
Packaging Corporation of America 
31831 West Highway 12 PO Box 138 Wallula, WA 99363-0138 
Telephone: (509) 547-2411 Fax: (509) 544-651 O 

February 27, 2020 

Mr. Gary Huitsing 
Department of Ecology 
PO Box 47600 
Olympia, WA 98504-7600 
gary.huitsing@ecy.wa.gov 

Subject: Regional Haze RACT/4-Factor Analysis - Response to follow-up 
questions 

Dear Mr. Huitsing: 

I am sending this letter and attachments in response to the regional haze RACT/4-
Factor Analysis follow up questions sent by the Department of Ecology in the letter 
dated January 13, 2020. Packaging Corporation of America (PCA) once again worked 
in conjunction with the Northwest Pulp and Paper Association (NWPPA) and ALL4 Inc. 
environmental consulting group to compile the responses to the follow-up questions. 
Please see the summarized questions and responses below. 

If you have need of further information, please contact me at (509) 545-3241 . 

Sincerely, 

Paul Butkus 
Environmental Manager 

cc: Philip Gent, Ecology (Philip.gent@ecy.wa.gov) 
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Please provide Ecology with copies of detailed vendor estimates for all 
considered control measures for verification. 

Many of the control cost estimates were based on a 2003 National Economic Research 
Associates (NERA) report titled "Evaluation of Air Pollution Control Costs for the Pulp 
and Paper Industry." A copy of that report was included in Appendix C of our Four 
Factor Analysis. The capital cost of low-NOx burners (LNB) was based on a 2016 John 
Zink quote, a redacted version of which is attached . Capital costs for selective catalytic 
reduction (SCR) and selective non-catalytic reduction (SNCR) were based on cost 
algorithms provided in the publicly available U.S. EPA control cost spreadsheets. 

What is the basis of the capital cost estimates for all controls considered? 

Capital costs for the following technologies were based on the 2003 NERA report 
"Evaluation of Air Pollution Control Costs for the Pulp and Paper Industry:" Electrostatic 
precipitator (ESP) upgrade, wet ESP (WESP), and wet scrubber. For the WESP, the 
cost of a dry ESP was conservatively used based on available information and it is 
expected that the cost of a WESP would be higher than the cost of a dry ESP due to the 
added complexity of the associated water handling systems. The cost of installing LNB 
on natural gas-fired boilers at the mills was estimated using cost information obtained 
from an August 26, 2016 John Zink Proposal for a 99 MMBtu/hour natural gas-fired 
boiler. 

Capital costs were scaled from the size (i.e., heat input capacity or exhaust gas flow 
rate) of the emission unit in the original estimate to the size of each mill's emission unit 
evaluated by ratioing the mill unit size to the original unit's size and applying an 
exponent of 0.6 (e.g., original cost* [new unit size/original unit size]"0.6). 
The costs for installing and operating an SCR system on mill boilers was estimated 
using U.S. EPA's "Air Pollution Control Cost Estimation Spreadsheet for Selective 
Catalytic Reduction (SCR)" (June 2019) that uses algorithms presented in the U.S. EPA 
Air Pollution Control Cost Manual, Section 4, Chapter 2. The costs for installing and 
operating an SNCR system on mill boilers was estimated using U.S. EPA's "Air 
Pollution Control Cost Estimation Spreadsheet for Selective Non-Catalytic Reduction 
(SNCR)" (June 2019) that uses algorithms presented in the U.S. EPA Air Pollution 
Control Cost Manual, Section 4, Chapter 1. 

Were current vendor estimates used? 

A 2016 vendor estimate was used to estimate the cost of retrofitting LNBs on natural 
gas-fired boilers. Ecology's requested timing for submittal of the analysis precluded 
evaluating options, performing engineering studies, and obtaining multiple site-specific 
vendor proposals for retrofitting existing equipment. Therefore, the best available 
information was used in the preparation of the analyses, including cost manual 
estimation techniques developed by the U.S. EPA. 
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In the absence of vendor cost estimates, how is the information in your 4-factor 
analysis verified? 

We utilized reliable technical resources and the best available information to develop 
the cost estimates. The NERA report was prepared for our industry association, the 
American Forest and Paper Association (AF&PA) by a reputable consulting firm. The 
methodologies in the U.S. EPA control cost manual are standard for use in estimating 
control costs for both industry permit applications and agency regulatory evaluations. 
The most recent chapters on NOx controls were subject to public review and comment 
prior to being published as final. 

Were site specific considerations included in the estimates? 

Yes, site specific conditions were considered in the estimates. As mentioned above, 
each capital cost estimate was scaled to the particular unit being evaluated. Operating 
costs were based on site-specific information, where available. The additional controls 
evaluated for each unit were based on site specific considerations. Site specific 
considerations for retrofits were mentioned in the report. Each cost effectiveness 
estimate was based on site specific emissions. 

However, as noted in the report, the analysis did not take into consideration all the site
specific factors that could impact either the feasibility or cost of installing additional 
controls on each unit (e.g., space constraints, need for utility upgrades, etc.). 
Retrofitting air pollution controls onto existing process equipment that may also be 
already equipped with controls can be a complicated endeavor as demolition and 
rearrangement of equipment add additional planning, coordination, logistics, and 
expense. As such, the technical feasibility and cost conclusions in the report represent 
a best-case potential for installing additional controls. 

Should ESP Dust Recovery Credits be Added to the Cost Calculations? 

The OAQPS Cost Manual includes a statement in Section 6, Chapter 3, Paragraph 
3.4.3 that for processes that can reuse the dust collected in the ESP or that can sell the 
dust in a local market a recovery credit should be taken. The ESP cost example under 
Paragraph 3.4.5.6 includes a waste disposal cost and a remark that finding a market for 
the ESP dust could reduce the total annual cost. The cost estimates for upgrading an 
ESP and for installing a WESP in the report include neither a waste disposal cost nor a 
recovery credit. Mills do typically recover material collected in ESPs for recovery 
furnaces and lime kilns for reuse within the process. However, the amount of sulfur in 
the process must be managed to prevent high liquor sulfidity from causing elevated SO2 
emissions from the recovery furnace, and sometimes this is done by purging precipitator 
saltcake (sodium sulfate). Therefore, one cannot assume that any additional ash 
collected in the ESP would automatically be returned to the process. 

However, if one assumes that the reduction in PM emissions corresponds to a reduction 
in purchased saltcake, the recovery credit would not be significant because purchased 
saltcake is on the order of 11 cents per pound (e.g., a 30-ton reduction in emissions 
would be only a $6,600 credit). With respect to boiler ash, we did not include a disposal 
cost, but even if the disposal cost were $50/ton, adding this cost to the estimate would 
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not appreciably increase the calculated cost per ton of PM10 removed. The amount of 
recovery credit for recovered lime or saltcake (and also the waste disposal cost) is 
within the margin of error of the entire estimate. 

Please provide capital costs, cost per ton of pollutant removed, and equipment 
specifications for the overtire air system and WESP that were installed on the 
Hogged Fuel Boiler. 

The capital costs for the 2007 installation of the Hog Fuel Boiler overtire air system and 
the WESP were $4.5 million and $4.4 million, respectively. Based on a 2002 control 
technology cost evaluation performed by Trinity consultants, the cost per ton of PM10 
removed with installation of the WESP was estimated at $18,580/ton. PCA was not 
able to locate a similar cost evaluation per ton of pollutant removed for the overtire air 
system. Equipment specifications for the overtire air system and the WESP can be 
found in the attached June 2007 Jansen document and the May 2007 Lundberg 
document, respectively. 
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