i ravimetric analysis was used to determine the particulate mass for each 

size fraction. 

4.6 Verification of Inward J1ow 
Sampling of inward flow is intrusive to t~b production as the testing obstructs the flow of vehicles into the E-Coat 

area. Therefore, for the verification of in{ ard flow was completed when no vehicles were entering the system, 

however all ventilation systems and ove were operating normally (simulating normal, representative production 

conditions). 

Verification of inward flow included a vis alization test (smoke test). Smoke was applied to the entrance and exit 

points of the Dip Tank and Oven. Each loj ation was tested separately under normal ventilation scenario. Given 

that the visualization testing demonstrat7d that the smoke (or air flow) was flowing into the Dip Tank/Oven and 

therefore into the control system (RTO), the capture efficiency is assumed to be 100%. 

I 4.7 Description of RecoveJ and Analytical Procedures 
US EPA Methods 5, 201A and 202 sam~; f were recovered according to methods for each of the noted sources. 

voe testing on SV-RTO-SOUTH was conducted using real time analyzers which requires no sample recovery. 

4.8 Sampling Port DescriptiLn 
All sampling ports meet USEPA Method 1 l~ ations and can be found in the Figure Section. 
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5 TEST RESULTS AND DISCUSSION 

I 5.1 Detailed Results 

I 
I 
I 
I 
I 
I 

I 
I 

T bl 5 1 1 A E • • D P PM o, and PM2.s 

Source Parameter 
Run 1 

PM 

SV-RTO SOUTH 
(lb/1000 lb wet 

PM10 & PM2.s 
(lb/hr) 

0.0029 

1.61 

SV-BASE COAT 
PM (lb/1000 lbw t) 

OBSV1 
PM10 (lb/hr) 
PM2.s (lb/hr) 

0.0030 

0.039 
0.027 

PM 
SV-BASE COAT (lb/1000 lb wet 0.0011 

OBSV2 PM10 & PM2.s 
(lb/hr) 

0.11 

SV-CLEAR 
PM (lb/1000 lbw t) 

COAT OBSV1 PM10 & PM2.s 
(lb/hr) 

0.0008 

0.14 

SV-CLEAR 
PM (lb/1000 lbw 

COAT OBSV2 
PM10 (lb/hr) 
PM2.s (lb/hr) 

0.0011 

0.19 
0.17 

Table 5.1 .2: Average Emission Data - De truction Efficiency 

rwdi.com 

Parameter 

NMOC Inlet (Booth) 

NMOC Inlet (Ovens) 

NMOC Inlet (E-Coat Dip Tank) 

NMOC Inlets Combined 

NMOC RTO Outlet 

Destruction Efficiency (NMOC) 

RTO Temperature (°F) 

Run 1 
33.0 ppmvd 
19.5 lb/hr 

51.8 ppmvd 
8.87 lb/hr 

3.95 ppmvd 
0.14 lb/hr 

28.6 lb/hr 

0.68 ppmv 
0.57 lb/hr 

98.0 % 

1498 

Emission Rate 

Run 2 Run 3 

0.0016 0.0023 

0.90 1.26 

0.0011 0.0002 
0.038 0.040 
0.026 0.027 

0.0014 0.0003 

0.15 0.03 

0.0010 0.0007 

0.17 0.12 

0.0014 0.008 
0.089 0.084 
0.057 0.057 

Emission Rate 
(ppmvd/ lb/hr & % Destruction) 

Run 2 Run 3 
42.9 ppmvd 36.2 ppmvd 
25.6 lb/hr 22.9 lb/hr 

79.7 ppmvd 73.9 ppmvd 
14.7 lb/hr 14.0 lb/hr 

4.11 ppmvd 2.06 ppmvd 
0.14 lb/hr 0.07 lb/hr 
40.4 lb/hr 37.0 lb/hr 
0.58 ppmv 0.51 ppmv 
0.50 lb/hr 0.44 lb/hr 

98.8% 98.8% 

1501 1500 

Average 

0.0022 

1.26 

0.0014 

0.039 

0.027 

0.0010 

0.10 

0.0008 

0.15 

0.0011 

0.12 

0.093 

Average 
37.4 ppmvd 
22.7 lb/hr 

68.4 ppmvd 
12.5 lb/hr 

3.38 ppmvd 
0.12 lb/hr 

35.3 lb/hr 
0.59 ppmv 
0.50 lb/hr 

98.5% 

1500 

Page 11 



I 

I 

I 
I 

STERLING HEIGHTS ASSEMBV PLANT: 
Fe-TOPCOAT SOUTH SOURCE TESTING PROORAM 
FCAUSLLC 

RWDI#2306854 
January 5, 2024 

Table 5.1.3: Verification of Inward Flow- EU-ECOAT-SOUTH 

5.2 

Entrance 

Inward 

Detailed testing results can be found in ppendices B through D. 

Variations in Testing P~ocedures 

Entrance Exit 

Inward Inward Inward 

The clearcoat and basecoat sources utilil ed an unheated variation of Method 5 since their temperatures all 

remained below 85°F. This modification was noted in the Source Testing Plan prior to testing and the method did 

not deviate from the original proposa l. 

I 5.3 Process Upset Conditio s During Testing 

I 
I 

There were normal process breaks durink production. 

5.4 Maintenance Performe in Last Three Months 

Cleaning and routine maintenance wasp rformed on the machinery within the last three months. 

5.5 Re-Test 

After review of the November 2023 PM,o i nd PM2.s test results, re-testing of SV-BASE COAT OBSV 1 and SV-CLEAR 

COAT OBSV 2 using USEPA Method 201A as completed to accurately measure PM10 and PM2.5 fractions on 

December 21't and 22nd, 2023. 

5.6 Audit Samples 

This test did not require any audit sample . 

5. 7 Process Data 

Process data can be found in Appendix A. 
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5.8 Measurement Results 

Data from the testing can be in Appendices B, C, and D. 

5.9 Flows and Moisture 

Flow and moisture determination resul scan be found in Appendix C. 

5.10 Field Notes 

Field notes can be found in Appendix E 

5.11 Calibration Data 

Calibration data can be found in Appen ix F. 

5.12 Example Calculations 

Example calculations can be found in Ap end ix G. 

5.13 Laboratory Data 

Laboratory Data can be found in Appen ix H 

6 CONCLUSION 

The testing of all applicable sources incluied in Flexible Group FG-TOPCOAT-SOUTH and FG-RTO­

SOUTH&POWDER-OVEN-PM was succ~ssfully completed between November 7th and 8th of 2023 and 

December 21 st and 22nd, 2023. Testing fol owed the methodology outlined in the Source Testing Plan approved 

by EGLE. 
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- - - - - - -------
Table 1: Summary of Sampling Parameters and Methodology 

Source Location I I No. of Tests I Sampling Parameter I Sam~ling Method 

3 - Velocity, Temperature and Flow Rate (Outlet) 
3 Velocity, Temperature and Flow Rate (Inlet) 

SV-RTO SOUTH r 3 _ Total Hydrocarbon (Inlet & Outlet) 

3 l Particulate Matter (Outlet) -- - -
N/A Gas Dilution (Inlet & Outlet) 
3 _ + Velocity, Temperature and Flow Rate °J 

SV-BASE COAT OBS-1 3 Particulate Matter -+ 
- - -- - - .. -

3 _J_ PM10 & PM2.5 

SV-BASE COAT OBS-2 
3 -i Velocity, Temperature and Flow Rate 

_,__ --t- 3 ---1- Particulate Matter 

SV-CLEAR COAT OBS-1 
3 Velocity, Temperature and Flow Rate 

- I•--

3 - Particulate Matter 
3 Velocity, Temperature and Flow Rate 

- - -SV-CLEAR COAT OBS-2 3 Particulate Matter 
+- - -

3 PM10 & PM2.5 r- -EU-ECOAT-SOUTH 1 Smoke Test and Velocity Measurements .I..- -
Notes: 
(1] U.S. EPA - United States Environmental Protection Agency 

(2) Modified Method 5 with unheated probe and fil ter 

U.S. EPA[11 Method 1-4 
U.S. EPA Method 1-4 

U.S. EPA Method 25A 

U.S. EPA Method 5 and 202 

U.S. EPA Method 205 

U.S. EPA Method 1-4 

U.S. EPA Method 5[2l -
U.S. EPA Method 201 A 

U .S _,_IP A M e_tJJQd 1A i 
U.S. EPA Method 5121 

U.S. EPA Method 1-4 

U.S. EPA Method 5[2l 

U.S. EPA Method 1-4 

U.S. EPA Method 5[2l 

U.S. EPA Method 201A 
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Table 2: Sampling Summary and Sample Log 

Source and Test# 

SV-RTO SOUTH + Blank 
Test #1 
Test #2 
Test #3 

Blank 
SV-BASE COAT OBSV 1 

Test #1 - PM Test 

Test #2 - PM Test 

Test #3 - PM Test 

Test # 1 - PM 10 & PM2.5 Test 

Test #2 - PM1 0 & PM2.5 Test 
Test #3 - PM10 & PM2.5 Test 

SV-BASE COAT OBSV 2 

Test #1 
Test #2 

Test #3 
SV-CLEAR COAT OBSV 1 

Test #1 

Test #2 

Test #3 
SV-CLEAR COAT OBSV 2 

Test #1 

Test #2 

i 

1 

r~~~:~ff3 
l Nov-23 
7-Nov-23 

I 
8-Nov-23 
8-Nov-23 

t"Nov-23_ r 

2r -Dec-23 

2r -Dec-23 _ 

2f · Dec-23 

~-Nov-23 
~-Nov-23 
8-Nov-23 

t 
~-Nov-23 
8-Nov-23 

S-Nov-23 

l 
8-Nov-23 

j 

8-Nov-23 

Test #3 J 8-Nov-23 

i 
Test #1 - PM10 & PM2.5 Test 2r -Dec-23 

Test #2 - PM10 & PM2.5 Test 2f-Dec-23 
Test #3- PM10&PM2.5 Test 2 -Dec-23 

Clear Coat and Base Coat Observation Bia k 

Blank - November S-Nov-23 
Blank - December • 

22-Dec-23 

8:37 
11 :42 
14:34 

8:32 
11 :39 

14:27 

7:57 

13:24 

7:35 

8:32 
11 :45 

14:26 

8:22 
11 : 18 

14:13 

8:25 

11 :17 
14:13 

7:57 
13:09 

7:33 

End Time Filter ID 

r 
10:56 A-364 

- 13:57 A-365 
6:50 A-363 

A-386 

10:36 A-369 
13:43 A-356 
16:30 A-368 

-""T'""" 

13:10 47.217 
17:37 47.215 
11 :47 026034 

--r-
10:38 A-362 
13:47 A-357 
16:30 A-370 

10:26 A-361 
13:32 A-359 
16:17 A-355 

10:28 A-349 
13:20 A-358 
16:16 A-335 

12:46 026037 
16:58 026041 
11 :19 026246 

t: -- - A-367 j -- 026038 



- - - - - .. -
Table 3A: Sampling Summary- Flow Characteristics 
SV-RTO SOUTH 

I Stack Temperature 
252 252 

OR 71 1 711 

I Moisture % 2.3% 1.5% 
!Velocity ft/s 55.4 55.9 

I Referenced Flow RateI' I dscfm 122,679 124,702 

[sampling lsokinetic Rate ~ - 101.3 100.1 

~: 

[1] TPM = Sampling for total particulate matter 

-
256 

715 

2.0% 

55.5 

122,663 

100.0 

[2] All Referenced concentration values are expressed at 68'F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendices C and D 

- - - - - - - - - - -
253 252 251 253 252 

713 71 1 71 1 713 712 
1.9% 2.3% 1.5% 2.0% 1.9% 
55.6 55.3 56.3 ~6.2 55.9 

123,348 122.433 125,785 124,513 124,244 
- ---- -----

100.5 



- - - - -
Table 3B: Sampling Summary - Flow Characteristics 
SV-RTO Booth Inlet 

Stack Temperature 
OF 89 89 
OR 548 548 

Moisture % 2.0% 1.8% 

Velocity ft/s 55.9 56.3 

Referenced Flow Rate111 dscfm 86,413 87,134 

Notes: 

89 

548 

1.9% 

59.6 

92,312 

[1] All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix C 

89 

548 

1.9% 

57.3 
88,620 

-
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Table 3C: Sampling Summary- Flow Characteristics 
SV-RTO Ovens Inlet 

Stack Gas Parameter 

I Testing Datel 

~---- TeS
t 

No~:structio
1
ne:if%~~~cy -kti~:

st 
No'. 

3 
-~ 

I 7-Nov-23 I I 7-Nov-23 I I 7-Nov-23 I 
OF 305 305 306 Stack Temperature 
OR 765 765 765 

Moisture % 1.5% 1.7% 2.0% 
Velocity ft/s 46.1 49.7 51.2 

Referenced Flow Ratet1J dscfm 24,975 26,844 27,610 
Notes: 

[1 J All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix C 

Average 

305 

765 

1.7% 

49.0 

26,476 

- -
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Table 30: Sampling Summary - Flow Characteristics 
SV-RTO E-Coat Dip Tank Inlet 

Stack Gas Parameter l ~~t .~?_:_! ____ L .. _!~st No. 2 _ _L ___ T_1:st N~. ~ ·-· 
f Destruction Efficiency Testing 

I Testing Date[ I 7-Nov-23 I 
OF 70 71 70 Stack Temperature 
OR 530 530 530 

Moisture % 1.2% 1.2% 1.2% 
'velocity ft/s 36.1 36.3 35.5 
Referenced Flow Rate111 dscfm 5,015 5,034 4,924 
Notes: 

(1] All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix C 

Average 

70 

530 

1.2% 

36.0 

4,991 

- -



- - - - - -
Table 3E: Sampling Summary- Flow Characterist ics 
SV-BASE COAT OBSV 1 

Stack Temperature 
80 80 

OR 540 540 
Moisture % 1.4% 0.9% 
Velocity ft/s 49.7 51.1 

Referenced Flow Rate£21 dscfm 23,394 24,176 

Sampling lsokinetic Rate % 98.6 100.4 

Il!.Qill: 

[1 J TPM = Sampling for total particulate matter 

-
80 

540 

0.8% 

49.1 

23,383 

99.0 

[2) All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix D 

- - - - - - - - -
80 81 80 79 80 

540 541 540 538 540 
1.0% 0.9% 0.9% 0.8% 0.9% 
50.0 44.4 43.9 43.5 43.9 

23,651 21,758 21,540 21,353 21,550 

99.3 88 89 89 89 



- ------ - - - -
Table 3F: Sampling Summary - Flow Characteristics 
SV-BASE COAT OBSV 2 

Stack Gas Parameter 

j Testing Date( 

~ T~;;~;-4- T~::~; 2-~--T~::~;-3 •• -~ 

I 8-Nov-23 I 
OF 84 84 84 Stack Temperature 
OR -

544 544 544 
Moisture % 1.4% 1.3% 1.4% 
Velocity ft/s 45.7 48.5 46.8 

Referenced Flow Ratec21 dscfm 21 ,371 22,722 21 ,891 
Sampling lsokinetic Rate % 100.1 100.6 100.7 

Notes: 

[1 J TPM = Sampling for tota l particulate matter 

[2] All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix D 

Average 

g,i 

544 

1.4% 

47.0 

21,995 

100.5 

- - -



- - - - - - - - - -
Table 3G: Sampling Summary - Flow Characteristics 
SV-CLEAR COAT OBSV 1 

Stack Gas Parameter ~-- T~::~; 1 _ 
• Testing Datel I 8-Nov-23 r 

!Stack Temperature 
OF 74 
OR 533 

Moisture % 2.2% 

Velocity ftls 40.3 

Referenced Flow Rate121 dscfm 38,802 

Sampling lsokinetic Rate % 100.0 

Notes: 

[1 J TPM = Sampling for tota l particulate matter 

T~::~; 2 --t- _ T~::~; 3 i 
I 8-Nov-23 ! 

74 74 

534 533 

1.6% 0.9% 

40.2 39.5 

38,954 38,579 

99.9 99.2 

[2] All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix D 

Average 

74 

533 

1.6% 

40.0 

38,778 

99.7 

- -



- - - - - - -
Table 3H: Sampling Summary - Flow Characteristics 
SV-CLEAR COAT OBSV 2 

Stack Gas Parameter f T~;:~; 1 --+-T~;:~;2----t---T~;:~;3 i 

Da 
OF 75 77 75 Stack Temperature 
OR 535 536 535 

Moisture % 2.6% 1.5% 0.9% - f--
Velocity ft/s 45.4 45.4 42.5 

I Referenced Flow Rate121 dscfm 
-r--

42,409 42,846 40,437 
-t-------- f--

I Sampling lsoklnetic Rate % 102.5 102.6 102.8 

.tiQill: 

[1] TPM = Sampling for total particulate matter 

[2] All Referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Detailed sampling results including individual test results can be found in Appendix D 

> :;o :::0 
0 

'-- m C ):> () ► :z: ,-
---i 0 m 
-< CJ1 -
0 r-,..) < ~ ::, 

< "' m ..r..-
U> 0 0 
z 

- - - - - - - - - -
Average 

_ Test No. 1 j__ Test No. _2 ___ L Test No. 3 ..J 
PM10 & PM2.5 PM10 & PM2.S j PM10 & PM2.5 Average 

DP D" D" 
76 78 79 79 

535 537 538 538 538 
1.7% 1.7% 2.4% 1.8% 2.0% 

44.4 41.6 41.9 41.9 41.8 
41,897 40,497 40,386 40,522 40,468 - -102.6 105 106 104 105 
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Table 4: DESTRUCTION EFFICIENCY EMISSIONS TABLE - THC / Methane / NMOC 
Source: SHAP South RTO 
RIJ.IOI Project # 2306854 

P.a,..,,,e101 I Ti"1>11 I T*512 I 
Date 7-Nov 23 7 Nov 23 

StartTime: 8 38 11:02 
Sttm Time: 9:37 12:01 

Duration mins : 60 60 

Averaoe Production Number E•Oven : 39 52 
Averaoe Production Number (Powder Oven\: 47 62 

Averaae Production Number IBasecoatl: 63 64 
Averaoe Production Number (Clearcoatl: 62 75 

Averane Temnerature for RTO f'f\: 1 ◄98 1501 

Inlet TC Booth voe Concentration (as propane) {ppm,.): 33.0 43.2 

Inlet TC Booth VOC Concentration (as propane) (ppm.:,): 33.7 44.0 

Inlet TC Booth VOC Concentration (as propane) (mgJm c:il: 61.7 80.7 

Inlet TC Booth THC Concentration (as propane) (lblhr4): 20.0 26.3 

Inlet TC Booth Methane Correction Factor 2.17 2.17 
Inlet TC Booth CH◄ Concentration (as methane) (ppm.,.): 1.80 3.39 
Inlet TC Booth CH4 Concentration (as Methane) {ppn\:i): 1.84 3.45 

Inlet TC Booth CH4 Concentration (as Propane) CPPO\:i): 0.85 1.59 

Inlet TC Booth CH◄ Concentration (as propane) (mg/m 4): 1.55 2.91 

Inlet TC Booth CH◄ Concentration (as propane) (1Mu0): 0.50 0.95 

Inlet TC Booth NMOC Concentration (as Propane) {ppm.,): 32.8 I -◄ 2.4 

Ir.let TC 8-0oth NMOC Concentration (as propane) (mg/m 4): 60.2 I 77.8 

Inlet TC BoothNMOC Concentration (as propane) (lb,tu0): 19.5 25.◄ 

Inlet TC Booth Flow Rate dscfm : 86,413 87 ,13◄ 

Inlet TC Booth Flow Rate ldm Is\: ◄0.77 I 41.11 
lnleJ TC Booth Moisture: 2.0% 1.8°.4 

Inlet TC OvenfE-Coat Oven VOC Concentration (as propane) (ppm,.): 52.3 79.◄ 

Inlet TC OvenfE-Coat Oven VOC Concentration (as propane) {ppm,,): 53.0 80.8 

Inlet TC Oven/E-Coat Oven voe Concentration (as propane) (mg/m .,): 97.2 148.1 

Inlet TC OvenfE-Coat Oven THC Concenlration (as propane) (tutir.,): 9.08 1-4.9 

Inlet l C Oven/E-Coat Oven Methane Correction Factor 2.◄6 2.43 
Inlet TC OvenfE-Coat Oven CH4 Concentration (as methane} (ppm.,): 3.03 2.6a 
Inlet TC Oven/E-Coat Oven CH◄ Concentration (as Methane) {ppm.,): 3,07 2.72 

Inlet TC Oven/E-C0!:11 Oven CH◄ Concentration (as Propane) CPPO\:i): 1.25 1.12 

Inlet TC Oven/E-Coat Oven CH4 Concentration (as propane) (mgim•0): 2.29 2.06 
Inlet TC Oven/E-Coat Oven CH◄ Concentration (as propane) (lbhu4): 0 .21 0.21 

Inlet TC Oven/E-COat Oven NMOC Concentration (as Propane) (PP"¼): 51.8 I 79.7 

Inlet TC Oven/E-Coat O11en NMOC Concentration (as propane) (mg/m .,): 94.9 146.1 

Inlet TC Oven/E-Coat Oven NMOC Concentration (as propane) (lblhri,): 8.87 I 1 ◄.7 

Inlet TC Oven/E.-Coat Oven Flow Rate ldscfm\: 2◄ ,975 I 26,84◄ 

Inlet TC Oven/E-Coat Oven Flow Rate (dm Is): 11.78 I 12.66 
Inlet TC Oven/E-Coa1 Oven Moisture: 1.5% I 1.7% 

Inlet E-Coat Op Tank voe Concentration {as propane} (ppm.,): 4.96 5.22 

Inlet E-Coat Dip Tank VOC Concentration (as propane) (ppmo): 5.02 5.28 
Inlet E-Coat Dip Tank VOC Concentration (as propane) (mg/m d): 9.20 9.68 

Inlet E-Coat Olp Tank THC Concentration (as propane) (lbltlr4): 0.17 0.18 

Inlet E-Coat Dio Tank Methane COfrection Factor 2.38 2.31 

Inlet E-Coat O,p Tank CH◄ Concentration (as methane) (ppm.,.): 2.52 2.66 
Inlet E-Coat Dip Tank CH4 Concentration (as Methane) (ppm:,): 2.55 2.70 

Inlet E-Coat Oip Tank CH◄ Concentration (as Propane) (ppm:,): 1.07 1.17 

Inlet E-Coat Dip Tank CH4 Concentration (as propane) (mg/m .,): 1.96 2.1 4 

Inlet E-Coat Dip Tank CH◄ Concentration (as propane) (lblhrd): 0.037 0.040 

Inlet E-Coat Dip Tank NMOC Concenlratioo (as Propane) (PPrT\:): 3.95 I ◄ ,11 

Inlet E..Cott Dip Ta,nk NMOC Concentration (as propane) (mg.Im.,)· 7.2-4 I 7.5-4 

Inlet E-Coat Dip Tank NMOC Concentration (as propane) (bhlr.,): 0.14 I 0.14 

Inlet ECOAT Dip Tank Flow Rate {dscfmt 5,015 I 5,034 
Inlet ECOAT Dip Tank Flow Rate (dm Is\: 2.37 I 2,37 

Inlet ECOAT Die Tank MotSture: 1.2% 1.2% 

Total NMOC Inlet flblhrll 28.5 40.2 
Total THC Inlet (lbltlrll 29.21 I 41.36 

Oudet flow Rate (dscfml: 1 22.◄33 I 125,785 
Out1el Flow Rate (dm Isl: 57.76 I 59.3◄ 

Moisture: 2.3% I 1.5% 

Outlet THC Concentration (as propane) (ppm.,.): 0.76 0.61 

Outlet THC Concentration (as propane) {ppm.,): 0.78 0.62 
OulSet THC Concentration (as propane) (mglm d): 1.43 1.14 

Outlet THC Concentration (as propane) {lbhu.:): 0.65 0 .53 

Outlet Methane Correction Factor 2.52 2.52 
Outlet CH4 Concentration (as methane) (ppm.,): 0.24 0 .11 

OUdet CH4 Concentration (a$ Methane) (ppm.:): 0.24 0 .11 

Outlet CH◄ Coocentration (as Propane) {ppm.:): 0.10 0 .04 

Outlet CH◄ Concentration (as propane) (mglm eo): 0.18 0 .08 

Outlet CH-4 Concentr~tion (as propane) {lbh\r.,): 0.080 0 .037 

Outlet NMOC Concentration (as Propane) {ppm,,): 0.68 I 0.58 
Outlet NMOC Concentration (as propane) (mg/m e1): 1.25 I 1.06 

OutletNMOC Concentration (as propane) (lb11'1rd)· 0.57 I 0.50 

Destruction Efficient":V HC % · 97.8% 98.7% 
Destruction Effieiencv tNMOC\ 1°4 : 98.0% 98.8% 

• • M' Note. d 1nd1cated based on dry conditions 

TeM3 I Av~e 

7-Nov 23 -
12:42 -
13:41 -

60 -
40 44 
49 53 
75 67 
73 70 

1500 1500 

36.7 37.6 

37.4 38.4 

68.5 70.3 

23.7 23.3 

2.18 2.17 

2.48 2.55 

2.52 2.60 
1.16 1.20 

2.12 2.20 

0.73 0.73 

36.2 I 37.2 
66.4 I 68.1 

22.9 ' 22.6 

92,31 2 88,620 

43.55 I ◄ 1.81 

1.9% l 1.9% 

73.7 68.5 

75.2 69.7 

137.8 127.7 

1◄.2 12.7 

2.51 2.47 
3.24 2.98 

3.30 3.03 

1.31 1.23 

2.41 2 .25 

0.25 0.22 

73.9 I 68.4 

135.4 I 125.5 

14 .0 I 12.5 

27,610 l 26.◄76 

13.03 ' 12.◄9 

2.0% I 1.7% 

3.2◄ 4.47 

3.28 4.52 

6.00 8.29 

0.11 0.16 

2.26 2.32 

2.70 2,63 

2.74 2.66 

1.21 1.15 

2.22 2.11 

0.041 0.03-9 

2.06 ' 3.38 

3.78 I 6.19 

0.07 0.12 

4,924 -◄ ,99 1 

2,32 2.37 
1.2°/o 1.2c.ii 

37.0 ' 35.2 
38.02 ' 36.2 

124 ,513 124.244 
58.74 58.61 
2 .0% 1.9% 

0.55 0.64 

0.57 0.65 
1.0-4 1.20 
0.48 0 .56 

2.40 2.48 

0.13 0.16 
0.13 0 .16 

0.06 0.06 
0.10 0 .12 

0.048 0.055 

0.51 0.59 
0,93 1.08 

O.◄◄ 0.50 

98.7°,4 98.4°.4 
98.8% 98.5°.4 



- - - - - - - - - -
Table 5: Total Particulate Matter (PM), PM10 and PM2.5 - Averaged Results 

I 
Source i Parameter Concentration 

I 

SV-RTO SOUTH 

SV-BASE COAT OBSV 1 

SV-BASE COAT OBSV 2 

SV-CLEAR COAT OBSV 1 

SV-CLEAR COAT OBSV 2 

PM 
PM2.S 

PM10 

PM 

PM2.S - November 

PM10 - November 

PM2.S - December Re-Test 

PM10 - December Re-Test 

PM 

PM2.S 

PM10 

PM 

PM2.S 

PM10 

PM 

PM2.S - November 
PM1 O - November 

PM2.S - December Re-Test 

PM10 - December Re-Test 
~ --
-Sam p Ii n g followed U.S. EPA Method 5 (TPM); average of three tests 

(gr/dscf) 

0.0012 

0.0007 

0.0002 

0.0002 

0.000S 

0.0004 

0.0006 

0.0003 

0.0004 

- All referenced concentration values are expressed at 68°F, 29.92 in. Hg and Actual Oxygen 

Det ailed sampling resul ts including Individual t est resul ts can be found in Appendix D 

Emission Rate ROP Limit 

0.0022 lb/1000 lb Exhaust Gas (wet) 0.0034 lb/1 ,000lb Exhaust Gas (we t) 
1.26 lb/hr 1.68 lb/hr 

1.26 lb/hr 1.68 lb/hr 

0.0014 lb/1000 lb Exhaust Gas (wet) I 0.0031 lb/1,000lb Exhaust Gas (wet) 

0.15 lb/hr 0.11 lb/hr 

0.1 S lb/hr -----, 0.11 lb/hr 

0.027 lb/hr 0.11 lb/hr 

0.039 lb/hr 0.11 lb/hr 

0.001 O lb/1000 lb Exhaust Gas (wet) 0.0031 lb/1 ,000lb Exhaust Gas (wet) 

0.10 lb/hr 0.11 lb/hr 

0.10 lb/hr 0.11 lb/hr 

0.0008 lb/1000 lb Exhaust Gas (wet) 0.0031 lb/1 ,000lb Exhaust Gas (wet) -
0.15 lb/hr 0.19 lb/hr 

0.15 lb/hr 0.19 lb/hr 

0.0011 lb/1000 lb Exhaust Gas (wet) 0.0031 lb/1,000lb Exhaust Gas (wet) 

0.21 lb/hr 0.19 lb/hr 

0.21 lb/hr 0.19 lb/hr 

0.093 0.19 lb/hr 
- -

0.12 0.19 lb/hr 

- - -
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Figure No. #1 : Schematic of USEPA Method 2 
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Figure No. #2: Schematic of US EPA Method 4 
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Figure No. 3: USEPA Method 25A Schematic 
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Flow Direction 

---- 2,340" (46.8 dia) 

Ovens (RTO Inlet) 

FCA US LLC 

Sterling Heights Assemly Plant (SHAP) 

Sterling Heights, Michigan 

Figure 8: Ovens (RTO Inlet) 

Diameter: 

0 

---- 780" (15.6 dia) 

Not to scale 

50 
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2 
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RW DI USA LLC 

2239 Star Court 
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I Flow Direction 

---· 660" (9.2 d ia) 

Booth (RTO Inlet) 
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Figure 9: Booth (RTO Inlet) 
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Flow Direction 

---- 120" (5. 7 dia) 

E-Coat Dip Tank (RTO Inlet) 

FCA US LLC 

Sterling Heights Assemly Plant (SHAP) 
Sterling Heights, Michigan 

Figure 10: E-Coat Dip Tank (RTO Inlet) 
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SV-RTO SOUTH 
FCA US LLC 

0 

Flow Direction 

Sterling Heights Assemly Plant (SHAP) 

Sterling Heights, Michigan 

Figure 11: SV-RTO SOUTH Outlet 

Diameter: 

---- 480" (4.9 dia) 

---- 960" (9.8 dia) 

Not to scale 
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Figure 12: SV-BASE COAT OBSV 1 - USEPA Method 5 
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Flow Direction 

SV-BASE COAT OBSV 1 - US EPA M ethod 5 

FCA US LLC 

Sterling Heights Assemly Plant (SHAP) 
Sterling Heights, M ichigan 
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Figure No. 13: SV-BASE COAT OBSV 1 Sampling location and 

Traverse Points - US EPA Method 201A 
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Flow Direction 

SV-BASE COAT OBSV 1 • USEPA Method 201A 
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SV-BASE COAT OBSV 2 

FCA US LLC 
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Flow Direction 

Sterling Heights Assemly Plant (SHAP) 
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Figure 14: SV-BASE COAT OBSV 2 
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SV-CLEAR COAT OBSV 2 

FCA US LLC 

0 

Flow Direction 

Sterling Heights Assemly Plant (SHAP) 
Sterling Heights, Michigan 

Figure 15: SV-CLEAR COAT OBSV 2 
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Figure 16: SV-CLEAR COAT OBSV 2 • US EPA Method 5 
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SV-CLEAR COAT OBSV 2 - US EPA Method 5 
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Figure No. 17: SV-CLEAR COAT OBSV 2 Sampling Location and Traverse Points- US EPA 

Method 201A 
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