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Crown Cork & Seal Company, Inc.
Olympia, WA

Line 3 Deco #32 Process Line - VOC Emissions
Note: The below calculations are identical to permitted numbers referenced in 20NOC1451 for Line 3 Decorator Unit #32.  No increase in permitted speed or emissions will take place with the proposed
equipment change. 
Detail:
Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Line 3 Deco #32 Rated Capacity - Normal (cans/m 2,000
Line 3 RTO Bypass Rate (cans/min) 2,000
Line 3 Deco #32 Production Efficiency 90%
Inside Spray Capture Efficiency 75% Stack info: Normal RTO Bypass
Inside Spray Destruction Efficiency 98.0% Inside Spray RTO, Fug IBO
Varnish/Ink Capture Efficiency 75% Varnish RTO, Fug PIN
Varnish/Ink Destruction Efficiency 98.0% Ink RTO, Fug PIN
UV Varnish Capture and Control 0% Rim Coat Fug Fug
IPA Capture Efficiency 50%
IPA Destruction Efficiency 98.0%
IPA Retention in Shop Towels (Waste) 0% Cleanup IPA Fug Fug

VOC Emissions

Various Inside Spray 0.20 18.5% 7.2 184,896 1.85 30.79 4,320 2.88
Various Varnish 0.070 35.4% 2.9 64,714 0.50 8.30 1,512 0.78
Various Ink 0.0089 83.9% 1.52 8,222 0.08 1.31 192 0.12
UV Varnish Rim Coat 0.0019 96.4% 0.01 1,710 -- 0.008 40 0.0002
IPA2 Cleanup IPA -- -- 6.6 9,630 0.32 15.79 230 0.75
1 The solids percentage and VOC content for each material is based on the worst case formulation out of the possible coatings/inks, based on information provided in manufacturer SDSs.

Application Rate 
(gal/1,000 cans) Vol % Solids1 lb VOC/gal 

solids1

2 IPA usage is calculated using a 1.125 gallon per hour rate for production of 2,000 cans per hour. IPA usage rate was provided by Crown Cork personnel. Annual usage of IPO does not include the 90% line efficiency factor. 
3 Annual usage of each material during normal operation is based on the Line 3 Deco #32 rated capacity of 2,000 cpm, 90% line efficiency, 8,560 hr/year of normal operation, and the respective application rate. Annual emissions during 
normal operation  assume that 100% of the VOC content will be emitted, and are based on the annual usage, and the respect capture efficiency and destruction efficiencies for each application (Inside spray 75% CE and 98% DRE, 
Varnish and Ink 75% CE and 98% DRE, IPA 50% CE and 98% DRE, and no control for Rim Coat).  
4 Annual usage of each material during RTO bypass is based on the reduced Line 3 Deco #32 capacity of 2,000 cpm, 90% line efficiency, 200 hr/year of RTO bypass operation, and the respective application rate. Annual emissions 
during normal operation  assume that 100% of the VOC content will be emitted, and are based on the annual usage, and no control. 

Material Use

Normal Operation3 RTO Bypass4

Annual Usage 
(gal/yr)

VOC 
Controlled 
Emissions

(tpy)

VOC Fugitive 
Emissions

(tpy)

Annual 
Usage 
(gal/yr)

VOC 
Emissions

(tpy)



Crown Cork & Seal Company, Inc.
Olympia, WA

n-Butanol 

Ethylene 
Glycol 

Monobutyl 
Ether (EGBE)

Dimethyl 
ethanolamine 

(DMEA)

n-Amyl 
Alcohol 

(n-AmOH)

Isopropyl 
Alcohol 

(IPA)

Propylene 
Glycol Methyl 
Ether (PGME)

Tricdecyl 
alcohol 
(TDA)

Diethylene 
Glycol Butyl 

Ether (DGBE)

CAS No. : 71-36-3 111-76-2 108-01-0 71-41-0 67-63-0 107-98-2 112-70-9 112-34-5
TAP? TAP TAP TAP
HAP? HAP

Various Inside spray 8.46 5.20% 6.80% 1.10% 4.40% 0.00% 0.20% 0.00% 0.50%
Various Varnish 8.90 2.20% 7.40% 2.60% 0.00% 0.00% 0.00% 0.30% 2.40%
Various2 Ink 9.78 0.00% 0.00% 5.00% 0.00% 0.00% 0.00% 0.00% 0.00%
IPA Cleanup 6.56 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
1 Material content based on the worst case formulation of the possible coating/ink, based on manufacturer SDSs.
2 More than 500 types of ink products are used, this calculation uses a reasonable worst-case density (9.78 lb/gal) and VOC content (5%)

n-Butanol EGBE DMEA n-AmOH IPA PGME TDA DGBE Formaldehyde2

CAS No. : 71-36-3 111-76-2 108-01-0 71-41-0 67-63-0 107-98-2 112-70-9 112-34-5 50-00-0
TAP? TAP TAP TAP TAP
HAP? HAP HAP

Various Inside spray 24.0 10.56 13.81 2.23 8.93 0.00 0.41 0.00 1.02 --
Various Varnish 8.4 1.64 5.53 1.94 0.00 0.00 0.00 0.22 1.79 --
Various Ink 1.1 0.00 0.00 0.52 0.00 0.00 0.00 0.00 0.00 --
IPA Cleanup 1.13 0.00 0.00 0.00 0.00 7.38 0.00 0.00 0.00 --

12.20 19.34 4.70 8.93 7.38 0.41 0.22 2.81 1.37
3.05 4.83 1.17 2.23 3.69 0.10 0.06 0.70 0.00
0.18 0.29 0.07 0.13 0.07 0.01 0.00 0.04 0.03

1 Hourly emissions are based on the Line 3 Deco #32 rated capacity of 2,000 cpm, the material application rate, speciated VOC content, and respective capture efficiency and destruction efficiency for the application.
2 Resin curing in the oven forms formaldehyde. It is captured 100% in the oven and routed to the RTO. The formation rate is from 2009 stack test at Crown's Olympia Washington plant.

Formaldehyde Emissions2

11.4 lbs formed/MM can
100% Capture Efficiency
1.37 Uncontrolled Emissions, lb/hr

Speciated VOC Emissions

Pollutant CAS lb/hr lb/day lb/yr lb/hr lb/day lb/yr lb/hr lb/day lb/yr tpy
n-Butanol 71-36-3 3.2 77.6 24913 12.2 292.9 2196.5 12.2 292.9 27109 13.6

EGBE 111-76-2 5.1 123.0 39482 19.3 464.1 3481.0 19.3 464.1 42963 21.5
DMEA 108-01-0 1.2 29.9 9594 4.7 112.8 845.9 4.7 112.8 10440 5.2

n-AmOH 71-41-0 2.4 56.8 18239 8.9 214.4 1608.1 8.9 214.4 19847 9.9
IPA 67-63-0 3.8 90.4 32232 7.4 177.2 1476.6 7.4 177.2 33709 16.9

PGME 107-98-2 0.1 2.6 829 0.4 9.7 73.1 0.4 9.7 902 0.5
TDA 112-70-9 0.1 1.4 458 0.2 5.4 40.4 0.2 5.4 498 0.2

DGBE 112-34-5 0.7 17.9 5736 2.8 67.4 505.7 2.8 67.4 6241 3.1
Formaldehyde 50-00-0 0.03 0.7 211 1.4 32.8 246.2 1.4 32.8 457 0.2

Use Density (lb/gal)

Speciated VOC (% By Weight)1

Material

2 Hourly emissions during RTO bypass operation are based on the reduce Line 3 throughput of 2,000 cpm. Daily emissions based on the maximum hourly rate operated for 24 hours continuously. Annual emissions based on the maximum hourly rate, the 90% line efficiency, and 
continuous operation for 200 hours per year.

Material Use Application 
(gal/hr)

Speciated VOC Emissions (lb/hr)1

Total Uncontrolled Emission Factor
Total Fugitive Emissions

Total Controlled Speciated VOC Emissions

Normal Operation1 RTO Bypass2 Maximum Emissions 

1 Hourly emissions during normal operation are based on Line 3 Deco #32 rated throughput of 2,000 cpm. Daily emissions based on the maximum hourly rate operated for 24 hours continuously. Annual emissions based on the maximum hourly rate, the 90% line efficiency, and 
continuous operation for 8,560 hours per year.


