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.TLB Industries, LLC 

1.0 Executive Summary 

JLB Industries, LLC completed a compliance environmental testing program during the 
week of October 24, 2016 at the Ford Flat Rock Assembly Plant (FRAP) in Flat Rock, 
Michigan. The testing program included Transfer Efficiency (TE) and Capture Efficiency 
(CE) testing of the booth and ovens. Determination of TE and CE were conducted in 
accordance with all applicable procedures contained in USEP A document Protocol for 
Determining the Daily Volatile Organic Compound Emission Rate of Automobile and 
Light-Dutv Truck Topcoat Operations and with 40 CFR Chapter 1, Appendix A to Subpart 
IIII of Part 63. The test results will be used to demonstrate compliance with Auto MACT 
requirements and in monthly emissions compliance calculations. 

Transfer Efficiency values were derived using the Lincoln Continental model vehicle, 
which is a newly introduced model. Personnel from the paint shop, Ford environmental 
staff and JLB Industries, LLC conducted the testing. These groups worked together at each 
stage of testing to ensure that the results were representative of production conditions. Mr. 
Mark Dziadosz of the MDEQ witnessed a portion of the testing. 

JLB Industries used highly accurate weighing systems to determine the vehicle and panel 
weights before and after coating application. Calibrated volumetric flow meters, located on 
each applicator, were used to measure paint usage. 

Material samples were collected from the paint circulation tanks directly after vehicle spray 
out. Determination of percent solids by weight and density was petformed by Advanced 
Technologies of Michigan laboratories located in Livonia, Michigan. 

Table 1- Testing Results Summary 

3-Wet System (Dk Gray 
Prime, Black BC and CC) 

3-Wet System (Med. 

81.4% 

Gray Prime, Burgandy BC 75.5% 
and Tinted 

3-WetSystemAverage 78.5% 

FordFRAP 

48.2% 36.9% 

October 2016 1 



.TLB Industries. LLC 

2.0 Introduction 

JLB Industries, LLC (JLBI) was contracted by Ford Flat Rock Assembly Plant (FRAP) to 
perform Transfer Efficiency (TE) and Capture Efficiency (CE) testing program on the 3-
Wet paint systems at the FRAP Assembly Plant in Flat Rock, Michigan. This testing was 
conducted using the Lincoln Continental model during the week of October 24, 2016. 

3.0 Sampling and Analytical Procedures 

Transfer Efficiency Test 
Transfer Efficiency testing was conducted in the 3-Wet Spraybooth # 1. One test included 
Dark Gray Prime, Absolute Black Basecoat and Clearcoat coatings. Another test included 
Medium Gray Prime, Burgandy Velvet Basecoat and Tinted Clearcoat coatings. Applicator 
and environmental conditions were monitored to ensure that the testing accurately reflected 
production conditions. Measured parameters included: Vehicle weight gain, material usage, 
material analysis (percent solids by weight and density), applicator settings, film build and 
oven heat settings. 

A total of eight vehicle bodies were used in testing. Three black Lincolns and three 
burgundy velvet vehicles were processed as normal production vehicles. One vehicle was 
dedicated as no-paint control in conjunction with each test. All units were production 
vehicles with electrocoat and sealer. 

An off-line vehicle weigh station (VWS) was constructed to measure the weight of the test 
units before and after each painting process. Test vehicles were routed off-line and pushed 
into the VWS. A fixed stop was secured to assure repeatable positioning of the vehicles. 
Test vehicles were lifted free from their carriers by two lift-table mounted scale bases. 
Ultra-high molecular weight (UHMW) plastic blocks were strategically placed on the scale 
bases to lift the vehicle at the center of gravity locations. The UHMW blocks minimized 
friction loading on vehicles and scale bases. 

Vehicle weights were measured several times and recorded. All test vehicles were weighed 
with production fixtures (door hooks and hood props) installed. The vehicle weigh station 
scales were calibrated using Class-F calibration weights conforming to the National Bureau 
of Standards handbook I 05-1. A two-pound avoirdupois, Class F stainless steel weight was 
added periodically during pre- and post-process weighing to verify scale linearity. 

Coating thickness was measured on each test vehicle to verify paint film-build was within 
the production specification. The data was taken with a handheld Elcometer gauge. 

Coating material usage was monitored via volumetric flow measurement devices located 
on each applicator. A calibration/verification of each applicator was performed by FRAP 
personnel to ensure accurate usage measurement. Material samples of applied coatings 
were collected from the respective systems directly after testing. Samples were sent to 
Advanced Technologies of Michigan laboratories for analysis to determine density by 

FordFRAP October 2016 2 



.TLB Industries, LLC 

ASTM 01475 and weight solids content by ASTM 02369 (referenced in EPA Method 24). 
The laboratory results were used in calculating the Transfer Efficiency and Capture 
Efficiency values. 

Production vehicles with paint shop sealer were prepared with e-coat and processed 
through the 3-Wet Spraybooth #I. A gap was placed before and after the test vehicles to 
prevent overspray. The test sequence for the Transfer Efficiency test was: 

Black 3-Wet- Dark Gray Prime, Absolute Black Basecoat and Clearcoat 
1. Test Unit ID 5116 
2. Test Unit ID 6126 
3. Test Unit ID 5092 
4. Test Unit ID 5107 (No-paint) 

Burgandy 3-Wet- Medium Gray Prime, Burgandy Velvet Basecoat and Tinted Clearcoat 
1. Test Unit ID 4367 
2. Test Unit ID 4292 
3. Test Unit ID 4246 
4. Test Unit lD 4309 (No-paint) 

Capture Efficiency Tests 
A panel weigh station (PWS) was assembled between the 3-Wet Spraybooths, near the exit 
of the basecoat controlled spray zones. Weighing locations were chosen based on the 
controlled zone locations as outlined below in Diagram 1- Panel Testing Diagram. A 
precision balance with measurement capability to 0.001 gram was placed on an isolation 
platform inside an enclosure to minimize vibration and air movement. Three test runs were 
performed: 

1. Prime Capture Efficiency 
2. Basecoat Capture Efficiency 
3. Clearcoat Capture Efficiency 

The testing conformed to the methods described in ASTM 5087-02 for solvent borne 
coatings. Capture Efficiency values for the controlled oven and spraybooth zones were 
calculated using the procedures outlined in the 40 CFR, Part 63. All test panels were placed 
on Lincoln Continental model vehicles and processed with normal production spray 
programrnmg. 

Four electrocoated panels were used for each of the tests. Each group of test panels was 
weighed in three locations (see panel test diagram) to determine the relative distribution of 
VOC that is released in the controlled spray zones and bake oven. The panels were attached 
to test vehicles by magnet, which allowed for removal of the wet panels with minimal 
disturbance to the coating during handling. Panel mounting locations were chosen to 
achieve a representative coating film based on the observation of normal vehicle 
production. 

FordFRAP October 2016 3 
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Before the panels were coated, they were marked (I, 2, 3, 4, blank) and weighed to 
establish the initial unpainted panel weights (PO). The panels were then attached to a test 
vehicle and routed through the Spraybooth. For Booth Capture tests, panels were carefully 
removed from the test vehicle and brought to the balance for weighing after coating, upon 
exiting the controlled spraybooth zone (PI). For Oven Capture tests, panels were weighed 
immediately before entering the bake oven (P2). In all tests, panels were then placed on the 
test vehicle for travel through the curing oven. Upon exiting the oven, the panels were 
allowed to cool and then weighed a final time (P3). 

Diagram 1 -Panel Testing Diagram 

3 Wet Booth -

Tra-.el---- f'~"""'; 
Prime Bells on Basecoat Manual Glearcoat Bells Clearcoat 

Robots Prime Manual Back-up Basecoat Bells on Robots Back-up on Robots Manual Back-up 
Basecoat- Mustang 

Gasoline Door & Interior & Exterior Clearcoat Bells on 
Fusion Underhood Robots -Interior Exterior 

55ft. 50 fl. 30ft. 65 fl. C!'0 
85ft. 

~ C!'0 45ft. 27ft. ""' Zone Le'riQtfi: 
Control: 

Koy 

Exhaused to Atmosphere 

Cascaded to Abated Zona 

Abated Zone 

4.0 Test Equipment and Calibration 

Vehicle Weigh Station (VWS) 

A dedicated vehicle weigh station (VWS) equipped with two 1,000 lb. capacity scale bases 
was used to obtain pre- and post -process vehicle weights. The VWS is accurate to better 
than 0.05 pounds. 

The scales were calibrated as directed by the operating instruction manual. Scales were 
powered up and exercised by placing 300 pounds of Class F calibration weights on each 
scale platform. Then, the VWS was calibrated with 600 pounds of Class F calibration 
weights. VWS linearity was checked using a two-pound, Class F stainless steel calibration 
weight. The two-pound weight was also added to each test vehicle during pre- and post­
process weighing to verify scale linearity. 

Material Usage 

Coating material usage was monitored via volumetric flow measurement devices located 
on each applicator. A calibration/verification of each applicator was performed by FRAP 
paint personnel before testing to ensure accurate usage data. Paint usage was measured at 
each applicator in a graduated cylinder and compared to the expected volume. Verification 
data is included in section 7 of this report. 

FordFRAP October 2016 4 
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A sample of each material was taken after each test and analyzed by Advanced 
Technologies of Michigan. These values were used in calculating the paint solids sprayed 
and the transfer efficiency for each type of calculation. ASTM Method D-2369 was used to 
determine paint solids. ASTM Method D-1475 was used to determine paint density. 

Panel Weigh Station 
A panel weigh station (PWS) with measurement capability to 0.001 gram was used to 
measure panel weights. The balance was warmed up and then calibrated with a 300 gram 
test weight. The balance was tested with 300, 50, 20, I 0 and 5 gram weights before 
commencing weighing operations. A blank panel weight was measured at the beginning of 
the testing program and again at the time of each subsequent panel weight measurement. 
The balance was placed on an isolation platform and inside an enclosure to minimize 
vibration and airflow at the measurement point. 

5.0 Discussion of Test Results 

After the initial weights were taken for the black transfer efficiency test, a scale 
malfunctioned. The scale was replaced before any additional weights were taken. The scale 
was replaced and a new group of vehicles was selected for testing. 

6.0 Summary of Results 

FordFRAP October 2016 5 



FordFRAP 

.TLB Industries, LLC 

Table 2- 3-Wet Transfer Efficiency Calculation Summary, Absolute Black 
Ford FRAP, October 2016 

3-Wet Booth 1 

5116 I 3.25 I 

5126 3.19 

5092 3.24 I 

0.175 

0.175 

0.175 I 

0.518 

0.519 

0.518 

0.5196 
0.5538 

October 2013 

0.118 

0.118 

0.118 

0.118 

I 0.458 

0.458 

0.458 

0.458 

6 
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Table 3 - 3-Wet Transfer Efficiency Calculation Summary, Burgandy 
Ford FRAP, October 2016 
3-Wet Booth 1 

4367 

4292 

4246 

Basecoat 
Int. Clearcoat 
Ext. Clearcoat 

3.82 

3.27 

3.73 

0.429 
0.118 
0.457 

0.175 0.429 

0.175 0.429 

0.175 0.429 

0.175 0.429 
A VWG=(avg VWG-SWL) 

7.92 
8.35 
8.38 

October 2013 

I 0.118 

0.118 

0.118 

0.118 

I 0.457 

0.457 

0.456 

0.457 

7 



Table 4 •• Prime Booth VOC Capture Efficiency 
Ford FRAP, October 2016 

Ford FRAP 
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Table 5 -- Basecoat Booth VOC Capture Efficiency 
Ford FRAP, October 2016 

Ford FRAP 

.TLB Industries, LLC 
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Table 6 -- Clearcoat Booth VOC Captore Efficiency 
Ford FRAP, October 2016 

Clearcoat 
Interior 

Clearcoat 
Exterior 

Ford FRAP 

TLB Industries, LLC 

Note: Clearcoat Booth Capture Efficiency is a section capture efficiency as only 
the exterior application is controlled. 

Booth CE is Controlled Section CE (xxx%) * The ratio of coating sprayed in the 
controlled section (.882) = CC Booth CE (xxx%) 

Clearcoat Booth CE: 48.2% 

October 2016 10 
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Table 7 -- Prime Oven VOC Captnre Efficiency 
Ford FRAP, October 2016 

TLB Industries, UC 
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Table 8 -- Basecoat Oven VOC Capture Efficiency 
Ford FRAP, October 2016 

.TLB Industries, LLC 

October 2016 12 
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Table 9 -- Clearcoat Oven VOC Capture Efficiency 
Ford FRAP, October 2016 

.TLB Industries, LLC 
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7.0 Data Sheets 

FordFRAP October 2016 14 



Table 10 ·Applicator Parameter Summary 
Ford FRAP, October 2016 

3-Wet Booth 

Fanuc Versa Bell II I 

Basecoat 
Fanuc 

VersaBell I 
Interior II+ 

Basecoat 
Fanuc Versa Bell II I 

Exterior 

Clearcoat 
I Sames I Sames 50 I I Interior 

Clearcoat 

I Fanuc I Versa Bell II I 
Exterior 

Line Speed: 17.1 ft!min 

Process Diagram 

.TLB Industries. LLC 

I.2mm I Serrated Bell 80kV 
I 

50,000 I 10" 

0.9mm I serrated Bell 40kV I 30,000 I 10" ' 

0.9mm I Serrated Belli 80kV I 45,000 I 10" 

1.4mm I I 60kV I NIA I 10-12" 

1.2mm I Serrated Belli 80kV I 45,000 I 10" 

Prime BC Interior BC Exterior CC Interior CC Exterior I 0 - ··---0 I D D I D D D D I D D I D D D D I 
D D D D DODD D D D D D D 

FordFRAP October 2013 15 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

Dark Gray Prime 

PI 
P2 
P3 
P4 

192 
195 
137 
137 

192 
195 
137 
137 

192 
195 
137 
137 

Total Paint Sprayed (gal): 0.524 

October 2016 16 



.TLB Industries, LLC 

Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

Absolute Black Basecoat 

Interior P2B 194 193 193 
Basecoat P3 365 367 365 

P4 401 403 403 

Exterior 
Pl 292 292 292 
P2 281 281 

Basecoat 
P3 108 109 

Total Paint Sprayed (gal): 1.555 

FordFRAP October 2016 17 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

Clearcoat 

Clearcoat 
Interior 

Clearcoat 
Exterior 

P2 
P3 
P4 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 

107 
116 
116 

248 
254 
243 
249 
309 

122 
309 

107 
116 
116 

248 
254 
242 
249 
309 

122 
309 

107 
116 
116 

248 
254 
242 
249 
309 

123 
309 

Total Exterior Clearcoat Sprayed (gal): 1.374 

October 2016 18 



.TLB Industries, LLC 

Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

Total Paint Sprayed (gal): 0.524 

FordFRAP October 20 16 19 



.TLB Industries, LLC 

Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

P2A 218 218 218 
Interior P2B 199 201 199 

Basecoat P3 269 268 269 
P4 299 299 299 

Exterior 
P1 269 269 269 
P2 259 259 259 

Basecoat 
P3 109 109 109 

Total Paint Sprayed (gal): 1.286 

FordFRAP October 2016 

RECEIVED 
DEC 22 20\6 

AIR QUAI.XrY 0\V. 
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.TLB Industries. LLC 

Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2016 

Tinted Clearcoat 

Total Interior Clearcoat Sprayed (gal): 0.353 

R1 248 248 247 
R2 254 254 252 
R3 242 242 243 

Clearcoat R4 249 250 249 
Exterior R5 309 309 309 

R6 
R7 123 123 122 
R8 305 305 305 

Total Exterior Clearcoat Sprayed (gal): 1.371 

FordFRAP October 2016 21 



TE Testung 0544- UX (Ingot Silver) 
f"lat Rock Fluid Delivery ESB#1 
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Vehicle Weigh Station Data Record 
3-Wet: Prime, Black Basecoat and Clearcoat 

Ford FRAP Transfer Efficiency Test, October 2016 

October 2013 23 
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.TLB Industries, LLC 

Vehicle Weigh Station Data Record 
3-Wet: Prime, Bnrgandy Basecoat and Clearcoat 
Ford FRAP Transfer Efficiency Test, October 2016 

1149.38 

October 2013 24 



AToM 

Ford Flat Rock Assembly Plant 

Name %NV % V Density 

g/mL 

10 41.90 1.105 

0.949 

9000 1.025 
10/26/2016 

1.00 

1.010 

AQYANCEQ TECHNO! OGlES of MICHIGAN 
Jeffries Tech Center 
37651 Schoolcraft Road 
Livonia, MI48150 
Phone: (734) 953-5034 Fax: (734) 953·5415 
Email: atominc@sbcglobal.net 

voc VOC- Water 

#/gal giL #/gal g/(L- #/(gal-

9.22 0 463.0 3.86 

450.1 3. 

0 527.7 

7.92 0 579.9 4.84 

8.56 0 3.82 

480.5 4.01 

8.38 0 482.8 4.03 

AToM 
11/4/2016 25 



Submitted to: 

Pop & Primer only testing 
2 C!earcoat. Waterborne Basecoat, & Primer only testing. 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

4 Clearcoat Wet Sample Transmittance. 5X-Rite Color Readings will be required here for consistency & Color Harmony 
7 WavescaO tesl results have been compared to hiStorical statistical data, per a Ford/PPG agreement 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Sag I Non--suspected i i 
2 Clearcoat, Waterborne Basecoat, & Primer only testing. 6 Suspected Carcinogenic Based HAPs@ 0.1% or greater based upon weigh 
4 Clearcoat Wet Sample Transmittance. 8X-Rite Color Readings will be required here for consistency & Color Harmon) 
1 Wavescan test results have been compared to historical statistical data, per a Ford/PPG agreement 

27 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Pop & Sag Clearcoat & Primer only testing carcinogenic HAPs@ 1% or greater by weight. 
2 Clearcoat, Waterborne Basecoat, & Primer only testing. 6 Suspected carcinogenic Based HAPs @ 0.1% or greater based upon weigh 

• Clearcoat Wet Sample Transmittance. 8X-Rite Color Readings will be required here for consistency & Color Hafmon} 
7 Wavescan test results have been compared to historical statistical data, per a Ford/PPG agreement 

28 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Pop & Clearcoat & Primer only testing Non-suspected carcinogenic HAPs @ 1% or greater by weight 
2 Clearcoat, Waterborne Basecoat, & Primer only testing. 6 Suspected Carcinogenic Based HAPs @ 0.1% or greater based upon weigh· 

~ Clearcoat Wet Sample Transmittance. 8X-Rite Color Readings will be required here for consistency & Color Harmon) 
7 Wavescan test results have been compared to historical statistical data, per a FordJPPG agreement 

29 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Pop & Sag Clearcoat & Prtmer only testing Non-suspected carcinogenic HAPs @ 1% or greater by weight 
2 Clearcoat, waterborne Basecoat, & Primer only testing. 6 Suspected Carcinogenic Based HAPs @ 0.1% or greater based upon weigh 
4 Clearcoat Wet Sample Transm'1Hance. 8X-Rite Color Readings will be required here for consistency & Color Harmon} 
7 Wavescan test results have been compared to historical statistical data, per a Ford/PPG agreement 

30 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Pop & Sag Clearcoat & Primer only testing Non-suspected carcinogenic HAPs @ 1% or greater by weight. 
2 Clearcoat, Waterborne Basecoat, & Primer only testing. 6 Suspected Carcinogenic Based HAPs @ 0.1% or greater based upon weigh 
4 Cfearcoat Wet Sample Transmittanr'.e. 8X-Rite Color Readings wll! be required here for consistency & Color Harmon~ 
7 Wavescan test results have been compared to historical statistical data, per a Ford/PPG agreement 
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Submitted to: 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

Pop & Sag Clearcoat & Primer only testing HAPs @ 1% or greater by weight. 
2 Clearcoat. Waterborne Basecoat. & Primer only testing. 6 Suspected Carcinogenic Based HAPs @ 0.1% or greater based upon weigh· 
4 Clearcoat Wet Sample Transmittance. 8X-Rite Color Readings will be required here for consistency & Color Harmon1 
7 Wai.Escan test results have been compared to historical statistical data, per a Ford/PPG agreement 
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