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1. INTRODUCTION 

Port Townsend Paper Company (PTPC) submitted a Best Available Retrofit Technology (BART) 

Applicability and Determination Report (BART Report) to the Washington Department of Ecology 

(Ecology) on December 19, 2008.  In August through October of 2008, Mr. Robert Burmark 

requested additional information regarding the control equipment on the BART-eligible equipment at 

the PTPC Mill.1  Mr. Burmark also requested further information regarding SO2 emissions from 

PTPC’s No. 10 Power Boiler, including a discussion of how the SO2 emissions relate to the firing of 

waste water solids in the boiler.2 

 

This addendum provides clarification and additional details regarding the control equipment installed 

on each of the BART-eligible units at the PTPC Mill.  Additionally, further information regarding 

SO2 emissions from the No. 10 Power Boiler are included to demonstrate that the SO2 emission rates 

used for the boiler in the BART analysis were sufficiently conservative to account for the sulfur 

content from waste water solids firing.

                                                      
1 Email correspondence between Mr. Robert Burmark, Ecology, and Ms. Kristin Marshall, PTPC, August 18, 

2008.  Phone conversation between Mr. Robert Burmark, Ecology, and Ms. Eveleen Muehlethaler, PTPC, October 7, 2008. 

2 Email correspondence between Mr. Robert Burmark, Ecology, and Ms. Kristin Marshall, PTPC, September 10, 

2008.  Phone conversation between Mr. Robert Burmark, Ecology, and Ms. Eveleen Muehlethaler, PTPC, October 7, 2008. 
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2. CONTROL EQUIPMENT DESCRIPTION 

Table 2-1 below summarizes the control devices used to control emissions from the BART-eligible 

emission units at the PTPC Mill.  Each control device is further described in the subsequent 

paragraphs. 

TABLE 2-1.  SUMMARY OF CONTROL DEVICES SERVING BART-ELIGIBLE EMISSION UNITS 

    

Emission Unit Control Device 

Installation 

Date Notes 

    
    

Research Cottrell ESP (2) Rebuilt 1993 
Recovery Furnace 

Environmental Elements ESP(1) 1986-1987 

Three ESPs total; parallel 

single chamber, dry bottom 

Smelt Tank Ducon UW4Model 4 scrubber 1970s 
Modified by APTech in 2003 

for MACT II compliance 

No. 10 Power Boiler 
Multiclones and 

Turbotak Scrubber 

Turbotak 

installed in1988 

Multiclones for coarse PM 

and Turbotak for fine PM 

Lime Kiln Venturi scrubber Modified 2003 
Scrubber showers modified 

for MACT II compliance 

    
 

PTPC’s Recovery Boiler is equipped with three Electrostatic Precipitators (ESPs).  Each ESP is a 

parallel single chamber, dry bottom ESP.  Two of the ESP units, manufactured by Research Cottrell, 

were rebuilt in 1993.  The third ESP, manufactured by Environmental Elements, was installed as part 

of a Prevention of Significant Deterioration (PSD) permitting effort in approximately 1986 to 1987.  

 

The Smelt Tank is controlled with a Ducon UW4 Model 4 scrubber.  The scrubber was originally 

installed during the 1970’s and was modified by APTech in 2003.  The modification in 2003 included 

the installation of new spray header and nozzles, spin breakers, and chevrons in order to further 

reduce particulate matter emissions and allow for compliance with MACT II requirements. 

 

The No. 10 Power Boiler employs multiclones and a Turbotak scrubber to control particulate matter 

emissions.  The multiclones remove the coarse particulate using centrifugal action. The Turbotak was 

installed in 1988 as a replacement of an existing venturi scrubber.  The Turbotak scrubber is a wet 

scrubber that exposes the exhaust gas stream to a series of atomized water sprays.  The multiple water 

sprays allow for optimizing the ratio between the water droplet diameter and the particulate matter 

diameter.  The Turbotak also employs removal equipment including a knockout chamber, a fan, and 

chevrons. 

 

The Lime Kiln employs a venturi scrubber to control particulate matter emissions.  The showers of 

lime kiln’s venturi scrubber were modified in 2003 for MACT II compliance.
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3. NO. 10 POWER BOILER SO2 EMISSIONS 

PTPC fires waste water solids from the primary clarifier in their No. 10 Power Boiler.  The primary 

clarifier waste water solids are referred to as primary sludge.  This section addresses how the firing of 

primary sludge in PTPC’s No. 10 Power Boiler may affect the SO2 emissions and whether the sulfur 

content in the sludge should be considered in PTPC’s BART determination analysis.  

3.1 CLARIFIER SLUDGE DESCRIPTION 

Secondary sludge has been shown to contribute significantly to SO2 emissions from boilers firing 

secondary sludge.  However, the characteristics of primary sludge differ considerably from secondary 

sludge.  Primary sludge generally contains fiber escaping the pulping and papermaking areas as the 

main constituent, while secondary sludge is generally made up of biological solids. 

3.2 MODELED SO2 EMISSIONS FROM THE NO. 10 POWER BOILER 

As described in Section 3.2 of the BART Report, the modeled emission rate of SO2 from the No. 10 

Power Boiler was calculated using a NCASI correlation based on the daily firing rate of hog fuel and 

of fuel oil.3  The NCASI correlation was applied for each day using measurements of fuel oil sulfur 

content and the amounts of hog fuel and fuel oil fired that day.  The maximum estimated daily SO2 

emission rate over 2003 to 2005 calculated using this correlation was used as the maximum 24-hour 

average SO2 emission rate modeled in the BART analysis. This modeled SO2 emission rate was 1,713 

pounds SO2 per day (71.39 lb/hr).   

 

Because the sulfur content in the fuel oil is typically considerably higher than the average sulfur 

content in the hog fuel, it is no surprise that the day with the highest calculated SO2 emissions is also 

the day with the highest fuel oil firing rate.  The modeled SO2 emission rate used in the BART 

analysis conservatively accounts for the maximum amount of sulfur fired in the boiler by applying the 

NCASI factor on the day with the highest calculated SO2 emission rate resulting from a high fuel oil 

firing rate on that day.  The oil firing rate of 619 barrels (3,686 MMBtu) on the day with the 

maximum estimated SO2 emission rate results in 1,370 pounds of sulfur per day fed to the boiler from 

the fuel oil.  This amount of sulfur would likely outweigh any contribution of sulfur from waste water 

solids. 

3.3 SOURCE TEST SO2 EMISSIONS FROM THE NO. 10 POWER BOILER 

In order to provide additional supporting documentation that the SO2 emission rates from the No. 10 

Power Boiler used in the BART analysis were sufficiently conservative to account for the sulfur 

content from waste water solids firing, the available SO2 emissions source tests on the No.10 Power 

Boiler are presented in this section.  These source tests were conducted during normal boiler 

                                                      
3 NCASI Technical Bulletin No. 884, Compilation of Criteria Air Pollutant Emissions Data for Sources at Pulp 

and Paper Mills Including Boilers, August 2004, page 40 and 41. 
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operation when primary sludge was being fired.  Therefore, the results of these tests represent normal 

SO2 emissions from the boiler operating under normal primary sludge firing rates. 

 

The NCASI SO2 emission correlation was used to determine the maximum 24-hour SO2 emissions for 

the BART analysis because source test data during the 2003-2005 BART analysis period are not 

available.  However, the results from three source tests measuring SO2 from the No. 10 Power Boiler 

that were conducted since the installation of the Turbotak scrubber are presented below.  These 

source test emission rates indicate that the actual SO2 emission rate from the No. 10 Power Boiler is 

lower than the modeled SO2 emission rate (i.e., that the modeled SO2 emission rate is conservative).  

Copies of the source test results summarized below are provided in Appendix A. 

TABLE 3-1.  SOURCE TEST NO. 10 BOILER SO2 EMISSION RATE 

   Source Test Description Date SO2 Emission Rate
 a
 

   
   
Valid Results, Inc. September 16, 1997 10.29 lb/hr 

Valid Results, Inc. September 17, 1997 25.55 lb/hr 

Big Horn Environmental February 22, 2006 7.37 lb/hr 

   
a  Average SO2 emission rate from three runs conducted during each source test. 

 

As presented in Table 3-1 above, the maximum SO2 emission rate from the No. 10 Power Boiler 

based on source testing is 25.55 pounds per hour, well below the modeled SO2 emission rate of 71.39 

pounds per hour.  During the source tests presented above, the firing rate of the boiler was near 

maximum capacity.  Therefore, if the results from these source tests are scaled to represent the 

maximum firing rate of the boiler during the 2003 to 2005 BART analysis period, the maximum 

emission rate based on testing still would be well below the modeled SO2 emission rate.  Thus, the 

source test results indicate that the modeled SO2 emission rate from the No. 10 Power Boiler used in 

the BART analysis was conservative compared to source test results for which the firing of primary 

sludge was accounted. 
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