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JLB llulustries. LLC 

1.0 Executive Summary 

JLB Industries, LLC completed a compliance environmental testing program during the 
week of October 28, 2013 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 tor 
Determining the Dailv 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 Ford Mustang and Fusion vehicles, 
which currently accounts for the majority of production volumes. Persomtel 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. 

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. Detetmination of percent solids by weight and density was performed by Advanced 
Technologies of Michigan laboratories located in Livonia, Michigan. 
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Table 1 -Testing Results Summary 

Gray Prime 3-Wet#2 81.8% 

Average 81.8% 10.4% 

3-Wet#l 82.0% N/A 

Black Basecoat 3-Wet#2 83.1% 10.0% 

Average 82.5% 10.0% 

3-Wet #1 39.4% 42.1% 

Clearcoat 3-Wet#2 38.5% 42.8% 

Average 38.9% 42.4% 

Fusion 3-Wet System 3-Wet#2 73.7% 
(Prime, BC and CC) 

Mustang 3-Wet 
System (Prime, BC 3-Wet#2 77.1% 

and 
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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 Ford Mustang and Fusion models during the week of October 28, 
2013. 

3.0 Sampling and Analytical Procedures 

Transfer Efficiency Test 
Transfer Efficiency testing was conducted in the 3-Wet Spraybooth #2, where Gray Prime, 
Black Metallic Basecoat and Clearcoat coatings were applied. 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 Mustangs and three Fusions 
were processed as normal production vehicles, while two vehicles were dedicated as no­
paint, control vehicles 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 
persom1el 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 2013 3 



JLB Industries, LLC 

ASTM D1475 and weight solids content by ASTM D2369 (referenced in EPA Method 24). 
The laborat01y 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 #2. A gap was placed before and after the test vehicles to 
prevent overspray. The test sequence for the Transfer Efficiency test was: 

Fusion 3-Wet- Gray Prime, Tuxedo Black Basecoat and Clearcoat 
1. Test Unit ID 1941 
2. Test Unit ID 1989 
3. Test Unit ID 2035 

Mustang 3-Wet - Gray Prime, Ebony Basecoat and Clearcoat 
1. Test Unit ID 2778 
2. Test Unit ID 2859 
3. Test Unit ID 2955 

No-Paint Control Vehicles 
1. Test Unit ID 3372 (No-paint) 
2. Test Unit ID 3513 (No-paint) 

Capture Efficiency Tests 
A panel weigh station (PWS) was assembled between the 3-Wet Spraybooths, near the exit 
of the controlled basecoat spray zones. Weighing locations were chosen based on the 
controlled zone locations as outlined below in Diagram I- Panel Testing Diagram. A 
precision balance with measurement capability to 0.001 gram was placed on an isolation 
platfom1 inside an enclosure to minimize vibration and air movement. Four test runs were 
perf01med: 

1. 3-Wet #1 Prime Booth Capture Efficiency 
2. 3-Wet #2 Prime Booth Capture Efficiency 
3. 3-Wet #1 Basecoat Booth Capture Efficiency 
4. 3-Wet #2 Basecoat Booth Capture Efficiency 

The panel weigh station (PWS) was moved to the oven entrance to perform additional 
testing. Four test tuns were perfonned: 

1. 3-Wet #1 Clearcoat Booth and Oven Capture Efficiency 
2. 3-Wet #2 Clearcoat Booth and Oven Capture Efficiency 
3. 3-Wet #1 Prime Oven Capture Efficiency 
4. 3-Wet #2 Basecoat Oven 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 Ford Fusion model vehicles and processed with normal production spray programming. 
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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 nom1al vehicle 
production: 

l. Front Door (vertical) 
2. Roof (horizontal) 
3. Rear Door (vertical) 
4. Deck Lid (horizontal) 

Before the panels were coated, they were marked (1, 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 
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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 insttUction manual. Scales were 
powered up and exercised by placing 300 pounds of Class F calibration weights on each 

FordFRAP October 2013 5 



JLB Industries, LLC 

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. 

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 
detetmine 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, 10 and 1 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 

There were no significant disruptions to the testing program. Control vehicles demonstrated 
a weight loss due to sealer bake out in the curing oven. This weight loss was used to adjust 
the test vehicle weight gains. Several basecoat applicators displayed a usage value 
including the load volume due to color change. This load value was removed from the paint 
usage calculations to reflect the actual material volume sprayed. 

6.0 Summary of Results 
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Table 2 - Fusion Transfer Efficiency Calculation Summary 
Ford FRAP, October 2013 

3-Wet Booth 2 

2035 3.50 0.193 0.567 0.439 

1.318 

I Average I -U.Ll I 
Batch SWL: -0.63 *Corrected for three vehicles in test batch. 
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Table 3- Mustang Transfer Efficiency Calculation Summary 
Ford FRAP, October 2013 
3-Wet Booth 2 

2955 3.61 0.193 0.567 0.439 

1.772 I 1.318 

I A.. verdge I -v .L.l I 
Batch SWL: -0.63 *Corrected for three vehicles in test batch. 
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Table 4 --Prime Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth I 

Ford FRAP 
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Table 5 --Prime Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth 2 

Ford FRAP 

JLB Industries. LLC 
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Table 6 -- Basecoat Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth I 

Ford FRAP 

JLB Industries, LLC 
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Table 7 -- Basecoat Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth2 

Ford FRAP 

JLB Industries, LLC 
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Table 8 - Clearcoat Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth 1 

Clearcoat 
Exterior 

Ford FRAP 

JLB 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 ( 42.9%) * The ratio of coating sprayed in the 
controlled section (.917) = CC Booth CE (39.4%) 

Clearcoat Booth CE: 39.4% 
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Table 9 -- Clearcoat Booth VOC Capture Efficiency 
FordFRAP 
October 2013 
Booth2 

Interior 

Clearcoat 
Exterior 

Ford FRAP 

JLB 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 (42.0%) *The ratio of coating sprayed in the 
controlled section (.917) = CC Booth CE (38.5%) 

Clearcoat Booth CE: 38.5% 
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Table 10- Prime Oven VOC Capture Efficiency 
FordFRAP 
October 2013 

JLB Industries, LLC 
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Table 11 -- Basecoat Oven VOC Captnre Efficiency 
FordFRAP 
October 2013 

JLB Industries, LLC 

October 2013 
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Table 12 - Clearcoat Oven VOC Capture Efficiency 
FordFRAP 
October 2013 

JLB Industries. LLC 
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Table 13 -- Clearcoat Oven VOC Capture Efficiency 
FordFRAP 
October 2013 

JLB Industries, LLC 
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7.0 Data Sheets 
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Table 14- Applicator Parameter Summary 
Ford FRAP Transfer Efficiency Test, October 2013 

3-WetBooth 

Prime Exterior Fanuc Versa Bel! II 

Basecoat 
Fanuc 

Versa Bell 
Interior II+ 

Basecoat 
Fanuc Versa Bel! II I 

Exterior 

C1earcoat I Sames I Sames 501 I Interior 

C1earcoat 

I Fanuc I Versa Bel! II I 
Exterior 

Line Speed: 17.1 ft/min 

Process Diagram 

JLB Industries, LLC 

1.2mm Serrated Bell 80kV 50,000 I 10" 

0.9mm Serrated Bell 40kV 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 

o olTI o loo o o I o ~o o o o 
D D D DDDDD D DODD 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

Total Paint Sprayed (gal): 0.580 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

Fusion Tuxedo Black Basecoat 

h1terior R2 
Basecoat R3 345 345 343 

R4 304 304 302 
Rl 228 228 227 
R2 228 228 226 
R3 179 179 179 

Exterior R4 
Basecoat R5 98 98 98 

R6 98 98 98 
R7 
R8 52 52 52 

Total Paint Sprayed (gal): 1.772 

*Load values removed from paint totals. 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

Fusion Clearcoat 

Interior 74 74 75 
R1 186 186 186 
R2 187 187 187 
R3 207 207 207 

C1earcoat R4 208 208 208 
Exterior R5 189 189 189 

R6 189 189 189 
R7 172 172 172 
R8 187 187 187 

Total Paint Sprayed (gal): 1.318 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

Total Paint Sprayed (gal): 0.576 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

h1terior 
Basecoat R3 283 283 283 

R4 284 284 284 
Rl 235 235 232 
R2 235 235 254 
R3 162 162 162 

Exterior R4 
Basecoat R5 148 148 148 

R6 150 150 150 
R7 
R8 95 95 95 

Total Paint Sprayed (gal): 1.620 

*Load values removed from paint totals. 
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Paint Metering Data Record 
Ford FRAP Transfer Efficiency Test, October 2013 

Interior 57 46 46 
Rl 176 175 176 
R2 175 175 175 
R3 189 189 189 

Clearcoat R4 188 188 188 
Exterior R5 173 173 173 

R6 173 173 173 
R7 185 185 185 
R8 173 173 173 

Total Paint Sprayed (gal): 1.215 
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Vehicle Weigh Station Data Record 
Fusion 3-Wet: Prime, Basecoat and Clearcoat 

Ford FRAP Transfer Efficiency Test, October 2013 
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Vehicle Weigh Station Data Record 
Mustang 3-Wet: Prime, Basecoat and Clearcoat 
Ford FRAP Transfer Efficiency Test, October 2013 
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Vehicle Weigh Station Data Record 
No-Paint Control Vehicles 

Ford FRAP Transfer Efficiency Test, October 2013 

1019.02 
1018.98 

1018.22 
1018.18 
1018.20 

October 2013 

1018.80 
1018.78 
1018.84 
1018.80 
1018.80 

1018.02 
1018.02 
1018.00 
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Requestor: 

FordFRAP 
Sample Name Date 

Gray Prime 10/29/13 

Tuxedo Black BC 10/29113 

Clem·coat 10/29113 

Gray Prime 10/30113 

Ebony Black BC 10/30113 

Clearcoat 10/30/13 

Gray Prime 10/31113 

Tuxedo Black BC CE 10/31113 

Clearcoat CC CE 10/31113 

AQYANCEQ TECHNOLOGIES of MICHIGAN 
Jeffries Tech Center 
37651 Schoolcraft Road 
Livonia, Ml 48150 
Phone: (734) 953-5034 Fax: {734) 953-5415 
Email: atominc@sbcglobal.net 

JLB Industries, Date: 
LLC 
JLB 

I %NV I %V Density Density voc 
g/mL #/gal giL 

57.26 42.74 1.18 9.92 508.1 

40.62 59.38 0.939 7.84 557.5 

58.39 41.61 1.028 8.58 427.6 

57.69 42.31 1.190 9.93 503.6 

43.74 56.26 0.954 7.96 536.7 

58.29 41.71 1.029 8.58 429.0 

57.02 42.98 1.190 9.93 511.3 

41.47 58.53 0.936 7.81 547.6 

58.57 41.43 1.028 8.58 426.0 

11/06/2013 

#/gal 

4.24 

4.65 

3.57 

4.20 

4.48 

3.58 

4.27 

4.57 

3.56 
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Submitted to: 

Horizontal 

Pop & Sag Clearcoat 

Certificate of Analysis 

DELTAE45• 

PPG INDUSTRIES 
3800 West 143rd Street 
Clevelai1d, OH 44111 

SDS DVM 0030-PA 65 - 69 

PARTICLES 
FIBERS 

0 
0 

z Clearcoat, Waterborne Basecoat; -&Primer only testing, 

5 
3 

76.1 

4 
1 

4 Clearcoat Wet Samp_te Transmitt.ance. 8X.:.Rite Co !or Readingswm be required here for consistency & Color Harmony learns. 
7 Wave scan test results have been compared to historical statistical data, per a For(f/PPG agreement 

4973JFLTROCBODY.XLS91212013 
32 
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Submitted to: 

II 
q 

11QMS7 (Wavescan) Horizontal 

Certificate of Analysis 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

SDS DVM 0030-PA 55 - 70 

PARTICLES 0-5 

66.2 

2 

2 Cl9~i'Cqat, sase~at, & Primer only tesJing. 6 Susp-ecti;!Q Carcinogenic BaSei;t 0.1% 9r gr~at,er b~seid ~pori \Veigh.t. 
4 C:learcoat Wet-Sample Transmittance. 

520090HCPUD.XLS10/26/2013 

aX-Rite Color Readings wili be required here_ for consistency & Color Hannony Teams. 
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Submitted to: 

Certificate of Analysis 

PARTICLES 

upon 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

0 

0,1% org~eater based upon weighl 

61504FORlAP.XlS10/1712013 
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Submitted to: 

Horizontal 

Vertical 

Count 

Certificate of Analysis 

SAEJ1545• 
SAE J1545• 
SAEJ1545• 

PPG INDUSTRIES 
3800 West 143rd Street 
Cleveland, OH 44111 

0 -

0 -
0 -

SDS DVM 003Q,PA 60 -
47 -

PARTICLES 0 

3 
3 
3 

64 

51 

0.72 
0.35 
0.64 

63.6 

5 0 

2 ClearcOOt, WaterOOrfm Bas'ecoat, -& Primer only testing. upon \'Ieight. 
4 Clearcoat We~ S<:Jmple lransmitt~nce. SX-Rite Color Headjngs will be requited here for consistency & COlor Harmony Teams. 
7 WaveScan test results haVe been compared to historical s4:1tistical data, per a FordiPP(.;-3g~m_ent 
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