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Information needed to complete NOC Application – 20NOC1451 

 

Questions from ORCA 

1. Technical descriptions – a summary page of all can making equipment along with technical 

specification form our vendors is attached to this submittal. 

2. Respray –Line 3 will be equipped with a respray function to touch up potential defect cans. 

The Respray/Supersorter acts similarly to a depalletizer directly into the LSM section. 

This allows cans which have a minor defect on interior spray to be given a second spray and eliminate 

potential metal exposure issues. 

When the super sorter is in use it operates in place of the full line using some Line 3 LSM equipment to 

accomplish this task. 

The super sorter will operate in place of full line speeds at lower cans per minute and equal to lower 

lacquer application rates depending on the extent of the potential defect.  The super sorter when in 

use will reduce line capacity and overall emission rates from the full Line 3 maximum production 

schedule listed.  Ideally the super sorter will be used infrequently on an extremely limited basis. 

All emitting equipment is previously included in the line 3 line layout, respray when needed will occur on Line 3 

equipment in place of full production speeds. 

3. All line #3 production equipment will be dedicated to the production of cans on line #3.  In reviewing 

this it was determined the that actual maximum production capacity is 3000 cans/min for line 3.  This is 

limited by the can washer and the Internal bake oven.  Emission calculations will be revised and 

including in the amended permit application. 

4. The only changes proposed for lines 1 & 2 are the replacement of the 2 internal bake ovens and the pin 

oven on line 2.   The bodymakers will remain the bottleneck for these lines and there is no increase in 

production. 

5. Phenol is no longer in use at the facility, it was present in on inside spray coating that is now obsolete.  

The revised calculations that will be included in the amended permit application will now include 

emissions of Ethylene Glycol Monohexyl Ether. 

6. Emission test report for our beverage can facility in Batesville, Mississippi is included beginning on page 

__.  Capture efficiency during this testing average 77%. 

7. The existing waste water treatment facility will be completely removed during this project.   A full 

description of the new treatment system will be included in the amended permit application, there ae 

no emissions to air associated with this process. 
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September 25, 2020 

Delivery by FedEx 

Jennifer DeMay 
Olympic Region Clean Air Agency 
2940 Limited Lane 
Olympia, Washington  98502 

Re: Notice of Construction Application (20NOC1451) – Response to Data Request and 
Addendum 
Crown Cork & Seal Company, Inc. 
Olympia, Washington 

Ms. DeMay: 

Enclosed are responses to two of ORCAA’s information requests on the Crown Cork and Seal 
Company, Inc. (Crown) Notice of Construction (NOC) application to modify the existing two 
production lines (Lines 1 and 2) and construct a third production line (Line 3) at the metal beverage 
can manufacturing facility located in Olympia, Washington. Crown has also confirmed that the Line 3 
capacity will be 3,000 cans per minute (cpm), an increase from the 2,800 cpm capacity listed in the 
original NOC application. Detailed information on the two information request items and the updated 
Line 3 throughput rate are described below. 

Information Request Item 5 – Phenol and ethylene glycol monohexyl ether (EGHE) from inside 
spray lacquers. 

The proposed inside spray coatings that would be applied on Line 3 do not include either Lacquer 
2012825 or Lacquer 2012823, which are the only two inside spray coatings approved for Line 1 and 
Line 2 that include phenol. The NOC application inadvertently stated the glycol ether compound in 
the inside spray as diethylene glycol butyl ether (DGBE) instead of ethylene glycol monohexyl ether 
(EGHE). Ramboll has updated the emission calculations to correctly reference glycol ether emissions 
from the Line 3 inside spray operation as EGHE, which is not considered a toxic air pollutant (TAP) in 
WAC 173-460, but is included as part of the updated hazardous air pollutant (HAP) emission 
summary. 

The emission calculations from overvarnish were also revised to remove DGBE emissions because 
none of the overvarnish coatings include DGBE or any other glycol ether compounds. Ramboll has 
enclosed an updated emission inventory summary as part of the updated NOC application discussed 
further below, and Ramboll will provide ORCAA with an electronic spreadsheet of calculations. 

Information Request Item 7 – Wastewater treatment plant changes 

Enclosed is a summary and Piping and Instrumentation Diagram (P&ID) of the planned changes to 
the wastewater pretreatment system. In general, the treatment system will remain a 
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chemical/physical process, with no aeration processes, liquid reagents, and will not see pollutant or 
reagent concentrations high enough to exert more than negligible partial pressures.  Accordingly, the 
wastewater treatment process continues to have trivial emissions. 

Updated Line 3 Capacity 

Crown has confirmed the Line 3 capacity as 3,000 cpm. Ramboll has updated sections of the 
enclosed NOC application, including: 

• References to Line 3 throughput capacity were revised from 2,800 cpm to 3,000 cpm; 

• Emissions from Line 3 emission units were updated to reflect the slightly higher throughput 
capacity and glycol ether emissions from inside spray and overvarnish coatings were 
corrected (in response to Information Request Item 5); and 

• The air quality impact analysis for sulfuric acid emissions from the Line 3 washer was 
updated to reflect the higher Line 3 throughput capacity and an increase to the Line 3 washer 
stack. 

No additional TAPs require further review as a result of updating the Line 3 throughput capacity and 
emission calculations, and model-predicted sulfuric acid concentrations are less than TAP screening 
thresholds. An updated NOC application addendum in PDF will be provided to ORCAA by email. 

Crown will provide responses to the remaining five information requests under separate submittal to 
ORCAA. 

Please do not hesitate to contact me at 314.590.2958, if you have any questions about the 
responses to your information requests. 

Sincerely, 
 
 

 
 
Greg Verret, PE 
Principal 
 
cc: Mike Antry, Crown Cork and Seal Company  

Mike Herron, Crown Cork and Seal Company 
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Description of Current and Proposed Treatment System 

 

Proposed Treatment System: 

Overview: 

Crown Cork and Seal will install a new wastewater pretreatment plant, including but not limited to: a 
larger EQ tank, auxiliary tanks, chemical makeup system, chemical dosing, and a filter press. The 
wastewater pretreatment system currently at the location will be decommissioned and scrapped when 
the new pretreatment plant starts up. 

The new wastewater pretreatment plant will have two treatment trains with each wastewater 
treatment train will have duty/standby EQ pumps capable of pumping 60 GPM to the oil coalescing 
separator. From the oil coalescing separator, the system is gravity fed as follows:  first reaction tank with 
3 chambers, clarifier, second reaction tank with 3 chambers, clarifier, neutralization tank, clarifier, and 
combined sample tank for both treatment trains.  

 

Wastewater Treatment Process: 

Wastewater from the equalization tank is pumped to the oil coalescing separators for the separation of 
water and free oil. Between the EQ pumps and oil coalescing separators, there is an addition of sulfuric 
acid dosing and static mixing to bring the pH down to a 2.0- 2.5 range to help separate emulsified oils. It 
then flows via gravity to the first treatment tank. In the first compartment of the main treatment tank 
(called coagulation), cationic polymer and PAC are added. Mixing takes place to reduce the pH, facilitate 
the removal of emulsified oils by the acid and polymer, and begin coagulation of particles to be removed 
from the wastewater. 

The wastewater then flows into the second compartment of the main treatment tank (called the 
neutralization stage). Magnesium chloride and NaOH are added for oil removal and to raise up the pH to 
prepare for flocculation.  

The third compartment of the main treatment tank (called flocculation) introduces anionic polymer. In 
the flocculation tank an anionic polymer is metered in and the wastewater undergoes a slow mixing 
process to develop the size of the floc. There are pH control monitors in each of the first two treatment 
stages to allow the operator to determine if the pH in each stage is within acceptable parameters. 

Solids are separated out of the wastewater stream using a low profile clarifier. The clarifier removes 
suspended solids from the waste stream using baffles and inclined plates. The water then flows through 
a weir from the clarifier going to a 3-stage secondary treatment for additional treatment. 

Stage 1 of the secondary treatment introduces magnesium chloride to bind with any free oil still in the 
stream. Stage 2 meters in an acid to adjust the pH to an acceptable range for flocculation. In stage 3, 
anionic polymer (floc) is added to promote bonding and create a bigger floc for better settling.   

After the secondary treatment, the solids are separated out of the wastewater stream using a low 
profile clarifier.    
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Description of Current and Proposed Treatment System 

The wastewater then flows into a pH correction tank with 2 stages. The first stage is called the 
neutralization stage. This is where the pH is adjusted to approximately 8 to 9 or an acceptable discharge 
limit by a caustic soda (sodium hydroxide) solution. A pH controller is used to control the metering of 
the caustic soda solution. The second stage is the acidification stage, which adds sulfuric acid to make 
sure the pH is at an acceptable discharge level. The wastewater is then passed through a low profile 
clarifier for removal of solids. 

The effluent water from the clarifier then enters the final tank (the sample tank) which combines with 
the train B wastewater treatment system. The sample tank is where the sampling and final monitoring 
will take place before the effluent is pumped to the outfall. Discharge flow is monitored after the 
discharge pumps. 

Sludge Dewatering: 

Wet sludge is collected from all of the low profile clarifiers and transferred to a sludge holding tank. The 
wet sludge is transferred to the hydraulically-closed filter press via the air-operated filter press feed 
pump. This pump is furnished with a filter feed, which serves as a surge suppressor on the discharge line 
to permit a steady and uniformly-pressurized flow to the filter plates. The filter feed pumps are 
controlled directly from the filter press HMI or main HMI in the area. 
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Ramboll US Corporation 19020 33rd Avenue West, Suite 310 , Lynnwood, WA  98036  ramboll.com 
V +1 425.412.1800  F +1 425.412.1840 

April 22, 2021 

 

Jennifer DeMay 
Olympic Region Clean Air Agency 
2940 Limited Lane 
Olympia, Washington  98502 

Re: NOC Application #21NOC1451 Addendum  
Crown Cork & Seal Company, Inc. 
Olympia, Washington 

Ms. DeMay: 

This letter is in response to the February 18, 2021 ORCAA letter requesting additional information to 
process NOC application 21NOC1451 to modify existing equipment and construct a new production 
line (Line 3) at the Crown Cork & Seal Company (Crown) metal beverage can manufacturing facility 
located in Olympia, Washington. Responses to each of your questions are provided below. ORCAA 
Form 5b, updated emission inventory, and an expanded modeling analysis report are enclosed. 

1. Provide Best Available Control Technology (BACT) analysis for Lines 1 and 2 replacement 
curing ovens. 

Crown provided a separate BACT analysis for the Lines 1 and 2 replacement curing ovens in 
21NOC1483. ORCAA has reviewed that BACT analysis and prepared a final determination 
for 21NOC1483 with the following BACT determination for the replacement ovens: 

BACT and T-BACT Summary as proposed in NOC# 21NOC1483 
Emission 

Unit 
BACT 

Applicable? 
BACT & T-BACT 

Description 

Line 2 PIN 
Oven 

VOC, TAP 
(including cure 
TAP) 

-Use of waterborne low-VOC coatings (inks and overvarnish) that 
are 40 CFR Part 60 Subpart WW-compliant. 
-Permanent total enclosure (100% capture efficiency) 
-Exhaust controlled by regenerative thermal oxidizer with 
minimum 98% control efficiency for VOC 

PM, NOx, CO, 
SO2, VOC, 
HAPs/TAPs 

-Use of low sulfur fuel (natural gas) 
-80 ppm NOx at 3% oxygen 
-Proper operation and maintenance, tune-ups every 61 months 

Inside 
Bake 
Ovens 
(Lines 1 
and 2)  

VOC, TAP 
(including cure 
TAP) 

-Use of waterborne low-VOC coatings (inside spray lacquer) that 
are 40 CFR Part 60 Subpart WW-compliant. 
-Permanent total enclosure (100% capture efficiency) 
-Exhaust controlled by regenerative thermal oxidizer with 
minimum 98% control efficiency for VOC 

PM, NOx, CO, 
SO2, VOC, 
HAPs/TAPs 

-Use of low sulfur fuel (natural gas) 
-80 ppm NOx at 3% oxygen 
- Proper operation and maintenance, tune-ups every 61 months 
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Emission 
Unit 

BACT 
Applicable? 

BACT & T-BACT 
Description 

RTO 
PM, NOx, CO, 
SO2, VOC, 
HAPs/TAPs 

-Use of low sulfur fuel (natural gas) 
-60 ppm NOx at 3% oxygen 
-Low NOx burner, use of supplemental fuel injection (SFI) mode 
during normal operation. SFI injects natural gas directly into the 
VOC laden airstream to provide ultralow NOx emissions with 
flameless operation. 
- Proper operation and maintenance, tune-ups every 61 months 

 

2. Provide additional information on Line 3 capture systems and expected overall capture 
efficiency. 

The overall capture efficiency for Line 3 is designed to be at least 84 percent with the 
following VOC capture systems. 

- Line 3 Decorators: Ink and over vanish are roll-applied to cans with a very high transfer 
efficiency. A minor amount of ink mist, and some VOC evaporative losses, generated by 
the Line 3 decorators is collected by a close capture system that vents to the new 
baghouse and RTO. 

- Line 3 Pin Ovens: The VOCs driven off in the Line 3 pin ovens will be fully captured and 
directed to the RTO during normal operation. 

- Line 3 Inside Spray LSMs and Conveyor: Crown will install housings around the LSMs 
and install a hood with sides around the LSM conveyor to minimize fugitive emissions 
during transfer to the IBOs. Both LSM housings and conveyor hood will have ducting that 
vents a significant portion of the inside spray VOC that evaporates before the cans enter 
the IBO to the new baghouse and RTO. Pictures of similar LSM capture equipment from 
other Crown facilities are provided below. 

  
Example LSM Housing Example LSM Conveyor 
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- Line 3 IBOs: The VOCs driven off in the Line 3 IBOs will be fully captured and directed to 
RTO during normal operation. 

The proposed capture system for Line 3 will achieve 84 percent capture of VOC emissions 
from the decorators and LSMs, and the RTO has a VOC destruction efficiency of 98 percent. 
The proposed Line 3 capture and control efficiencies meets and/or exceed the BACT and 
LAER determinations presented in Table 5-1 of the NOC application. 

3. Provide additional information on capture systems for the Lines 1 and 2 replacement curing 
ovens. 

As described in 21NOC1483, the replacement Line 2 Pin Oven and Lines 1 and 2 IBOs will 
be fully controlled by the RTO, and the Lines 1 and 2 LSM housings will also vent to the new 
baghouse and RTO. 

4. Confirm if there are missing pages (64-66) in Addendum #3. 

There are no missing pages in Addendum #3, and for completeness an updated project 
emission inventory is enclosed with this NOC addendum. 

5. Confirm there will be no new storage tanks or modifications to existing storage tanks as part 
of this project. 

Crown has confirmed there are no new storage tanks or modifications to existing storage 
tanks as part of the Project. 

6. Confirms the Line 3 isopropanol usage and provide documentation on how the isopropanol 
rate was determined. 

Addendum #3 (January 2021, Response to Question 8) described the methodology used to 
determine IPA usage associated with cleaning the proposed Line 3 decorators based on 
estimates of IPA usage for Lines 1 and 2. IPA is used only during changeover of the 
decorators, and Crown estimated maximum IPA usage for Line 3 decorator cleaning at 
2.6 gallons per hour. Ramboll updated the 1-hour IPA modeling analysis in Addendum #3 and 
confirmed model-predicted IPA concentrations from cleaning the Line 3 decorators are less 
than the applicable acceptable source impact level (ASIL). 

7. Include TAP emissions from natural gas combustion. 

The table below presents TAP emission increases associated with the Project (Lines 2 and 3 
Pin Ovens, Lines 1 – 3 IBOs, and RTO burner) and compares potential TAP emissions 
attributable to the Project with the Small Quantity Emission Rates (SQERs). Five TAPs 
exceed their respective SQERs (NO2, arsenic, cadmium, chromium vi, and 7,12-
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Dimethylbenz[a]anthracene). These five TAPs are addressed in the enclosed modeling 
analysis, and model-predicted TAP concentrations are less than the applicable ASILs. 

 Project Potential TAP Emissions – Natural Gas Combustion 

Pollutant 
Avg. 

Period 
1 

NG Combustion 
Increase 2  

(lb/avg. period) 

Total 
Increase 

(lb/avg. 
period) 

SQER 1 

(lb/avg. 
period) 

Model 
(Y/N)? 

NO2 1-hr 2.97 2.97 0.87 Y 
CO 1-hr 2.2 2.2 43 N 
SO2 1-hr 0.02 0.02 1.2 N 
Formaldehyde year 16.3 16.3 27.00 N 
Arsenic year 0.04 0.04 0.05 Y 
Benzene year 0.46 0.46 21.00 N 
Beryllium year 2.6E-03 2.6E-03 0.07 N 
Cadmium year 0.24 0.24 0.04 Y 
Chromium VI year 1.2E-02 1.2E-02 0.00065 Y 
Cobalt 24-hr 5.0E-05 5.0E-05 0.01 N 
Dichlorobenzene year 0.26 0.26 15.00 N 
Hexane 24-hr 1.07 1.07 52.00 N 
Lead year 0.109 0.109 14.00 N 
Manganese 24-hr 2.3E-04 2.3E-04 0.02 N 
Mercury  24-hr 1.5E-04 1.5E-04 0.00 N 
Naphthalene year 0.133 0.133 4.80 N 
Nickel year 0.46 0.46 0.62 N 
Selenium 24-hr 1.4E-05 1.4E-05 1.50 N 
Toluene 24-hr 2.0E-03 2.0E-03 370.00 N 
Benz(a)anthracene year 3.9E-04 3.9E-04 0.89 N 
Benzo(a)pyrene year 2.6E-04 2.6E-04 0.16 N 
Benzo(b)fluoranthene year 3.9E-04 3.9E-04 0.89 N 
Benzo(k)fluoranthene year 3.9E-04 3.9E-04 0.89 N 
Chrysene year 3.9E-04 3.9E-04 8.90 N 
Dibenzo(a,h)anthrancene year 2.6E-04 2.6E-04 0.08 N 
Indeno(1,2,3-cd)pyrene year 3.9E-04 3.9E-04 0.89 N 
3-Methylcholanthrene year 3.9E-04 3.9E-04 0.02 N 
7,12-
Dimethylbenz[a]anthracene year 3.5E-03 3.5E-03 0.0014 Y 
1 TAP-specific averaging periods and small quantity emission rates (SQERs) from WAC 173-460-150. 
2 TAP emission increase for new natural gas burners (Line 1 according to TAP averaging period. 
3 TAP emission decrease from new RTO controlling emissions from Lines 1 & 2. 

 

8. Confirm the RTO maximum heat input rate. 

As described in 21NOC1483, the RTO burner maximum heat input rate is 15 MMBtu/hr. 
However, during normal VOC loading of the RTO, the supplemental heat input will be less 
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than 5 MMBtu/hr, and will be accomplished with a natural gas injection system (versus 
combustion in the burner) and this operating configuration will greatly reduce NOx emissions. 

9. Confirm the TAP dimethylethanolamine (DMEA, CAS 108-01-0) is in the ink coating, and if 
there are any other TAPs or HAPs not identified in the generic ink coating. 

The previous version of the Crown emission inventory spreadsheet inadvertently listed 
dibutylaminoethanol (DBEA, CAS 102-81-8) as DMEA. DBEA is not considered a TAP. The 
referencing error is corrected in the enclosed emission inventory, and a new electronic 
version of the spreadsheet will be provided to ORCAA. 

10. Confirm if any of the proprietary ingredients listed in the UV Bottom coating contain TAPs. 

There are no known TAPs in the UV Bottom coating and ORCAA Form 5B is enclosed.  

11. Total VOC emission calculations should include the formaldehyde emissions created during 
the curing process. 

The updated Project emission inventory includes formaldehyde from the curing process in the 
total VOC emissions summary. 

12. Please address formaldehyde emissions from the Line 3 curing ovens. 

Formaldehyde is created during the curing process and will be fully captured from the curing 
ovens and directed to RTO during normal operation. Formaldehyde emission factors from 
previous Line 1 and Line 2 curing oven testing at Olympia are presented int the table below 
along with proposed formaldehyde emission factors for Line 3 (normal operation and bypass 
operation).  

 Formaldehyde Emissions from Curing 

Olympia Line 
Formaldehyde 
(lb/mm cans) 

Line 1 11.41 
Line 2 7.92 

Proposed Line 3 – 
Normal Operation 14.82 
Proposed Line 3 – 
Bypass Operation 8.9 

 

Crown's proposes to conservatively increase the highest formaldehyde emission factor from 
previous testing (11.41 lb/mm cans) by 30 percent to account for Line 3 handing larger cans 
(16oz can size compared to 12oz can) for the enclosed emission inventory. However, Crown 
expects a much lower formaldehyde emission factor from the more efficient curing ovens and 
experience at other Crown facilities.  
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Crown proposes to evaluate formaldehyde emissions from Line 3 curing operations after 
20NOC1451 issuance, and Crown proposes the ability to bypass Line 3 from the RTO if the 
Line 3 formaldehyde emissions from curing are less than 8.9 lb/mm cans. The enclosed 
modeling analysis evaluates facility-wide 1-hour formaldehyde emissions from two additional 
scenarios (normal RTO operation and Line 3 bypass.) 

13. Please address the RTO destruction efficiency for formaldehyde emissions from the Line 3 
curing ovens. 

The RTO will achieve 98 percent control of VOC emissions. The formaldehyde concentrations 
in the RTO inlet gas stream are very low, which results in a lower destruction efficiency 
compared to overall VOC. Crown believes the RTO control efficiency of formaldehyde 
emissions will be at least 90 percent. The emission inventory and modeling analysis have 
been updated to include the 90 percent formaldehyde control efficiency. 

14. Request to model NO2 NAAQS from the project. 

The enclosed modeling analysis report evaluated NOX emissions for normal operations (all 
three lines operating) and the Line 3 RTO bypass scenario. One update from the original 
NOC application, is that only one of the three lines will operate during the RTO bypass 
scenario (similar to 21NOC1483). Model-predicted 1-hour and annual NO2 concentrations, 
with representative background concentrations, are less than the applicable NO2 NAAQS. 

15. All model receptors should be set to a flagpole height of 1.5 meters. 

The enclosed modeling analysis report addresses this comment. 

16. Request to model facility-wide formaldehyde emissions. 

The enclosed modeling analysis report evaluated formaldehyde emissions for two different 
scenarios (normal operations when the RTO controls all three lines, and Line 3 bypassing the 
RTO). Model-predicted 1-hour formaldehyde concentrations for both operating scenarios are 
less than the ORCAA 1-hour formaldehyde standard. 

17. Update model receptor grid spacing. 

The enclosed modeling analysis report addresses this comment. 

18. Update TAP model analysis for RTO bypass to include emission increases from new 
emission units and emission decreases from can line shutdown during bypass scenario. 

This comment is relevant to RTO bypass modeling conducted in the initial NOC application, 
where Crown proposed the ability to bypass the RTO with Line 3 and one of the existing lines 
operating. This proposed RTO bypass scenario resulted in an ethylene glycol monobutyl 
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ether (EGBE, CAS 111-76-2) emission increase above the applicable SQER, requiring a TAP 
modeling analysis for EGBE.  

With this NOC addendum, Crown is confirming that only one of the three lines will operate 
during the RTO bypass scenario. Therefore, the increase in EGBE emissions with only one 
line operating during RTO bypass is no longer above the SQER and a TAP modeling analysis 
is no longer required for EGBE. 

The table below summarizes the updated EGBE emissions from the Project, and the 
enclosed emission inventory provides the updated calculation methodology. 

 Updated EGBE Emission Summary for the Project 

Pollutant Avg. 
Period 1 

Line 3 
Increase 2  

(lb/avg. 
period) 

Lines 1-2 
Reduction 3 

(lb/avg. 
period) 

Total 
Increase 

(lb/avg. 
period) 

SQER 1 

(lb/avg. 
period) 

Model 
(Y/N)? 

EGBE 24-hr 464.1 -798.5 -334.3 6.10 Y 
1 TAP-specific averaging periods and SQERs from WAC 173-460-150. 
2 TAP emission increase for new emission units according to TAP averaging period. 
3 TAP emission decrease from RTO bypass scenario (limited production rate for Lines 1 & 2). 
 

19. Provide documentation of how emissions are attributed to each stack/vent for modeling 
purposes. 

Similar to ORCAA question 18 above, this comment is relevant to RTO bypass modeling 
conducted in the initial NOC application for the EGBE TAP modeling analysis, where Crown 
proposed the ability to bypass the RTO with Line 3 and one of the existing lines operating. 

With this NOC addendum, Crown is confirming that only one of the three lines will operate 
during the RTO bypass scenario. Therefore, the increase in EGBE emissions with only one 
line operating during RTO bypass is no longer above the SQER and no TAP modeling 
analysis is required for EGBE. 

Please do not hesitate to contact me at 425.412.1803, if you have any questions about this NOC 
application addendum. 

Sincerely, 
 
 
 
Kyle Heitkamp 
Senior Managing Consultant 
 
cc: Mike Antry, Crown Cork and Seal Company  

Mike Herron, Crown Cork and Seal Company 
Enclosure 





Crown Cork & Seal Company, Inc.
Olympia, WA

Project Emissions Summary - Maximum Rates

Criteria Pollutants

Pollutant

lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy
NOX -- -- -- -- -- -- 2.97 13.01 3.0 13.0
CO -- -- -- -- -- -- 2.16 9.45 2.2 9.4
PM 0.037 0.14 0.02 0.07 0.04 0.006 0.26 1.12 0.3 1.3
PM10 0.037 0.14 0.02 0.07 0.04 0.006 0.26 1.12 0.3 1.3
PM2.5 0.037 0.14 0.02 0.07 0.04 0.006 0.26 1.12 0.3 1.3
VOC 1.25 4.80 17.5 67.5 50.73 4.6 0.19 0.81 69.7 77.7
Sulfuric Acid Mist 0.05 0.18 -- -- -- -- -- -- 0.05 0.2

Toxic Air Pollutants (Maximum Emission Increase from Project) - Normal Operation

Pollutant Avg. 
Period Line 3 Lines 1-2 Total SQER Model 

(Y/N)?
Hydrofluoric Acid 24-hr 0.38 0 0.38 1.00 N
Sulfuric Acid 24-hr 1.12 0 1.12 0.07 Y
EGBE 24-hr 123 -586.9 -463.8 6.10 N
IPA 1-hr 17.1 0 17.1 5.90 Y
PGME 24-hr 0.0 0.0 0.0 520.00 N
Formaldehyde year 2079.1 -13275.9 -11196.8 27.00 N

Toxic Air Pollutants (Maximum Emission Increase from Project) - RTO Bypass Operation (Only Line 3 Operating)

Pollutant Avg. 
Period Line 3 Lines 1-2 Total SQER Model 

(Y/N)?
Hydrofluoric Acid 24-hr 0.38 -0.5 -0.10 1.00 N
Sulfuric Acid 24-hr 1.12 -1.4 -0.30 0.07 N
EGBE 24-hr 464.1 -798.5 -334.3 6.10 N
IPA 1-hr 17.1 -9.8 7.2 5.90 Y
PGME 24-hr 0.0 0.0 0.0 520.00 N
Formaldehyde year 2294.4 -15550.6 -13256 27.00 N

Line 3 RTO BypassLine 3 Normal Total ProjectLine 3 Normal 
Fugitive Project Combustion

1



Crown Cork & Seal Company, Inc.
Olympia, WA

Project Emissions Summary - Maximum Rates

Toxic Air Pollutants - From Combustion
Avg. 

Period

Project 
Increase 
(lb/avg)

SQER Model 
(Y/N)?

lb/hr tpy lb/hr tpy
NOx 3.0E+00 1.3E+01 3.0 13.0 1-hr 2.97 0.87 Y
CO 2.2E+00 9.4E+00 2.2 9.4 1-hr 2.2 43.00 N
SO2 2.0E-02 8.9E-02 0.0 0.1 1-hr 0.02 1.20 N

Formaldehyde 2.5E-03 1.1E-02 2.5E-03 1.1E-02 year 22.1 27.00 N
Arsenic 6.7E-06 3.0E-05 6.7E-06 3.0E-05 year 0.06 0.05 Y

Benzene 7.1E-05 3.1E-04 7.1E-05 3.1E-04 year 0.62 21.00 N
Beryllium 4.0E-07 1.8E-06 4.0E-07 1.8E-06 year 3.5E-03 0.07 N
Cadmium 3.7E-05 1.6E-04 3.7E-05 1.6E-04 year 0.32 0.04 Y

Chromium VI 1.9E-06 8.3E-06 1.9E-06 8.3E-06 year 1.7E-02 0.00065 Y
Cobalt 2.8E-06 1.2E-05 2.8E-06 1.2E-05 24-hr 6.8E-05 0.01 N

Dichlorobenzene 4.0E-05 1.8E-04 4.0E-05 1.8E-04 year 0.35 15.00 N
Hexane 6.1E-02 2.7E-01 6.1E-02 2.7E-01 24-hr 1.46 52.00 N

Lead 1.7E-05 7.4E-05 1.7E-05 7.4E-05 year 0.148 14.00 N
Manganese 1.3E-05 5.6E-05 1.3E-05 5.6E-05 24-hr 3.1E-04 0.02 N

Mercury 8.8E-06 3.8E-05 8.8E-06 3.8E-05 24-hr 2.1E-04 0.002 N
Naphthalene 2.1E-05 9.0E-05 2.1E-05 9.0E-05 year 0.180 4.80 N

Nickel 7.1E-05 3.1E-04 7.1E-05 3.1E-04 year 0.62 0.62 N
Selenium 8.1E-07 3.5E-06 8.1E-07 3.5E-06 24-hr 1.9E-05 1.50 N
Toluene 1.1E-04 5.0E-04 1.1E-04 5.0E-04 24-hr 2.7E-03 370.00 N

Benz(a)anthracene 6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 0.89 N
Benzo(a)pyrene 4.0E-08 1.8E-07 4.0E-08 1.8E-07 year 3.5E-04 0.16 N

Benzo(b)fluoranthene 6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 0.89 N
Benzo(k)fluoranthene 6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 0.89 N

Chrysene 6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 8.90 N
Dibenzo(a,h)anthrancene4.0E-08 1.8E-07 4.0E-08 1.8E-07 year 3.5E-04 0.08 N
Indeno(1,2,3-cd)pyrene6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 0.89 N
3-Methylcholanthrene 6.1E-08 2.7E-07 6.1E-08 2.7E-07 year 5.3E-04 0.02 N

7,12-Dimethylbenz[a]anthracene5.4E-07 2.4E-06 5.4E-07 2.4E-06 year 4.7E-03 0.0014 Y

Pollutant
Line 3 Project 
Combustion Total Project
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Crown Cork & Seal Company, Inc.
Olympia, WA

Line 3 Can Washing
Can Washer Stack

Detail:

Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Line 3 Rated Capacity (cans/min) 3,000
Line 3 Efficiency 90%
Line 3 Normal Production Rate (cans/min) 2,700
Capture Efficiency 100.0%

Pollutant Emission Factor1

lb/MM can lb/hr lb/day lb/yr tons/yr
Hydrofluoric Acid 0.089 0.016 0.38 126.30 0.063
Sulfuric Acid 0.26 0.047 1.12 368.97 0.18
1 Emission factors are based on past studies conducted at Crown Cork facilities.

Emissions2

2 Hourly emissions based on Line 3 rated throughput of 2,800 cpm. Daily emissions based on the maximum hourly rate and 
continuous operation for 24 hours. Annual emissions based on the maximum hourly rate, the 90% line efficiency, and continuous 
operation for 8,760 hours per year.
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Crown Cork & Seal Company, Inc.
Olympia, WA

Line 3 Process Line - VOC Emissions, including RTO Bypass Scenario

Detail:

Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Line 3 Rated Capacity - Normal (cans/min) 3,000
Line 3 RTO Bypass Rate (cans/min) 2,000
Line 3 Production Efficiency 90%
Inside Spray Capture Efficiency 84%
Inside Spray Destruction Efficiency 98.0%
Varnish/Ink Capture Efficiency 84%
Varnish/Ink Destruction Efficiency 98.0%
Varnish/Ink Formaldehyde Destruction Efficiency 90.0%
UV Varnish Capture and Control 0%

VOC Emissions

Various Inside Spray 0.20 18.5% 6.5 277,344 2.80 26.68 4,800 2.89
Various Varnish 0.070 35.4% 2.9 97,070 0.84 7.97 1,680 0.86
Various Ink 0.0089 83.9% 1.52 12,332 0.13 1.26 213 0.14
UV Varnish Rim Coat 0.0019 96.4% 0.010 2,565 -- 0.012 44 0.0002
IPA2 Cleanup IPA -- -- 6.6 9,630 -- 31.58 153 0.50
Curing Oven Formaldehyde5 Curing Ovens -- -- -- -- 1.03 -- -- 0.18
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.

5 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 with a 30% increase for 16oz can size 
compared to 12oz can.

Normal Operation3 RTO Bypass4

VOC 
Controlled 
Emissions

(tpy)

VOC Fugitive 
Emissions

(tpy)

3 Annual usage of each material during normal operation is based on the Line 3 rated capacity of 3,000 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 respective capture efficiency and destruction efficiencies for each application (Inside spray 75% CE and 
98% DRE, Varnish and Ink 75% CE and 98% DRE, and no control for Rim Coat or Cleanup IPA).  

2 IPA usage is calculated using a 1.125 gallon per hour rate for production of 3,000 cans per hour. IPA usage rate was provided by Crown Cork personnel. Annual usage of IPA does not include the 90% line efficiency factor. 

Use
Annual 
Usage 
(gal/yr)

VOC 
Emissions

(tpy)

Annual Usage 
(gal/yr)Vol % Solids1 lb VOC/gal 

solids1Material Application Rate 
(gal/1,000 cans)

4 Annual usage of each material during RTO bypass is based on the reduced Line 3  capacity of 2,000 cpm, 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. 
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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)

Ethylene Glycol 
Monohexyl 

Ether (EGHE)
Formaldehyde

CAS No. : 71-36-3 111-76-2 108-01-0 71-41-0 67-63-0 107-98-2 112-70-9 112-25-4 50-00-0
TAP? TAP TAP TAP TAP
HAP? HAP HAP

Various Inside spray 8.46 5.20% 6.80% 1.10% 3.20% 0.00% 0.00% 0.00% 0.50% 0.00%
Various Varnish 8.90 2.20% 7.40% 2.70% 0.00% 0.00% 0.00% 0.30% 0.00% 0.01%
Various2 Ink 9.78 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
IPA Cleanup 6.56 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 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 EGHE Formaldehyde2

CAS No. : 71-36-3 111-76-2 108-01-0 71-41-0 67-63-0 107-98-2 112-70-9 112-25-4 50-00-0
TAP? TAP TAP TAP TAP
HAP? HAP HAP

Various Inside spray 36.0 15.84 20.71 3.35 9.75 0.00 0.00 0.00 1.52 0.00
Various Varnish 12.6 2.47 8.30 3.03 0.00 0.00 0.00 0.34 0.00 0.01
Various Ink 1.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.002
IPA Cleanup 2.6 0.00 0.00 0.00 0.00 17.05 0.00 0.00 0.00 0.00

18.30 29.01 6.38 9.75 17.05 0.00 0.34 1.52 2.68
2.93 4.64 1.02 1.56 17.05 0.00 0.05 0.24 0.00
0.31 0.49 0.11 0.16 0.00 0.00 0.01 0.03 0.27

1 Hourly emissions are based on the Line 3 rated capacity of 3,000 cpm, the material application rate, speciated VOC content, and respective capture efficiency and destruction efficiency for the application.

14.82 lbs formed/MM can 8.9 lbs formed/MM can
100% Capture Efficiency 100% Capture Efficiency
2.67 Uncontrolled Emissions, lb/hr 1.07 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 77.7 24932 12.2 292.9 2440.6 12.2 292.9 27372 13.7

EGBE 111-76-2 5.1 123.1 39511 19.3 464.1 3867.8 19.3 464.1 43379 21.7
DMEA 108-01-0 1.1 27.1 8687 4.3 102.0 850.4 4.3 102.0 9538 4.8

n-AmOH 71-41-0 1.7 41.4 13275 6.5 155.9 1299.5 6.5 155.9 14574 7.3
IPA 67-63-0 17.1 175.8 64174 11.4 272.9 2274.0 17.1 272.9 66448 33.2

PGME 107-98-2 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0 0.0
TDA 112-70-9 0.1 1.4 458 0.2 5.4 44.9 0.2 5.4 503 0.3

EGHE 112-25-4 0.3 6.5 2074 1.0 24.4 203.0 1.0 24.4 2277 1.1
Formaldehyde 50-00-0 0.27 6.5 2079 1.1 25.8 215.3 1.1 25.8 2294 1.1

Maximum Emissions 

Speciated VOC Emissions (lb/hr)1

Speciated VOC (% By Weight)1

Total Uncontrolled Emission Factor
Total Fugitive Emissions

Total Controlled Speciated VOC Emissions

Material Use

Normal Line Operation Bypass Line Operation
Formaldehyde Emissions2

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 with a 30% increase for 16oz can size compared to 12oz can. Crown proposes to evaluate formaldehyde 
emissions from curing operations after permit issuance, and if the formaldehyde emissions from curing is less than 8.9 lb/MM cans from Line 3, Crown will be able to operate Line 3 while bypassing the RTO.

1 Hourly emissions during normal operation are based on Line 3 rated throughput of 3,000 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. IPA annual emissions based on annual decorator changeovers.

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 and operation for 200 hours per year.

RTO Bypass2

Application 
(gal/hr)

Material Use Density (lb/gal)

Normal Operation1
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Crown Cork & Seal Company, Inc.
Olympia, WA

Line 3 Process Line - PM Emissions, including RTO Bypass Scenario

Detail:

Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Line 3 Rated Capacity (cans/min) 3,000
Line 3 RTO Bypass Rate (cans/min) 2,000
Line 3 Efficiency 90%

VOC Emissions

Various Inside Spray 0.20 18.5% 6.5 277,344 4,800

RTO Bypass 
Annual Usage 

(gal/yr)
Material Use Application Rate 

(gal/1,000 cans) Vol % Solids lb VOC/gal 
solids

Normal Annual 
Usage 
(gal/yr)
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Crown Cork & Seal Company, Inc.
Olympia, WA

21.1% solids content by weight
94% material transfer efficiency
95% capture efficiency
90% deposition of PM escaping capture

99.0% removal efficiency of LSM filters
99.0% removal efficiency of LSM filters (RTO Bypass)

PM Emissions Solids Applied Solids in 
Overspray 

Overspray to 
work area 

Controlled 
Emissions3

Controlled 
Emissions

Controlled 
Emissions

Plant Vent 
Fugitives4

Plant Vent 
Fugitives

Plant Vent 
Fugitives

Total PM 
Emissions

(lbs/yr) (lbs/yr) (lb/yr) (lbs/hr) (lbs/yr) (tpy) (lb/hr) (lb/yr) (tpy) (tpy)
Normal Operation1 495,076 29,705 1,485 0.037 282 0.14 0.02 149 0.074 0.22

RTO Bypass2 8,568 514 26 0.02 5 0.0024 0.01 3 0.001 0.004
1 Hourly emissions during normal operation are based on Line 3 rated throughput of 3,000 cpm. Annual emissions based on the maximum hourly rate, the 90% line efficiency, and continuous operation for 8,560 hours per year.
2 Hourly emissions during RTO bypass operation are based on the reduce Line 3 throughput of 2,000 cpm. Annual emissions based on the maximum hourly rate and continuous operation for 200 hours per year.
3 Controlled emissions are based on a 94% material transfer efficiency, 95% capture efficiency. During normal operation, the LSM exhaust vents through the LSM fabric filters, then to the RTO for a combined destruction efficiency of 99%.  During RTO 
bypass, the LSM exhaust vents through the LSM fabric filters which have a removal efficiency of 99% and then atmosphere.

4 Uncontrolled emissions that are emitted as fugitives through the plant vents are calculated based on the 94% material transfer efficiency and the 5% of the overspray that is not captured by the PM control system. Uncontrolled emissions are calculated 
based on 90% of the overspray particulates being deposited in the plant and 10% of the overspray exhausting through plant vents.

Overspray (LSM) PM
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Lines 1 & 2 Process Lines - Normal Control Operating Scenario
Crown Cork & Seal Company, Inc.
Olympia, WA

Detail:

Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Combined Lines 1 & 2 Rated Capacity (cans/min) 3,800
Line 1 / Line 2 RTO Bypass Rate (cans/min) 1,900  - Lines 1 & 2 will be shutdown if Line 3 bypasses the RTO
Line 1 and Line 2 Production Efficiency 90%
Inside Spray Capture Efficiency 75%
Inside Spray Destruction Efficiency 98.0%
Varnish/Ink Capture Efficiency 75%
Varnish/Ink Destruction Efficiency 98.0%
Varnish/Ink Formaldehyde Destruction Efficiency 90.0%
UV Varnish Capture and Control 0.0%
IPA Retention in Shop Towels (Waste) 0.0%

Various Inside Spray 0.18 18.5% 6.5 297,000 2.68 44.64 4,207 2.53
Various Varnish 0.060 35.4% 2.90 90,000 0.69 11.55 1,377 0.71
Various Ink 0.0089 83.9% 1.52 15,621 0.15 2.49 203 0.13
UV Varnish Rim Coat 0.00185 96.4% 0.01 3,250 -- 0.016 42 0.0002
IPA2 Cleanup IPA -- -- 6.56 12,840 -- 42.11 150 0.49
Curing Oven Formaldehyde5 Curing Ovens -- -- -- -- 1.00 -- -- 0.13
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.

VOC 
Emissions

(tpy)

VOC Controlled 
Emissions

(tpy)

RTO Bypass4Normal Operation3

VOC Fugitive 
Emissions

(tpy)

Annual 
Usage 
(gal/yr)

Annual Usage 
(gal/yr)Vol % Solids1 lb VOC/gal 

solids1Material Use Application Rate 
(gal/1,000 cans)

2 IPA usage is calculated using a 1.5 gallon per hour rate for production of 3,800 cans per hour. IPA usage rate was provided by Crown Cork personnel. Annual usage of IPA does not include the 90% line efficiency factor. 
3 Annual usage of each material during normal operation is based on the combined Line 1 and 2 rated capacity of 3,800 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, no control for Rim Coat and IPA).  
4 Annual usage of each material during RTO bypass is based on only one Lines 1 & 2 shutdown if Line 3 is operating during bypass. Line 1 and Line 2 currently limited to 1,900 cpm, 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. 
5 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.
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Lines 1 & 2 Process Lines - Normal Control Operating Scenario
Crown Cork & Seal Company, Inc.
Olympia, WA

Ethylene Glycol 
Monobutyl Ether 

(EGBE)

Isopropyl 
Alcohol 

(IPA)

Propylene 
Glycol Methyl 
Ether (PGME)

Ethylene Glycol 
Monohexyl 

Ether (EGHE)
Formaldehyde

CAS No. : 111-76-2 67-63-0 107-98-2 112-25-4 50-00-0
TAP? TAP TAP TAP TAP
HAP? HAP HAP

Various Inside spray 8.46 6.80% 0.00% 0.00% 0.50% 0.00%
Various Varnish 8.90 7.40% 0.00% 0.00% 0.00% 0.01%
Various2 Ink 9.78 0.00% 0.00% 0.00% 0.00% 0.01%
IPA Cleanup 6.56 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%)

EGBE IPA PGME EGHE Formaldehyde2

CAS No. : 111-76-2 67-63-0 107-98-2 112-25-4 50-00-0
TAP? TAP TAP TAP TAP
HAP? HAP HAP

Various Inside spray 42.1 24.20 0.00 0.00 1.78 0.00
Various Varnish 13.8 9.07 0.00 0.00 0.00 0.01
Various Ink 2.0 0.00 0.00 0.00 0.00 0.002
IPA Cleanup 1.50 0.00 9.84 0.00 0.00 0.00

33.27 9.84 0.00 1.78 2.61
8.32 9.84 0.00 0.44 0.00
0.50 0.00 0.00 0.03 0.26

11.4 lbs formed/MM can 0.089 lbs formed/MM can 0.26 lbs formed/MM can
100% 100% 100%
2.60 Uncontrolled Emissions, lb/hr 0.02 Normal Emissions, lb/hr 0.06 Normal Emissions, lb/hr

0.01 RTO Bypass Emissions, lb/hr 0.03 RTO Bypass Emissions, lb/hr
1 Hourly emissions are based on the Line 3 rated capacity of 2,800 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.
3 Emission factors are based on past studies conducted at Crown Cork facilities.

Potential TAP Emissions

Pollutant CAS lb/hr lb/day lb/yr lb/hr lb/day lb/yr lb/yr tons/yr
EGBE 111-76-2 8.8 211.6 67922 16.6 399.2 3326.9 71249 35.6

IPA 67-63-0 9.8 236.1 75801 4.9 118.1 983.9 76785 38.4
PGME 107-98-2 0.0 0.0 0 0.0 0.0 0.0 0 0.0
EGHE 112-25-4 0.5 11.3 3633 0.9 21.4 177.9 3811 1.9

Formaldehyde 50-00-0 0.26 6.3 2013 1.3 31.4 261.3 2275 1.1
Hydrofluoric Acid 7664-39-3 0.02 0.5 156 0.01 0.2 2.0 158 0.1

Sulfuric Acid 7664-93-9 0.06 1.4 457 0.03 0.7 5.9 463 0.2

Fugitive Emissions
Total Uncontrolled Emission Factor

Speciated VOC (% By Weight)1

Speciated VOC Emissions (lb/hr)1

Material Use Density (lb/gal)

Capture Efficiency

Can Washer Hydrofluoric Acid Emissions3

Total Annual

Can Washer Sulfuric Acid Emissions3

Normal Operation1 RTO Bypass2

Capture Efficiency

Formaldehyde Emissions2

Capture Efficiency

1 Hourly emissions during normal operation are based on the combined Line 1 and 2 rated throughput of 3,800 cpm. Daily emissions based on the maximum hourly rate and continuous operation for 24 hours. Annual emissions based on the 
maximum hourly rate, the 90% line efficiency, and continuous operation for 8,560 hours per year.
2 Hourly emissions during RTO bypass operation are based on only Line 2 operating at its rated capacity of 1,900 cpm. Daily emissions based on the maximum hourly rate and continuous operation for 24 hours. Annual emissions based on 
the maximum hourly rate and continuous operation for 200 hours per year.

Total Controlled Speciated VOC Emissions

Material Use Application 
(gal/hr)

9



Lines 1 & 2 Process Lines - Normal Control Operating Scenario
Crown Cork & Seal Company, Inc.
Olympia, WA

TAP Emissions Netting

Pollutant CAS lb/hr lb/day lb/yr lb/hr lb/day lb/yr Avg. Period
Net Change 

(lb/avg. 
period)

EGBE 111-76-2 33.3 798.5 101,201 8.8 211.6 71,249 24-hr -587
IPA 67-63-0 9.8 236.1 68,301 9.8 236.1 76,785 1-hr 0

PGME 107-98-2 0.0 0.0 -- 0.0 0.0 0 24-hr 0.0
Formaldehyde 50-00-0 2.6 62.7 15,551 0.3 6.3 2,275 year -13,276

Hydrofluoric Acid 7664-39-3 0.02 0.5 143 0.02 0.5 158 24-hr 0
Sulfuric Acid 7664-93-9 0.06 1.4 418 0.06 1.4 463 24-hr 0

1 Annual baseline emissions are based on the average of actual emissions over the previous two year period. Short-term baseline emissions are calculated based on emission factors and Lines 1 and 2 operating at full capacity.

TAP Emissions Netting

Pollutant CAS lb/hr lb/day lb/yr lb/hr lb/day lb/yr Avg. Period
Net Change 

(lb/avg. 
period)

EGBE 111-76-2 33.3 798.5 101,201 0.0 0.0 0.0 24-hr -798
IPA 67-63-0 9.8 236.1 68,301 0.0 0.0 0.0 1-hr -9.8

PGME 107-98-2 0.0 0.0 -- 0.0 0.0 0.0 24-hr 0.0
Formaldehyde 50-00-0 2.6 62.7 15,551 0.0 0.0 0.0 year -15,551

Hydrofluoric Acid 7664-39-3 0.0 0.5 143 0.0 0.0 0.0 24-hr -0.5
Sulfuric Acid 7664-93-9 0.1 1.4 418 0.0 0.0 0.0 24-hr -1.4

1 Annual baseline emissions are based on the average of actual emissions over the previous two year period. Short-term baseline emissions are calculated based on emission factors and Lines 1 and 2 operating at full capacity.
2 RTO Bypass from Lines 1 & 2 will be zero if Line 3 is operational and bypassing the RTO.

Past Actual1 Future Potential - Normal Operation

Past Actual1 Future  Potential - RTO Bypass (Line 3 Only)
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Lines 1 & 2 Process Lines - Baseline Emissions Data
Crown Cork & Seal Company, Inc.
Olympia, WA

Year Month VOC HF EGHE Formaldehyde EGBE n-Butanol DMEA Amyl Alcohol IPA PGME Sulfuric Acid
CAS: VOC 7664-39-3 112-25-4 50-00-0 111-76-2 71-36-3 108-01-0 71-41-0 67-63-0 107-98-2 7664-93-9
HAP? HAP HAP HAP
TAP? TAP TAP TAP TAP TAP TAP

2018 JANUARY 17.82 0.01 0.48 0.63 4.40 4.42 1.07 2.67 1.97 0.00 0.02
2018 FEBRUARY 14.99 0.01 0.38 0.57 3.51 3.56 0.85 2.09 1.97 0.00 0.02
2018 MARCH 15.24 0.01 0.37 0.55 3.37 3.40 0.82 2.02 2.87 0.00 0.01
2018 APRIL 16.66 0.01 0.40 0.58 3.71 3.74 0.90 2.23 3.12 0.00 0.02
2018 MAY 22.13 0.01 0.55 0.75 5.22 5.12 1.27 3.05 3.61 0.00 0.02
2018 JUNE 20.40 0.01 0.49 0.72 4.56 4.53 1.10 2.68 3.92 0.00 0.02
2018 JULY 20.99 0.01 0.52 0.76 4.85 4.84 1.19 2.87 3.30 0.00 0.02
2018 AUGUST 20.86 0.01 0.50 0.75 4.73 4.73 1.16 2.74 3.79 0.00 0.02
2018 SEPTEMBER 19.77 0.01 0.49 0.72 4.62 4.62 1.14 2.67 3.30 0.00 0.02
2018 OCTOBER 18.99 0.01 0.46 0.70 4.39 4.46 1.07 2.45 3.02 0.00 0.02
2018 NOVEMBER 18.61 0.01 0.46 0.67 4.37 4.30 1.09 2.54 2.89 0.00 0.02
2018 DECEMBER 15.06 0.01 0.38 0.55 3.47 3.47 0.85 2.11 2.53 0.00 0.01
2019 JANUARY 18.54 0.01 0.48 0.71 4.43 4.41 1.09 2.67 2.69 0.00 0.02
2019 FEBRUARY 15.28 0.00 0.40 0.54 3.85 3.74 0.94 2.18 2.26 0.00 0.01
2019 MARCH 15.00 0.01 0.37 0.56 3.60 3.63 0.89 2.00 2.39 0.00 0.01
2019 APRIL 13.04 0.00 0.29 0.50 3.01 3.04 0.74 1.51 2.48 0.00 0.01
2019 MAY 16.41 0.01 0.37 0.62 3.87 3.95 0.95 1.86 2.80 0.00 0.02
2019 JUNE 19.03 0.01 0.46 0.74 4.46 4.59 1.08 2.41 3.01 0.00 0.02
2019 JULY 19.61 0.01 0.49 0.74 4.60 4.56 1.14 2.67 3.19 0.00 0.02
2019 AUGUST 18.86 0.01 0.42 0.71 4.40 4.57 1.07 2.13 3.36 0.00 0.02
2019 SEPTEMBER 12.32 0.00 0.27 0.45 2.83 2.98 0.68 1.34 2.16 0.00 0.01
2019 OCTOBER 17.34 0.01 0.42 0.66 4.14 4.16 1.03 2.27 2.53 0.00 0.02
2019 NOVEMBER 23.53 0.01 0.70 0.66 6.44 6.53 1.57 3.81 1.80 0.00 0.02
2019 DECEMBER 18.79 0.01 0.44 0.69 4.37 4.32 1.10 2.34 3.36 0.00 0.02

214.64 0.07 5.30 7.78 50.60 50.84 12.39 28.66 34.15 0.00 0.21
429,278 143 10,592 15,551 101,201 101,675 24,787 57,316 68,301 0.00 418

Annual Emissions (tpy)

2-Year Average (tpy)
2 Year Average (lb/yr)
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Project Combustion Source Emissions
Crown Cork & Seal Company, Inc.
Olympia, WA

Summary:

CO CO2 CH4 N2O NOx PM PM10 PM2.5 Pb SOx VOC CO2e
Project Combustion Sources 9.45 17,707.00 0.33 0.03 13.01 1.12 1.12 1.12 0.00 0.09 0.81 17,725.28

Detail:

Emission Source
Heat Input 

Rating 
(MMBTU/hr)

Hourly Fuel 
Flow 

(MMCF/hr)

Max. 
Operating 

Hours

Annual Fuel 
Flow 

(MMcf/yr)

Removed 
Emission 

Source

Heat Input 
Rating 

(MMBTU/hr)

Hourly Fuel 
Flow 

(MMCF/hr)

Max. 
Operating 

Hours

Annual Fuel 
Flow 

(MMcf/yr)
Pin Oven 2 (single burner) 2.6 2.52E-03 8760 22.11 Pin Oven 2 3.0 2.92E-03 8760 25.61
Pin Oven 3a (single burner) 2.59 2.52E-03 8760 22.11 IBO 1 5.2 5.07E-03 8760 44.40
Pin Oven 3b (single burner) 2.59 2.52E-03 8760 22.11 IBO 2 5.2 5.07E-03 8760 44.40
IBO 1 (three burners) 3.93 3.83E-03 8760 33.55
IBO 2 (three burners) 3.93 3.83E-03 8760 33.55
IBO 3 (three burners) 3.93 3.83E-03 8760 33.55
RTO Burner (single burner) 15 1.46E-02 8760 128.07

Pollutant CO CO2 CH4 N2O NOx PM PM10 PM2.5 Pb SOx VOC CO2e

AP-42 Emission Factors (lb/MMscf)a,b 84 120,017 2.3 0.2 100 7.6 7.6 7.60 0.0005 0.6 5.50 see below

New Burner (Ovens) NOx Emission 
Factors (lb/MMscf) c 84 120,017 2.3 0.2 99 7.6 7.6 7.60 0.0005 0.6 5.50 see below

New Burner (RTO) NOx Emission 
Factors d 38 120,017 2.3 0.2 74 7.6 7.6 7.60 0.0005 0.6 5.50 see below

a Emission factors obtained from AP-42 Chapter 1.4, Table 1.4-2. 

c NOx emission factor for oven burners based on the manufacturer guarantee (80 ppm NOx at 3% O2), vendor data indicates NOx concentrations range from 9 - 50 ppm @ 3% O2 during normal operation.
d NOx and CO emission factors for RTO Eclipse ThermJet burner is 60 ppm NOx @ 3% O2 (0.072 lb/MMBtu) and 50 ppm CO @ 3% O2 (0.037 lb/MMBtu).

1,026
GWP GHG

1 CO2

25 CH4 24
298 N2O 8760

Emission Source Future Potential Pollutant Emissions (tpy)

b Greenhouse gas emission factors obtained from 40 CFR Part 98 Subpart C, Tables C-1 and C-2 for natural gas.  CO2e calculated based on global warming potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 
25; and N2O = 298 (40 CFR Part 98, Subpart A).

Btu/scf, NG HHV

100% percent of burner rating; 
max. sustained firing rate

Daily Operating hours
Annual Operating hours
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Project Combustion Source Emissions
Crown Cork & Seal Company, Inc.
Olympia, WA

CO CO2 CH4 N2O NOx PM PM10 PM2.5 Pb SOx VOC CO2e
Pin Oven 2 (single burner) 0.21 303 5.71E-03 5.71E-04 0.25 1.92E-02 1.92E-02 1.92E-02 1.26E-06 0.0015 0.014 303
Pin Oven 3a (single burner) 0.21 303 5.71E-03 5.71E-04 0.25 1.92E-02 1.92E-02 1.92E-02 1.26E-06 0.0015 0.014 303
Pin Oven 3b (single burner) 0.21 303 5.71E-03 5.71E-04 0.25 1.92E-02 1.92E-02 1.92E-02 1.26E-06 0.0015 0.014 303
IBO 1 (three burners) 0.32 460 8.66E-03 8.66E-04 0.38 2.91E-02 2.91E-02 2.91E-02 1.92E-06 0.0023 0.021 460
IBO 2 (three burners) 0.32 460 8.66E-03 8.66E-04 0.38 2.91E-02 2.91E-02 2.91E-02 1.92E-06 0.0023 0.021 460
IBO 3 (three burners) 0.32 460 8.66E-03 8.66E-04 0.38 2.91E-02 2.91E-02 2.91E-02 1.92E-06 0.0023 0.021 460
RTO Burner (single burner) 0.56 1,755 3.31E-02 3.31E-03 1.08 1.11E-01 1.11E-01 1.11E-01 7.31E-06 0.0088 0.080 4,047

New Equipment (non-exempt) Total 2.16 4,042.69 0.08 7.62E-03 2.97 0.26 0.26 0.26 1.68E-05 0.02 0.19 6,337
 - Non-exempt new equipment includes Pin Ovens 2, 3a, and 3b; and IBO 1, 2, and 3.

CO CO2 CH4 N2O NOx PM PM10 PM2.5 Pb SOx VOC CO2e
Pin Oven 2 (single burner) 0.93 1,327 0.03 0.003 1.1 0.08 0.08 0.08 5.53E-06 0.007 0.061 1,328
Pin Oven 3a (single burner) 0.93 1,327 0.03 0.003 1.1 0.08 0.08 0.08 5.53E-06 0.007 0.061 1,328
Pin Oven 3b (single burner) 0.93 1,327 0.03 0.003 1.1 0.08 0.08 0.08 5.53E-06 0.007 0.061 1,328
IBO 1 (three burners) 1.4 2,014 0.04 0.004 1.7 0.13 0.13 0.13 8.39E-06 0.010 0.092 2,016
IBO 2 (three burners) 1.4 2,014 0.04 0.004 1.7 0.13 0.13 0.13 8.39E-06 0.010 0.092 2,016
IBO 3 (three burners) 1.4 2,014 0.04 0.004 1.7 0.13 0.13 0.13 8.39E-06 0.010 0.092 2,016
RTO Burner (single burner) 2.4 7,685 0.14 0.014 4.7 0.49 0.49 0.49 3.20E-05 0.038 0.35 7,693

New Equipment (non-exempt) Total 9.4 17,707.00 0.33 0.033 13.0 1.12 1.12 1.12 7.38E-05 0.089 0.81 17,725
 - Non-exempt new equipment includes Pin Ovens 2, 3a, and 3b; and IBO 1, 2, and 3.

Emission Source Pollutant Emissions (lb/hr)

Emission Source Pollutant Emissions (tpy)
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Project Combustion Source Emissions
Crown Cork & Seal Company, Inc.
Olympia, WA
Toxic Air Pollutants

Pollutanta Emission 
Factor Pin Oven 2 Pin Oven 3a Pin Oven 3b IBO 1 IBO 2 IBO 3 RTO Removed 

Equipment

(lb/MMscf) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/day) (lb/yr) (lb/hr)
NOx 0.25 0.25 0.25 0.38 0.38 0.38 1.08 2.97 71.3 26,011 -1.31E+00
CO 8.40E+01 0.21 0.21 0.21 0.32 0.32 0.32 0.56 2.16 51.8 18,890 -1.10E+00
SO2 6.00E-01 1.51E-03 1.51E-03 1.51E-03 2.30E-03 2.30E-03 2.30E-03 0.01 0.02 0.5 177 -7.84E-03

Arsenic 2.00E-04 5.05E-07 5.05E-07 5.05E-07 7.66E-07 7.66E-07 7.66E-07 2.92E-06 6.74E-06 1.62E-04 5.90E-02 -2.61E-06
Benzene 2.10E-03 5.30E-06 5.30E-06 5.30E-06 8.04E-06 8.04E-06 8.04E-06 3.07E-05 7.07E-05 1.70E-03 6.20E-01 -2.74E-05
Beryllium 1.20E-05 3.03E-08 3.03E-08 3.03E-08 4.60E-08 4.60E-08 4.60E-08 1.75E-07 4.04E-07 9.70E-06 3.54E-03 -1.57E-07
Cadmium 1.10E-03 2.78E-06 2.78E-06 2.78E-06 4.21E-06 4.21E-06 4.21E-06 1.61E-05 3.71E-05 8.89E-04 3.25E-01 -1.44E-05

Chromium VI b 5.60E-05 1.41E-07 1.41E-07 1.41E-07 2.15E-07 2.15E-07 2.15E-07 8.19E-07 1.89E-06 4.53E-05 1.65E-02 -7.31E-07
Cobalt 8.40E-05 2.12E-07 2.12E-07 2.12E-07 3.22E-07 3.22E-07 3.22E-07 1.23E-06 2.83E-06 6.79E-05 2.48E-02 -1.10E-06
Copper 8.50E-04 2.15E-06 2.15E-06 2.15E-06 3.26E-06 3.26E-06 3.26E-06 1.24E-05 2.86E-05 6.87E-04 2.51E-01 -1.11E-05

Dichlorobenzene 1.20E-03 3.03E-06 3.03E-06 3.03E-06 4.60E-06 4.60E-06 4.60E-06 1.75E-05 4.04E-05 9.70E-04 3.54E-01 -1.57E-05
Formaldehyde 7.50E-02 1.89E-04 1.89E-04 1.89E-04 2.87E-04 2.87E-04 2.87E-04 1.10E-03 2.53E-03 6.06E-02 2.21E+01 -9.80E-04

Hexane 1.80E+00 4.54E-03 4.54E-03 4.54E-03 0.007 0.007 0.01 0.03 0.06 1.5 531 -2.35E-02
Lead 5.00E-04 1.26E-06 1.26E-06 1.26E-06 1.92E-06 1.92E-06 1.92E-06 7.31E-06 1.68E-05 4.04E-04 1.48E-01 -6.53E-06

Manganese 3.80E-04 9.59E-07 9.59E-07 9.59E-07 1.46E-06 1.46E-06 1.46E-06 5.56E-06 1.28E-05 3.07E-04 1.12E-01 -4.96E-06
Mercury 2.60E-04 6.56E-07 6.56E-07 6.56E-07 9.96E-07 9.96E-07 9.96E-07 3.80E-06 8.76E-06 2.10E-04 7.67E-02 -3.40E-06

Naphthalene 6.10E-04 1.54E-06 1.54E-06 1.54E-06 2.34E-06 2.34E-06 2.34E-06 8.92E-06 2.05E-05 4.93E-04 1.80E-01 -7.97E-06
Nickel 2.10E-03 5.30E-06 5.30E-06 5.30E-06 8.04E-06 8.04E-06 8.04E-06 3.07E-05 7.07E-05 1.70E-03 6.20E-01 -2.74E-05

Selenium 2.40E-05 6.06E-08 6.06E-08 6.06E-08 9.19E-08 9.19E-08 9.19E-08 3.51E-07 8.08E-07 1.94E-05 7.08E-03 -3.13E-07
Toluene 3.40E-03 8.58E-06 8.58E-06 8.58E-06 1.30E-05 1.30E-05 1.30E-05 4.97E-05 1.15E-04 2.75E-03 1.00E+00 -4.44E-05

Vanadium 2.30E-03 5.81E-06 5.81E-06 5.81E-06 8.81E-06 8.81E-06 8.81E-06 3.36E-05 7.75E-05 1.86E-03 6.79E-01 -3.00E-05
Acenaphthene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08

Acenaphthylene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08
Anthracene 2.40E-06 6.06E-09 6.06E-09 6.06E-09 9.19E-09 9.19E-09 9.19E-09 3.51E-08 8.08E-08 1.94E-06 7.08E-04 -3.13E-08

Benz(a)anthracene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08
Benzo(a)pyrene 1.20E-06 3.03E-09 3.03E-09 3.03E-09 4.60E-09 4.60E-09 4.60E-09 1.75E-08 4.04E-08 9.70E-07 3.54E-04 -1.57E-08

Benzo(b)fluoranthene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08
Benzo(k)fluoranthene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08

Chrysene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08
Dibenzo(a,h)anthrancene 1.20E-06 3.03E-09 3.03E-09 3.03E-09 4.60E-09 4.60E-09 4.60E-09 1.75E-08 4.04E-08 9.70E-07 3.54E-04 -1.57E-08

Fluoranthene 3.00E-06 7.57E-09 7.57E-09 7.57E-09 1.15E-08 1.15E-08 1.15E-08 4.39E-08 1.01E-07 2.43E-06 8.85E-04 -3.92E-08
Fluorene 2.80E-06 7.07E-09 7.07E-09 7.07E-09 1.07E-08 1.07E-08 1.07E-08 4.09E-08 9.43E-08 2.26E-06 8.26E-04 -3.66E-08

Indeno(1,2,3-cd)pyrene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08
2-Methylnaphthalene 2.40E-05 6.06E-08 6.06E-08 6.06E-08 9.19E-08 9.19E-08 9.19E-08 3.51E-07 8.08E-07 1.94E-05 7.08E-03 -3.13E-07
3-Methylcholanthrene 1.80E-06 4.54E-09 4.54E-09 4.54E-09 6.89E-09 6.89E-09 6.89E-09 2.63E-08 6.06E-08 1.46E-06 5.31E-04 -2.35E-08

7,12-Dimethylbenz[a]anthracene 1.60E-05 4.04E-08 4.04E-08 4.04E-08 6.13E-08 6.13E-08 6.13E-08 2.34E-07 5.39E-07 1.29E-05 4.72E-03 -2.09E-07
Phenanthrene 1.70E-05 4.29E-08 4.29E-08 4.29E-08 6.51E-08 6.51E-08 6.51E-08 2.49E-07 5.73E-07 1.37E-05 5.02E-03 -2.22E-07

Pyrene 5.00E-06 1.26E-08 1.26E-08 1.26E-08 1.92E-08 1.92E-08 1.92E-08 7.31E-08 1.68E-07 4.04E-06 1.48E-03 -6.53E-08
Total HAP 0.06 1.53 556.84

c Maximum potential hourly emissions are based on operation of all natural gas combustion sources (ovens, and dryers).  Maximum daily emissions are calculated based on the maximum hourly emission rate and 

Project Emissions c

a Natural gas combustion emissions are based on emission factors obtained from vendor data (NOx) and AP-42 Chapter 1.4, Table 1.4-2.  
b AP-42 provides a chromium emission factor for natural gas fired external combustion, but does not include guidance for partitioning emissions between the carcinogenic chromium VI (hexavalent chromium) and the 
chromium III (trivalent chromium).  EPA's 2002 National-Scale Air Toxics Assessment (NATA) released June 2009 includes a chromium speciation profile for gas-fired process heaters, which indicates 4 percent of total 
chromium is chromium VI and 96 percent is chromium III.  Ramboll assumed 4 percent of total chromium emissions were emitted as chromium VI.
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Crown Cork & Seal Company, Inc.
Olympia, WA

Line 1&2 Process Lines - PM Emissions
Normal Operation - Baghouse to RTO stack, RTO Bypass IBO Oven stack, and fugitives

Detail:

Operating Parameters
Normal Production (hrs/yr) 8,560  
RTO Bypass (hrs/yr) 200
Combined Lines 1 & 2 Rated Capacity (cans/min) 3,800
Lines 1 & 2 RTO Bypass Rate (cans/min) 1,900
Line 1&2 Efficiency 90%
Inside Spray Capture Efficiency 75%
Inside Spray Destruction Efficiency 98.0%
Varnish/Ink Capture Efficiency 75%
Varnish/Ink Destruction Efficiency 98.0%
UV Varnish Capture and Control 0.0%
IPA Retention in Shop Towels (Waste) 0.0%

VOC Emissions

Various Inside Spray 0.18 18.5% 6.5 324,076 2.92 48.71 3,786 2.28

Annual 
Usage 
(gal/yr)

VOC 
Emissions

(tpy)

Normal Operation RTO Bypass

Material Use Application Rate 
(gal/1,000 cans) Vol % Solids lb VOC/gal 

solids
Annual Usage 

(gal/yr)

VOC 
Emissions

(tpy)

VOC Fugitive 
Emissions

(tpy)
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Crown Cork & Seal Company, Inc.
Olympia, WA

21.1% solids content by weight
94% material transfer efficiency
95% baghouse collection efficiency
90% deposition of PM escaping capture

99.0% combined removal efficiency of baghouse/LSM filters
99.0% removal efficiency of LSM filters (RTO Bypass)

PM Emissions Solids Applied 
(lbs/yr)

Solids in 
Overspray 

(lbs/yr)

Overspray to wok 
area (lb/yr)

PM Emissions - 
Baghouse 

(lbs/yr)

PM Emissions - 
Baghouse 

(lbs/hr)

PM Emissions - 
Baghouse 

(tpy)

PM Emisison 
to Plant Vent 

(lb/hr)

PM Emisison 
to Plant Vent 

(tpy)

Total PM 
Emissions 

(tpy)
Normal Operation 578,496 34,710 1,735 330 0.043 0.1649 0.023 0.087 0.252

RTO Bypass 6,758 405 20 4 0.02 0.0019 0.0113 0.001 0.003

Overspray (LSM) PM
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