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Ms. Lisa F. Garcia

Regional Administrator

U.S. Environmental Protection Agency, Region 2
290 Broadway, 26" Floor

New York, NY 10007-1866

Dear Administrator Garcia:

On behalf of the Governor of the State of New York, | am submitting for approval by the
U.S. Environmental Protection Agency (EPA) a Source-Specific State Implementation
Plan Revision (SSSR) for Sylvamo Ticonderoga Mill (formerly International Paper
Ticonderoga Mill) in Ticonderoga, New York. This SSSR replaces and withdraws the
SSSR for the lime kiln that was submitted by the New York State Department of
Environmental Conservation (NYSDEC) on September 16, 2008, for International Paper
Ticonderoga Mill. This SSSR also replaces and withdraws the SSSR for the power
boiler and recovery boiler that was submitted by DEC on August 30, 2010 and
supplemented in December 2011 for International Paper Ticonderoga Mill.

Title 6 of the New York Codes, Rules, and Regulations (NYCRR) contains several
regulations that define Reasonably Available Control Technology (RACT) for certain
categories of stationary sources. The Air Title V Facility Permit for Sylvamo that was
issued on March 19, 2022, includes conditions that establish NOx RACT limits for the
lime kiln, power boiler, and recovery boiler for which there are no presumptive RACT
limits.

A public notice indicating that process specific RACT determinations would be
submitted to EPA as a SSSR was published in the Environmental Notice Bulletin (ENB)
on December 8, 2021. A public comment period was held through January 7, 2022. No
comments were received during the public comment period. The following documents,
including those that were used by the DEC to evaluate and approve RACT emission
limits, are enclosed with this proposed SSSR:

1. Source-Specific State Implementation Plan Revision, Reasonably Available
Control Technology, Sylvamo Ticonderoga Mill, Permit 1D:5-1548-
00008/00081. _

2. Public Notice as published in the Environmental Notice Bulletin on December 8,
2021.

3. Proof of Publication of Sylvamo Ticonderoga Mill’'s Title VV Permit Renewal
Application in the Plattsburgh Press Republican on December 9, 2021.

NEW
YORK
STATE

Department of
Environmental
Conservation



www.dec.ny.gov
www.dec.ny.gov

If you have any questions or concerns, please contact Amanda Bonville, Assistant
Engineer, Division of Air Resources, Bureau of Air Quality Planning, SIP Planning
Section at (518) 402-8396.

Sincerely,

i/

J. Jéred Snydér
Deputy Commissioner
Office of Climate, Air, & Energy

Enclosures

c: R. Ruvo, EPA Region 2
C. LaLone
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Acronyms and Abbreviations

CAA
DAR
DEC
EPA
NAAQS
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NYCRR
RACT
SIP
SSSR
VOCs

Federal Clean Air Act

DEC Division of Air Resources

New York State Department of Environmental Conservation
United State Environmental Protection Agency
National Ambient Air Quality Standards
Oxides of Nitrogen

New York Codes, Rules, and Regulations
Reasonably Available Control Technology
State Implementation Plan

Source Specific SIP Revision

Volatile Organic Compounds



Introduction

The United States Environmental Protection Agency (EPA) defines Reasonably
Available Control Technology (RACT) as the lowest emission limitation that a particular
source is capable of meeting by the application of control technology that is reasonably
available considering technological and economic feasibility.

Title 6 of the New York Codes, Rules, and Regulations (NYCRR) contains several
regulations that define Reasonably Available Control Technology (RACT) for certain
categories of stationary sources in New York. These regulations seek emissions
reductions of nitrogen oxides (NO,) and/or volatile organic compounds (VOCS) to help
attain and/or maintain the 8-hour ozone National Ambient Air Quality Standards
(NAAQS).

Depending upon the relevant RACT regulation, a source that is required to implement
RACT must meet a presumptive RACT limit, meet an alternate limit determined from an
approved technical analysis if reaching a presumptive RACT limit is technically or
economically infeasible, or meet an approved case-by-case RACT limit for sources
which do not have a presumptive RACT limit established in regulation. Individual source
specific RACT determinations that are included in a facility’s operating permit must be
submitted to EPA as a revision to the New York State Implementation Plan (SIP) to
satisfy the NOx and/or VOC RACT requirements under sections 182 and 184 of the
Clean Air Act (CAA).

The New York State Department of Environmental Conservation’s (DEC’s) DAR-20
guidance, titled “Economic and Technical Analysis for Reasonably Available Control
Technology (RACT),” provides procedures for the economic and technical feasibility
analysis that needs to be used to evaluate source-specific RACT determinations and to
determine appropriate RACT emission limits. This analysis must also be completed at
each renewal of the emission source owner's permit. The re-evaluation must contain the
latest control technologies and strategies available for review and allow for an inflation-
adjusted economic threshold.



Source-specific RACT Determination and RACT Analysis

The Air Title V Facility Permit for Sylvamo Ticonderoga Mill issued on March 19, 2022
contains a permit condition (Condition 52) that establishes a NOx emission limit for the
power boiler for which no presumptive RACT limit exists under 6 NYCRR 227-2.4.
Compliance will be determined using continuous emission monitoring based on a 24-
hour average.

The permit also contains permit conditions for the lime kiln (Condition 78) and the
recovery boiler (Condition 85), which also have no presumptive NOx emission limits.

The technical analyses used by DEC to determine the case-by-case RACT limits is
included in this Source Specific SIP Revision (SSSR) as Appendix A.



Air Title V Facility Permit and Permit Review Report

The RACT case-by-case permit conditions are included in Appendix B, but the complete
Air Title V Permit issued on March 19, 2022 for Sylvamo Ticonderoga Mill is available
at:

https://www.dec.ny.gov/dardata/boss/afs/permits/515480000800081 r4.pdf.

The Permit Review Report for this facility is available at:
https://www.dec.ny.gov/dardata/boss/afs/permits/prr 515480000800081 r4.pdf.



https://www.dec.ny.gov/dardata/boss/afs/permits/515480000800081_r4.pdf
https://www.dec.ny.gov/dardata/boss/afs/permits/prr_515480000800081_r4.pdf

Appendix A: Technical Analyses
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Executive Summary

The International Paper (IP) Ticonderoga mill (mill) is an integrated bleached kraft pulp and paper mill
located in Essex County, New York. The mill's process operations are supplied with steam and electricity
from an 855 MMBtu/hr boiler (power boiler). The power boiler combusts natural gas, bark and No. 6 oil.
Firing of natural gas in the power boiler commenced in June 2015 using compressed natural gas (CNG)
delivered to the mill via trucks.

Pursuant to the New York State NOx Reasonably Available Control Technology (RACT) rule (codified at 6
NYCRR 227-2), a source-specific RACT analysis was submitted to the New York State Department of
Environmental Conservation (NYSDEC) in September 2016. The current case-by-case RACT limits were
added to the mill's Title V permit. These NOx emission limits are 0.23 Ib/MMBtu as a 24-hr average during
the ozone season (May 1 through September 30), 0.22 Ib/MMBtu as a 30-day rolling average during the
ozone season and 0.23 Ib/MMBtu as a 30-day rolling average during the non-ozone season (October 1
through April 30). Pursuant to New York State’s Air Guide 20, source-specific RACT determinations are
required to be re-evaluated at the time of renewal of the facility’s Title V permit. This document serves to
satisfy this requirement.

As part of the RACT analysis, several candidate NOx control options were evaluated for their technical
and economic feasibility when applied to the power boiler. Since the mill has already installed low-NOx
burners on the power boiler in order to comply with the previous RACT determination, overfire air
improvements were not investigated further as both low NOx burner improvements and overfire air
improvements offer the same level of NOx control (approximately 8%). While flue gas recirculation with a
baghouse is a technically feasible control option, it was rejected as RACT due to excessive costs
($11,730/ton NOx controlled). Selective catalytic reduction and selective non-catalytic reduction were
rejected as RACT based on technical infeasibility and economic infeasibility ($9,230/ton NOx controlled),
respectively. Replacement of 100% of the No. 6 oil combusted in the power boiler with pipeline natural
gas or liquefied natural gas was rejected as RACT based on technical infeasibility. Replacement of 100%
of the No. 6 oil combusted in the power boiler with No. 2 oil was rejected as RACT based on economic
infeasibility ($75,000/ton NOx controlled). The mill already combusts natural gas (brought in as CNG) as
part of its fuel mix, however CNG is considered a “just-in-time” fuel whose supply is both interruptible and
curtailable. Replacing 100% of the No. 6 fuel oil with CNG is not a reasonably available control measure
at this time due to fuel supply reliability, and is rejected as RACT.

Therefore, the power boiler in its current configuration (with low-NOx burners, overfire air, and burning a
combination of the permitted fuels) satisfies NY State’s NOx RACT rule. IP proposes to continue the
following NOx emission limits:

e 0.23 Ib/MMBLtu as a 24-hour average (during the ozone season)

e 0.22 Ib/MMBtu as a 30-day rolling average (during the ozone season)
e 0.23 Ib/MMBtu as a 30-day rolling average (during the non-ozone season)
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1.0 Introduction

The International Paper (IP) Ticonderoga mill (mill) is an integrated bleached kraft pulp and paper mill located
in Essex County, New York. This facility is a major source as defined by the Clean Air Act and is located in
an area designated Unclassifiable/Attainment for the 8-hour ozone NAAQS. However, all of New York is part
of the Northeast Ozone Transport Region (NOTR) and is treated as moderate ozone nonattainment. The
mill's process operations are supplied with steam and electricity from the 855 MMBtu/hr No. 6 oil, wood/bark,
and natural gas-fired boiler, henceforth referred to as the power boiler. Historically, prior to the introduction of
natural gas in the power boiler, No. 6 oil provided approximately 75% of the heat input to the power boiler
with wood/bark accounting for the remaining 25%.

New York State rules (6 NYCRR 227-2) require certain boilers, stationary engines and other types of
combustion sources located at facilities considered a “major” source for NOx in the state of New York to
install Reasonably Available Control Technology (RACT) to reduce NOx emissions. The power boiler, due to
its size and the fuels burned, is subject to this rule. The mill submitted its power boiler NOx RACT analysis to
the NYSDEC in September 2016, which was approved by NYSDEC and the current case-by-case RACT
limits were added to the mill's Title V permit. These NOx emission limits are 0.23 Ib/MMBtu as a 24-hr
average during the ozone season, 0.22 Ib/MMBtu as a 30-day rolling average during the ozone season and
0.23 Ib/MMBtu as a 30-day rolling average during the non-ozone season. The power boiler currently
operates in compliance with these limits.

As required by NYSDEC rules in Air Guide 20, an updated case-by case NOx RACT analysis is required to
be submitted at the time of a facility’s Title V permit renewal. This document serves to satisfy this
requirement.

1.1 General Facility Description

Located on Lake Champlain, the mill is a fully integrated pulp and paper manufacturer of printing papers.
The mill processes hardwood and softwood logs and chips using the kraft pulping process, and produces
approximately 900 tons per day of uncoated free sheet paper for commercial printing. Converted kraft pulp is
washed, bleached and prepared for finishing by two paper machines. The chemical recovery for the pulping
process is typical for a kraft pulp mill and includes an evaporator set, a recovery furnace and smelt dissolving
tank, a causticizing area and a lime kiln. Steam and a portion of the electricity needs for the mill are provided
by the power boiler and the chemical recovery furnace. The balance of the electricity need is fulfilled via grid
purchases.

1.2 Overview of Affected Source

1.2.1 Boiler Description

The power boiler at the Ticonderoga mill is a multi-fuel fired stoker boiler with a rated fuel heat input capacity
of 855 MMBtu/hr. Based on the definitions in 6 NYCRR 227-2.2, the power boiler is characterized as a “very
large boiler”. The multi-fuel boiler is permitted to burn No. 2 fuel oil, No. 6 fuel oil, waste fuel type “A”,
wood/bark, rejected digester wood knots, primary clarifier fiber, dried secondary biomass, and natural gas
delivered to the mill by truck as CNG. The power boiler is also used as a combustion/destruction device for
the non-condensable gases produced in the pulping and chemical recovery processes. Upon completion of
the Natural Gas Conversion Project in 2015, the mill began introducing CNG into the fuel mix in the mill's
power boiler and lime kiln. This project initially displaced approximately 50% of the No. 6 fuel oil on a heat
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input basis during the ozone season and a smaller percentage during the non-ozone season. This
percentage has increased over time as discussed in Section 2.4.1.3.

Six low-NOx burner assemblies (three levels with two burners on each level) are available in the power boiler
for firing No. 6 oil or CNG. Normally, two burners are fired with CNG with additional burners fired with No. 6
oil as needed to meet the mill's steam demand. Wood/bark is pneumatically blown into the boiler through
four gravity-fed chutes located between the top two levels of the fuel oil burners. As a result of the 2011 NOx
RACT determination, the mill had the Coen Division of John Zink Company, LLC install six Dynaswirl-LN™
low-NOx burners as part of the Natural Gas Conversion Project.

1.2.2 Existing Controls on the Boiler

The boiler is equipped with a Buel Engineering Company multi-cyclone without fly ash injection for initial
particulate control. Additional particulate control and SO2 control for the power boiler is provided by an
Entoleter wet-alkaline scrubber that was installed in 1996. Sodium hydroxide is injected into the scrubber
recycle line to control SO2. The boiler is subject to 40 CFR 63 Subpart DDDDD for Industrial, Commercial
and Institutional Boilers and Process Heaters (Boiler MACT). In May 2016, the mill installed two parallel A.H.
Lundberg Model number 1010-494 wet electrostatic precipitators (WESPS) in order to provide further
particulate control to comply with the Boiler MACT. NOx emissions from oil and natural gas combustion are
controlled using Dynaswirl-LN™ low-NOx burners. These burners include venturi style air registers and fuel
staging techniques for NOx reduction. The burner design includes a tertiary air sleeve setup to allow
increased flexibility for combustion staging and flame shaping. The tertiary air sleeve allows for complete
combustion of the fuel in the post-combustion zone, where NOx formation is inhibited by the lower
temperatures and an oxygen lean environment. These burners have been successful in helping the power
boiler meet its current NOx limits.

1.2.3 NOx Emission Limits

The boiler is currently subject to a case-by-case NOx RACT limit of 0.23 Ib/MMBtu established under Phase
Il of the RACT rules. Specifically, the power boiler's NOx emissions are limited by the RACT rule and the
mill’s Title V permit to no more than 0.23 Ib/MMBtu as a 24-hr average during the ozone season, 0.22
Ib/MMBtu as a 30-day rolling average during the ozone season and 0.23 Ib/MMBtu as a 30-day rolling
average during the non-ozone season.

1.2.1 Current NOx Emissions

NOx emissions from the power boiler are continuously monitored using 40 CFR 75 monitoring system
protocols and reported to U.S. Environmental Protection Agency’s (EPA’s) Air Markets Program Data
Division. Continuous emissions monitoring reports indicate that the power boiler has been operating at or
below its current RACT limits. In calendar year 2019, NOx emissions from the power boiler averaged 0.16
Ib/MMBtu during the ozone season and 0.18 Ib/MMBtu during the non-ozone season.

1.3 NOx RACT Overview

The Clean Air Act requires existing major sources of NOx that are located in 0zone nonattainment areas, or
in ozone transport regions, to install RACT as one of many measures for improving air quality and
progressing toward attainment of the ozone standards.

RACT is defined in NY rules (6 NYCRR Part 200 “General Provisions,” 8200.1) as:

“Lowest emission limit that a particular source is capable of meeting by application of control
technology that is reasonably available, considering technological and economic feasibility.”
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NY RACT regulations (Phase I) were first adopted in 1994 to advance progress towards attainment of the 1-
hour ozone NAAQS. Phase Il NOx RACT regulations (6 NYCRR 227-2) were promulgated in 2010. As
stated previously, the power boiler is currently subject to and in compliance with the Phase Il, source-specific
NOx RACT limit of 0.23 Ib/MMBtu. A facility is required to revisit its source-specific NOx RACT analysis at
the time of its Title V permit renewal.

It should be noted that the lime kiln and the recovery boiler at the mill are also subject to the NOx RACT rule,
and updated source-specific NOx RACT analyses for those emission units are also being submitted with this
Title V permit application package.

1.3.1 Case-by-Case NOx RACT Analysis

The power boiler at the Ticonderoga mill is classified as a “very large boiler” since it is greater than 250
MMBtu/hr in size. However, because of its permitted fuel mix, there are no presumptive NOx RACT limits (6
NYCRR 227-2.4(a)(2)) applicable to the boiler. Therefore, as required under 6 NYCRR 227-2.4(g), a case-
by-case analysis was conducted in support of a reasonably achievable NOx RACT control level (see Section
2.0).

International Paper Ticonderoga Mill: Power Boiler NOx RACT Analysis August 2021
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2.0 Assessment of NOx Control Technology Options

2.1 Overview of NOx RACT Evaluation Process

The approach followed for conducting the analysis of NOx emissions control technologies is similar to a “top-
down” BACT analysis and is summarized below:

1. Identify emission control technology options that could potentially be employed.

2. Determine technical feasibility of each of the emissions control technology options identified in the first
step. Technology options that clearly would not function properly or could not be physically installed
and operated on the specific subject emission units are determined to be technically infeasible.
Technology options determined to be not technically feasible for this application would be eliminated
from further consideration.

3. Identify those technologies that are commercially available and have been demonstrated in practice
and have a proven track record of reducing emissions from sources with similar characteristics.

4. For those control technologies determined to be technically feasible, commercially available, and
demonstrated in practice on similar sources, determine the cost-effectiveness of each emissions
control technology option. Estimates of capital costs, operation and maintenance costs, and cost-
effectiveness measured in terms of dollars per ton of NOx emissions reduction ($/ton) would be
derived. Derivation would be based on cost and emissions reduction performance data obtained from
EPA, NYSDEC, equipment manufacturers and suppliers, and AECOM engineering judgment.

5. Identify emissions control technology options and combinations of technology options determined to
be both technically feasible and cost-effective.

6. Select the appropriate emissions control technology based on the following:

a. If only one technically feasible and cost-effective emissions control technology or combination of
technologies was identified, then this technology or combination of technologies was selected as
RACT.

b. If more than one technically feasible and cost-effective emissions control technology or
combination of technologies was identified, then the one that is achieves the lowest emission rate
was selected as RACT.

c. If no technically feasible and cost-effective emissions control technology or combination of
technologies was identified, then the current technology or combination of technologies was
selected as RACT.

As stated previously, there are no presumptive NOx RACT levels specified in 6 NYCRR 227-2.4 applicable to
the power boiler. This section presents the case-by-case analyses in support of an alternative NOx RACT
control level that can be reasonably achieved.

As required by 6 NYCRR Part 227-2, a range of possible NOx control technologies were identified by
conducting a review of the RACT/BACT/LAER Clearinghouse (RBLC)?!, state permits, and EPA Alternative

1 http://cfpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch
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Control Techniques documents?. The following technologies were studied in detail while developing the 2011
Alternative NOx RACT Analysis:

Fuel Switching (replacing No. 6 oil with No. 2 oil or natural gas);
Low-NOx Burner (LNB) Improvements;

LNB Improvements plus Overfire Air (OFA);

LNB Improvements plus Flue Gas Recirculation (FGR);

LNB Improvements plus FGR with a Baghouse;

Selective Catalytic Reduction System (SCR); and

Selective Noncatalytic Reduction System (SNCR).

The same technologies are being evaluated for this RACT analysis, albeit less exhaustively. Each alternative
found to be technically feasible was further evaluated to determine if it would be “reasonably available” for use
on the power boiler. Considerations for determining if a control qualifies as “reasonably available” include its
commercial availability, its overall stage of development, reliability track record on similar boilers, its economic
feasibility, as well as the expected level of emission control it can achieve.

NYSDEC? guidance defines criteria related to cost-effectiveness of a particular RACT alternative. A RACT
alternative is cost-effective if the annualized cost of that control is less than $5,500 per ton of NOx removed
based on potential annual emissions.* Alternatives that exceed these levels are not considered to be
“reasonably available” because of their excessive costs. If more than one alternative is found to cost less than
this criterion, the best option is selected based on cost-effectiveness.

2.2 NOx Formation

Nitrogen oxide emissions in a combustion device originate from two sources:

e Thermal NOx — is a result of the chemical reaction between the nitrogen and oxygen present in
combustion air. Thermal NOx is highly dependent on the combustion temperature, the quantity of
oxygen available to react with the atmospheric nitrogen and the residence time of the combustion air
in the high temperature region of the combustion chamber.

e Fuel NOx —is a result of the chemical reaction between the fuel-bound nitrogen and oxygen present in
the combustion air. Fuel NOx is relatively insensitive to temperature but is very sensitive to the
nitrogen content of the fuel.

2.3 NOyx Control Evaluation Studies of 2011

During summer and fall of 2011, the mill investigated the feasibility of modifications to the power boiler’'s No. 6
oil burners, flue gas recirculation system and overfire air system to reduce its NOx emissions. The original
equipment manufacturer (OEM) of the oil burners and FGR system was contracted to perform a study of the
existing system and make recommendations to lower NOx emissions. The OEM for the OFA system was
contracted to perform modeling of this system and make recommendations for NOx reductions. BE&K

2 http://www.epa.gov/ttncatcl/dirl/ichoiler. pdf

36 NYCRR Part 200 General Provisions, Subpart 201-3 Exemptions and Trivial Activities, and Subpart 227-2 Reasonably
Available Control Technology (RACT) for Oxides of Nitrogen (NOx), Assessment of Public Comments, Page 31.

4 NYSDEC RACT guidance document (DAR 20) has the cost-effectiveness threshold as $3,000 in 1994 dollars. Adjusted
for inflation, this is approximately $5,500.

International Paper Ticonderoga Mill: Power Boiler NOx RACT Analysis August 2021


http://www.epa.gov/ttncatc1/dir1/icboiler.pdf

AECOM Environment 2.3

Engineering was contracted to provide overall organization of the study and to develop capital and annual
operating cost estimates for the options.

Jansen Combustion and Boiler Technologies, Inc. (Jansen) had supplied the existing OFA system in 2005 and
had developed a Computational Fluid Dynamics (CFD) model of the boiler during that project. Jansen’s only
recommended improvement to potentially lower NOx emissions was to move the existing OFA ports to a
location above all the oil burners. At the time, Jansen projected this improvement to provide an 8% reduction
in NOx emissions.

The existing low NOx No. 6 oil burners were supplied by Todd Combustion (now owned by Coen Company,
Inc.) in 2005. In 2011, Coen projected that upgrading the nozzles of the existing burners would provide an 8%
reduction in NOx emissions. As part of the CNG project and the 2011 source-specific NOx RACT
determination, IP replaced the low-NOx No. 6 oil burners with six (6) low-NOx burners (Dynaswirl-LN™) with
natural gas firing elements in addition to oil. These burners were successful in helping the boiler meet the
source-specific, case-by-case NOx RACT limit of 0.23 Ib/MMBtu.

Todd Combustion also designed an FGR system which was installed on the boiler in 1995. However, the mill
had trouble running the FGR system, as designed, because dust from the discharge of the cyclones routinely
entered the windbox, blinding the flame scanners and causing them to trip which in turn led to boiler shutdown.
Due to the unreliability of the FGR system, it was eventually removed from service in 2012.

2.4  NOx Control Technologies
2.4.1 Alternative Fuel

The owner or operator of an emission source subject to the NOx RACT requirements may commit to burning a
cleaner fuel between May 1 and September 30 of each year. In accordance with 6 NYCRR 227-2.5 (a), fuel
switching must result in quantifiable annual NOx emissions equal to or less than the NOx emissions expected if
the emission source complied with the presumptive RACT emission limits (if applicable) set forth in 6 NYCRR
227-2.4.

As discussed below, IP has determined that fuel switching to 100% pipeline natural gas, 100% LNG, 100%
CNG or 100% distillate oil is not “reasonably available”. It should be noted that the power boiler needs to
maintain its capability to burn bark/wood, and that this fuel cannot be displaced from the fuel-mix.

2.4.1.1 Fuel Switching (Replace No. 6 Oil with Pipeline Natural Gas)

Firing natural gas in lieu of No. 6 fuel oil in the power boiler is a technically feasible NOx control option. Natural
gas has no fuel bound nitrogen; therefore, formation of fuel NOx is minimized. There is currently no natural
gas pipeline servicing the mill. In March 2012, the mill became aware of a natural gas pipeline, proposed by
Vermont Gas Systems, which would extend their service from Burlington, Vermont to Middlebury, Vermont. IP
engaged in discussions with Vermont Gas Systems and ultimately signed a contract in October 2012 to
become a party to the proposed pipeline and become a customer of Vermont Gas Systems. The contract
outlined the mill's costs to have Vermont Gas Systems enhance the proposed pipeline capacity and bring the
pipeline under Lake Champlain to serve the Ticonderoga mill by the end of 2015. In December of 2015,
Vermont Gas Systems notified the mill that the project costs had nearly doubled from initial estimates, and the
timeline for delivery to the mill would be extended by more than a year and a half. As a result, a decision was
made by the Ticonderoga mill to withdraw from the Vermont Gas Systems project, and therefore pipeline
natural gas is currently not available at the Ticonderoga mill. Thus, employing pipeline natural gas firing in lieu
of No. 6 fuel oil is not an available control measure at the present time, and is therefore not RACT.
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2.4.1.2 Fuel Switching (Replace No. 6 Oil with LNG)

Firing liquefied natural gas (LNG) in lieu of No. 6 fuel oil in the power boiler is a technically feasible NOx control
option. However, there are several safety concerns associated with the transportation and on-site storage of
LNG. Effective February 26, 2015, the NYSDEC established a permitting program for siting, construction and
operation of LNG facilities in the New York (6 NYCRR Part 570). Pursuant to Part 570.2, a facility can apply
for, and obtain a permit to store no more than 70,000 gallons of LNG onsite. Such limited fuel quantities
(70,000 gallons is equivalent to about 5,800 MMBtu) are insufficient to maintain power boiler availability.

There are still many unresolved issues which preclude the qualification of fuel switching to LNG as a
“reasonably available” control technology. Therefore, the use of LNG in lieu of No. 6 fuel oil is not a
reasonably available control measure at this time, and is therefore rejected as RACT.

2.4.1.3 Fuel Switching (Replace No. 6 Oil with CNG)

As noted earlier, Vermont Gas Systems’ Addison Natural Gas Project (ANGP) was scheduled to be completed
by December 2015. In order to prepare the power boiler (and the lime kiln) to burn natural gas, the mill
converted the power boiler and lime kiln during the normally scheduled annual maintenance outage in May
2015. To gain some early benefit from this investment, a temporary CNG delivery and decompression system
was installed. This allowed the mill to burn a limited quantity of natural gas until the natural gas pipeline
became available. However, with the cancellation of the pipeline project, the CNG delivery and
decompression system began to be viewed as permanent infrastructure to enable utilization of at least some
natural gas in the power boiler's and lime kiln’s fuel mix. It should be noted that the CNG system was
originally designed and sized to displace only a portion of the No. 6 fuel oil burned in the power boiler and lime
kiln. It has since been expanded to displace more No. 6 oil in the boiler's fuel mix. In 2019, the fuel heat input
to the power boiler were 22% No. 6 oil, 21% bark/wood and 57% CNG. In order to accommodate additional
CNG usage, maodifications have been made to the power boiler superheater section and the boiler feed water
heater. These modifications were originally included in the mill's “PSD Non-Applicability Analysis and Minor
Title V Permit Modification for the Natural Gas Conversion Project” submitted to the NYSDEC on September
19, 2014.

Since infrastructure is already in place and the mill already combusts natural gas in the power boiler,
increasing the use of CNG to completely replace No. 6 fuel oil is potentially a technically feasible option for NY
State’s NOx RACT. However, CNG is considered a “just-in-time” fuel supply compared to the existing No. 6
fuel oil supply, which can be stored in the million-gallon storage tank at the mill to ensure adequate and reliable
supply at all times. Mill fuel needs fluctuate seasonally, but can also fluctuate over short periods of time in
such a way that the CNG supply may not be reliably adequate. In addition, CNG supply is interruptible as well
as curtailable. Therefore, a reliable fuel oil system and supporting infrastructure needs to be maintained to
keep the mill functional during periods when CNG is unavailable or inadequate for meeting mill fuel needs.

Due to the unreliability/unavailability of CNG supply to support power boiler fuel needs at all times under all
operating conditions the option of displacing 100% of the fuel oil with CNG is rejected as RACT.

2.4.1.4 Fuel Switching (Replace No. 6 Oil with to No. 2 Oil)

Firing No. 2 fuel oil in lieu of No. 6 fuel oil in the power boiler is a technically feasible NOx control option. The
typical fuel bound nitrogen content of No. 2 fuel oil ranges from 10 ppmw to 400 ppmw?, significantly less than
the nitrogen content of No. 6 fuel oil.

5 http://www.fuelcertification.com/docs/fuel-composition/Nitrogen_and_Trace_Metals_in_No_2_Distillates.pdf
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To evaluate whether switching to No. 2 oil firing in the power boiler is a “reasonably available” control option,
an economic analysis was conducted to determine the cost effectiveness of the control measure (in terms of
dollars per ton of NOx controlled on a potential annual basis in accordance with NYSDEC's Air Guide 20). The
economic feasibility evaluation compares the estimated annualized cost of a control alternative (in current U.S.
dollars) divided by the reduction in potential annual NOx emissions (in tons) to the upper economic limit of
RACT. As mentioned earlier in the report, NYSDEC has recommended a threshold of $5,500/ton; i.e., if the
annualized cost of the control technology divided by the reduction in potential NOx emissions is greater than
$5,500/ton, then the control technology is not cost-effective.

According to the as-delivered fuel cost projections developed by IP, the difference between the cost of No. 2
and No. 6 fuel oil is expected to be approximately $5.90 per MMBtu. The additional annual fuel cost for
switching to No. 2 fuel oil firing in the boiler, calculated using the maximum continuous rating (MCR) of 855
MMBtu/hr and a potential annual operating rate of 8,760 hours per year, was determined to be approximately
$33,030,000. It should be noted here that the capital costs of adopting this option (tank and piping
improvements) would be insignificant in comparison to its annual operating cost, and were therefore not
considered in the cost effectiveness analysis.

Table 2-1 presents the cost-effectiveness analysis for the NOx control option of switching from No. 6 to No. 2
fuel oil firing in the power boiler. Based on Coen'’s guarantees, No. 2 fuel oil combustion will result in a NOx
emission rate of 0.225 Ib/MMBtu as compared to the currently permitted NOx emission rate of 0.23 Ib/MMBtu.
This would result in annual NOx reductions of 19 tons per year. The cost effectiveness of implementing this
control option would be approximately $1,764,000/ton NOx controlled, well above the acceptable threshold of
$5,500/ton NOx controlled. As the nitrogen content of bark is highly variable, it is difficult to estimate the effect
that bark addition will have on Coen’s guarantee of 0.225 Ib/MMBtu. However, even if it was hypothetically
possible to reduce NOx emissions to as low as 0.01 Ib/MMBtu®, the cost effectiveness of replacing 100% of the
No. 6 oil with No. 2 oil would still be excessive at $40,000/ton NOx controlled. Therefore, this NOx control
option is rejected as RACT due to its excessive costs.

Table 2-1  Annualized Cost and Cost Effectiveness of Replacing No. 6 Oil with No. 2 Oil

No. 6 Oil vs. .
Parameter No. 2 Oil Basis

The capital cost of this fuel switch is inconsequential

TOTAL CAPITAL COST: | Not Determined .
as compared to the annual operating cost.

DIRECT OPERATING COSTS:

Cost Difference, $/MMBtu $5.9 | Distillate oil ($/MMBtu) minus residual oil ($/MMBtu) @

TOTAL ANNUALIZED COST:
Power Boiler Capacity, MMBtu/hr 855

Mammgm Potential Annual 8,760
Operation, hr/yr

Maximum Annual Fuel Use,
MMBtu/yr

75% oil (at least 25% of the annual average heat input

5,617,350 | . ies from bark)

6 Due to its configuration and fuel mix, a NOx emission rate of 0.01 Ib/MMBtu is unreasonable for Ticonderoga mill’'s power
boiler.
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No. 6 Oil vs. .
Parameter No. 2 Oil Basis
Fuel Cost Increase, $/yr $33,030,018 | MMBtu/year * Cost Differential ($/MMBtu)
Currently Permitted NOx Emission 0.23 Current permit limit (0.23 Ib/MMBtu as a 24-hour
Rate, Ib/MMBtu ) average)
t((:)l;]r/ryernt Potential NOx Emissions, 861 | Based on 8,760 hours per year and 855 MMBtu/hr
Controlled NOx Emission Rate, 0.225 COEN's guarantee for burning No. 2 oil in the power
lb/MMBtu : boiler ®
NOx Emissions after Control, ton/yr 843 | Based on 8,760 hours per year and 855 MMBtu/hr
NOx Emission Reduction, ton/yr 19
COST EFFECTIVENESS ($/ton): $1,764,000 | ($/ton of NOx controlled)

(a) IP Ticonderoga Mill (average of the projected prices for the next 3 years: July 2021-June 2024). For the No. 6
oil, the price is $13.69/MMBtu for the 0.5% sulfur No. 6 oil, which the mill is currently purchasing. For the No. 2 oil,
the price / MMBtu is $19.57 for 0.0015% sulfur No. 2 oil, which is all that is sold in NY.

NOXx emission rate.

(b) COEN provided guarantees for the low-NOx burner design for 100% No. 2 oil combustion (i.e., no bark). As
the nitrogen content of bark is highly variable, it is difficult to estimate the effect that bark addition will have on the

Based on our calculations, even at a very low NOx emission rate of 0.01 Ib/MMBtu, it is highly cost prohibitive to
replace 100% of the No. 6 oil with No. 2 oil (> $40,000/ton NOx controlled).

2.4.2 Combustion Modifications

Combustion modifications reduce NOx formation through changes in the combustion parameters. For gas-,
wood- and oil-fired boilers, three types of combustion modifications are typically employed:

e Low-NOx burner improvements;
e Overfire air improvements; and,
e Flue gas recirculation (without and with baghouse).

2.4.2.1 Low-NOx Burner Improvements

During the 2011 RACT analysis, IP deemed this option to be technically and economically feasible and
therefore a candidate technology for retrofit to the power boiler at the Ticonderoga mill. In 2015, the mill
installed Coen’s Dynaswirl-LN™ low-NOx burners to meet the source-specific, case-by-case RACT limit of
0.23 Ib/MMBtu. Since this option is already implemented, no further evaluation is being conducted for this

option.

2.4.2.2 Overfire Air Improvements

During the 2011 NOx RACT analysis, it was determined that relocating overfire air ports is a technically
feasible control option for controlling NOx emissions from the power boiler. However, vendor information
suggested that relocating overfire air as a standalone control will not offer significant reductions in NOx

emissions over the low-NOx burners. In fact, both overfire air improvements and low-NOx burners offer a NOx
emission rate of 0.23 Ib/MMBtu (or an 8% improvement over the previous NOx levels). As indicated in Section

2.4.2.1, IP chose to install low-NOx burners to demonstrate compliance with their NOx RACT limit of 0.23
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Ib/MMBtu. Implementing OFA improvements does not offer any additional NOx reduction over the 8% already
achieved by the LNB improvements and is therefore, not evaluated further and is rejected as RACT.

2.4.2.3 Flue Gas Recirculation

In 1995, IP had installed a system for 15% flue gas recirculation on the power boiler. The mill had trouble
running this system because dust from the discharge of the cyclones routinely entered the windbox which
blinded the flame scanners causing them to trip. During the 2011 NOx Control Evaluation Studies, Coen had
recommended installing sight tubes through the windbox on all of the flame scanners and upgrading the purge
air blower in order to keep the flame scanners from being blinded by dust. However, the mill was skeptical of
this proposed solution based on previous experience with sight tubes on the mill’s lime kiln’s oil burner. The
lime kiln tubes routinely warped and eventually had to be removed. The mill concluded that it would be a
substantial risk to run 15% FGR with the particulate laden flue gas as will be the case with the power boiler
since it fires bark fuel. The FGR system was removed from service in 2012.

Therefore, FGR alone (i.e., without a particulate control device) is considered to be technically infeasible, and
is rejected as RACT.

2.4.2.4 Flue Gas Recirculation with Baghouse

As discussed in Section 2.4.2.3 above, flue gas recirculation using flue gas with a high concentration of
particulate matter is technically infeasible. This section presents an analysis of whether recirculation using flue
gas which has been routed through a fabric filter (baghouse) is a reasonably available control technology. The
potential baghouse will need to be placed immediately downstream of the multi-clones.

Since there are no problems presented by clean flue gas, 15% flue gas recirculation post baghouse is a
technically feasible control alternative. Vendor information from 2011 suggests that this control option is
capable of reducing the NOx emissions from the power boiler to 0.20 Ib/MMBtu, i.e., offer an annual reduction
of 112 tons NOx/year over the currently permitted NOx RACT emission rate of 0.23 [b/MMBtu.

It should be noted that the costs for this option were developed during the 2011 NOx RACT analysis before
removal of the FGR system. Therefore, the costs presented in Table 2-2 include only enhancements to an
existing FGR system, and are lower than what would be required today given that the FGR system is no
longer present.

In general, the annualized cost for a control technology alternative comprises of capital costs and annual
operating costs.

Direct capital costs include the following:

e Equipment costs (including instrumentation, taxes, and freight);

¢ Installation (including foundations and support, handling and erection, electrical, piping, insulation of
ductwork, and painting);

e Site preparation; and,

e Buildings.

Indirect capital costs include:

e Engineering;

e Construction and field expenses;
e Contractor fees;
e  Start-up;
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e Performance tests; and
e Contingencies.

The total capital cost is then annualized by multiplying the sum of the direct and indirect capital costs by a
capital recovery factor (CRF):

i(1+i)"
(1+i)"-1

where i is the annual interest rate (%) and n is the equipment life, in years. An annual interest rate of 7% and
an equipment life of 10 years were used to calculate the CRF. Use of these values results in a CRF of 0.142.

CRF=

BE&K solicited quotations from Clyde Bergmann for the baghouse. BE&K then developed a capital cost
estimate including the purchased equipment cost after accounting for taxes and freight, and direct and indirect
installation costs. Direct annual operating costs including consumables, electricity, labor, steam costs and ash
disposal costs were also calculated by BE&K. Indirect annual operating costs such as overheads, property
taxes, insurance and administration, and capital recovery were calculated by AECOM based on standard
factors presented in EPA’s Control Cost Manual’. Table 2-2 and Table 2-3 present the capital cost and
annualized cost, respectively, of this control option.

As shown in Table 2-3, implementation of 15% FGR with baghouse would result in an annual cost of
$1,318,100 for a saving of 112 tons of NOx per year. The resulting cost effectiveness of $11,730/ton of NOx
controlled is well in excess of the $5,500/ton threshold accepted by NYSDEC to deem a control reasonably
available. Therefore, this control option is rejected as RACT.

7 Air Pollution Control Cost Manual, Sixth Edition. EPA/452/B-002-001. Office of Air Quality Planning and Standards,
Research Triangle Park, NC. January.
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15% FGR with a

Baghouse

Basis

DIRECT COSTS:

PURCHASED EQUIPMENT

(a) Basic Equipment (BE)

$10,600

Six new steam traps, piping to condensate header, and
insulation (BE&K)

(a) Basic Equipment (BE)

$180,000

Replace Guide pipe, swirler, front door, and oil atomizers

(a) Basic Equipment (BE)

$4,000

Windbox sight tubes for flame scanners (3 per burner)

(a) Basic Equipment (BE)

$12,000

Upgrade inlet air damper

(a) Basic Equipment (BE)

$2,000

Power supply for purge air blower

(a) Basic Equipment (BE)

$15,000

Windbox O2 meter and transmitter

(a) Basic Equipment (BE)

$20,000

FGR flowmeter (annubar) and transmitter

(a) Basic Equipment (BE)

$941,000

Baghouse (budgetary quotation from Clyde Bergmann)

(a) Basic Equipment (BE)

$9,000

Three extra large dumpsters for ash

(a) Basic Equipment (BE)

$78,000

48 -inch ductwork and dampers for baghouse

(a) Basic Equipment (BE)

$18,000

Power supply and electrical supply for FGR baghouse air
system and control system

(c) Instrumentation & Controls

Included in the Basic Equipment cost

(d) Sales Tax $38,688|3% of BE
(e) Freight $64,480(5% of BE
TOTAL PURCHASED EQUIPMENT (PE): $1,392,800
DIRECT INSTALLATION
(a) Foundations and Support Included in the detailed project estimate by BE&K
(b) Handling and Erection Included in the detailed project estimate by BE&K
(c) Electrical Included in the detailed project estimate by BE&K
(d) Piping Included in the detailed project estimate by BE&K
(e) Insulation for Piping Included in the detailed project estimate by BE&K
(f) Painting Included in the detailed project estimate by BE&K
TOTAL DIRECT INSTALLATION (DI): $1,425,000 | Detailed project estimate by BE&K

Site Preparation

None

Buildings

$25,000

Building modifications for baghouse

TOTAL DIRECT COST (TDC):

$2,842,800

PE + DI + site preparation + buildings

INDIRECT COSTS:

INDIRECT INSTALLATION

(a) Engineering and Project Management

$530,000

Detailed project estimate by BE&K

(b) Construction & Field Expenses

$359,600

Detailed project estimate by BE&K

(c) Contractor Fees

$139,280

10% of PE

(d) Contingencies

$387,168

10% of TDC, engineering, construction and field expense,
and contractor fees.

OTHER INDIRECT COSTS

(a) Startup & Performance Tests $25,000| AECOM estimate
(b) Downtime $0
(c) COEN Service Representative $12,000(8 days at $2,000/day

(d) Baghouse Service Representative

$15,000

10 days at $1,500/day

TOTAL INDIRECT COST:

$1,453,000

TOTAL CAPITAL COST:

$4,295,800
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Table 2-3  Annualized Cost and Cost Effectiveness of 15% FGR with Baghouse

15% FGR with a .
Basis
Baghouse
TOTAL CAPITAL COST: $4,295,800
DIRECT OPERATING COSTS:
Maintenance Labor $97,200|Same as maintenance materials
Maintenance Materials $97,200(324 bags/yr at $300/bag
o Burners will require an extra 100 Ib/hr of steam for each of
Steam for Atomization $99,300 six guns. Steam cost is $18.90/1,000 Ib.
- 50 hp( 38 kW) for FGR fan and 100 hp (75 kW) for
Electricity $108,900 baghouse air compressor at $0.11/kWh
Labor $25,550(2 hours per duty at $35/hr
Ash disposal $66,430(2,555 ton/yr at $26/ton
Indirect Operating Costs
Overhead $131,970|60% of Total Maintenance and Labor
Property Tax $43,000{1% of Total Capital Cost
Insurance $43,000{1% of Total Capital Cost
Administration $85,900|2% of Total Capital Cost
Capital Recovery $611,600|10 yr life, 7% interest rate
TOTAL ANNUALIZED COST: $1,318,100
Power Boiler Capacity, MMBtu/hr 855
Maximum Potential Annual Operation, hr/yr 8,760
Currently Permitted NOx Emission Rate, Ib/MMBtu 0.23
Current Potential NOx Emissions, ton/yr 861
Controlled NOx Emission Rate, Ib/MMBtu 0.20
NOx Emissions after Control, ton/yr 749
NOx Emission Reduction, ton/yr 112
COST EFFECTIVENESS ($/ton): $11,730

2.4.3 Add-On Controls
Various add-on NOx controls were evaluated for applicability to the multi-fuel power boiler at the mill. Of the
available add-on controls, only two were determined to be applicable:

e Selective Catalytic Reduction (SCR)

e Selective Non-Catalytic Reduction (SNCR)

A detailed discussion of the two technologies is presented in the following sub-sections.

2.4.3.1 Selective Catalytic Reduction
Selective catalytic reduction (SCR) involves injecting ammonia (NHz) or urea into the flue gas upstream of a
catalyst bed. The chemical reaction that takes place is:

Oz + 4NO + 4NHs —=2T 5 4N, + 6H.0

The NOx (which is primarily NO) and NHs react on the catalyst surface to form nitrogen and water. This is
accomplished because the catalyst lowers the activation energy of the NOx decomposition reaction. This also
allows for use of this technology at relatively lower exhaust gas temperatures of 650°F to 1100°F. SCR
technology can remove approximately 90% of total NOx (thermal and fuel) while using between 0.9 and 1.0
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moles of NHs for every mole of NOx. The overall reaction results in 5 to 10 parts per million (ppm) of
unreacted NHs to escape to the atmosphere (ammonia slip).

The major components of an SCR system are a catalyst-bed reactor, an ammonia injection grid, and an
ammonia storage unit. A residence time of 0.5 to 1.0 second allows for adequate mixing of the NHs and NOx
before the catalyst bed. Several other parameters, besides the exhaust gas temperature, are important in
optimal functioning of SCR: catalyst composition and configuration, the sulfur and metals content of the
exhaust, and the design of the ammonia-injection system. Typically, the catalyst-bed reactor is located in a
high dust location, downstream of an economizer and upstream of an air pre-heater. In retrofit situations,
extensive physical modifications may be required to allow the use of SCR.

SCR systems are widely used on coal fired boilers as well as natural gas and distillate oil fired combustion
turbines in the U.S. However, a high dust SCR is not technically feasible for wood fired boilers because the
high sodium and potassium concentrations that result from wood combustion would quickly poison the
catalyst. In a few cases, a regenerative SCR system has been installed after a fabric filter on boilers burning
only wood. However, a regenerative SCR system has never been installed after a wet scrubber or on a boiler
burning bark and No. 6 oil. A regenerative SCR system uses a structured packing for heat recovery that can
be plugged by low levels of ammonium sulfate and bisulfate formed by reactions between ammonia (used as
the reagent in the SCR) and sulfur compounds, especially sulfuric acid mist, in the flue gas. Regenerative
SCR is technically feasible for boilers burning only wood with a fabric filter due to insignificant concentrations
of sulfuric acid mist but is not technically feasible for boilers using wet scrubbers or those burning oil.
Therefore, this technology is rejected as RACT.

2.4.3.2 Selective Non-Catalytic Reduction

Selective non-catalytic reduction (SNCR) is similar to SCR except SNCR does not utilize a catalyst bed. A
gaseous, anhydrous or aqueous reagent is injected into the boiler and mixed with the hot combustion gases.
The reagent then reacts with the NOx in the gas stream, converting it into nitrogen gas and water vapor.
SNCR is "selective" in that the reagent reacts primarily with NOx and not with oxygen or other major
components of the combustion gases. No solid wastes are created in the process. However, because the
power boiler is a swing boiler, air emissions of unreacted ammonia or ammonia slip may be as high as 10 — 20

ppm.
The reactions that take place in the SNCR system are:

6NO + 4NHz3 ——> 5Nz + 6H20
6NO2 + 8NHz —— 7Nz + 12H20

Urea, cyanuric acid, and hydrazine can also be used as reagents in place of NHsz. The critical factor in the
reduction of NOx in an SNCR system is the gas temperature. Because there is no catalyst used, the optimal
gas temperature range is 1600° to 2100°F. At higher temperatures, the reagent reacts more with oxygen than
with NO which results in the formation of more NOx. At lower temperatures, the rate of reaction declines,
resulting in less NOx control and greater concentrations of unreacted reagents.

SNCR is technically feasible for application to No. 6 oil, natural gas and wood fired stoker boilers and it is
commercially available for retrofit on swing boilers. The adverse environmental impacts associated with SNCR
systems are ammonia slip, ammonia in wastewater and ammonia in boiler ash. The ammonia slip may cause
an increase in condensable particulate matter emissions since ammonia is a precursor to ammonium sulfate
and ammonium nitrate.

The next step in RACT determination was to evaluate the cost effectiveness of this control alternative. In
2011, AECOM solicited, and received, a budgetary proposal for a SNCR system from Fuel Tech, Inc. In their
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proposal, Fuel Tech indicated that the maximum control that could be achieved with a retrofit SNCR system is
approximately 25% at 90% MCR. However, NYSDEC requires that RACT cost effectiveness analyses be
conducted based on full load or 100% MCR and potential annual hours of operation, i.e., 8,760 hours/year.
Based on information provided by Fuel Tech, AECOM calculated the percent control offered by the SNCR at
100% MCR to be approximately 21%. The 21% reduction in NOx emissions corresponds to a controlled NOx
emission rate of 0.18 Ib/MMBtu.

Fuel Tech’s proposed NOX OUT® HERT (High Energy Reagent Technology) SNCR system would consist of a
common 10,000 gallon heated and insulated reagent storage tank that would feed into a circulation module
installed in a heated enclosure located near the tank. This would provide reagent feed to an independent level
control metering module that would meter the reagent into a dilution water stream to feed distribution panels
for two levels of wall injectors on the boiler. The flow to the injectors would be automatically controlled based
on the operation of the unit and would be determined during start-up and optimization of the system. The NOX
OUT® Process incorporates the controlled injection of a 50% urea based reagent in to the furnace at gas
temperatures of 1,600°F to 2,200°F to reduce NOx to nitrogen (N2), and produce carbon dioxide (CO2) and
water (H20).

The following items were included in Fuel Tech’s scope of supply:

One 10,000 gallon heated and insulated FRP Storage Tank
One Circulation Module

One Independent Level Control Metering Module (MM-LF-2P)
One Distribution Module (DM-HT-4)

One Distribution Module (DM-HT-3)

Seven HERT Injectors

One Redundant Blower Module

One Standard PLC based Control Package

The following were not included in Fuel Tech’s scope of supply:

Installation of Fuel Tech Supplied Equipment
Foundations/Structural Steel Modifications If Required
Interconnecting Piping and Wiring of Furnished Equipment
Control Interface

NOx, Ammonia and CO Monitoring Equipment

Chemical Supply

Required Furnace Openings or port modifications

Testing

AECOM and BE&K estimated® the cost for the items not included in Fuel Tech’s proposal using the factored
method contained in the EPA Air Pollution Control Cost Manual as summarized in Table 2-4. Costs for
permitting are included in the contractor fees estimate. The factors used to estimate the various cost
components for this preliminary analysis were obtained from the EPA Air Pollution Control Cost Manual.

8 These cost estimations were conducted as part of the 2011 NOx RACT Analysis and have not been adjusted to account
for price escalation.
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Annual operating costs associated with an SNCR system include the following:

Electricity associated with the power needed to run the air blowers,

Operating labor,

Supervisory labor,

Maintenance labor and materials,

Ammonia CEMS labor,

Urea usage, and,

Indirect costs (including overhead, administration, property tax, insurance, and capital recovery).

The estimated capital cost of the SNCR system is shown in Table 2-4. The annualized cost of the SNCR
system is presented in Table 2-5. Note that no cost escalations are included in the estimates.
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Table 2-4  Capital Cost of SNCR

Environment

Capital Cost of Selective Noncatalytic Reduction

2-14

SNCR

Basis

DIRECT COSTS:

PURCHASED EQUIPMENT

(a) Basic Equipment (BE)

$680,000

Fuel Tech HERT™ SNCR

(a) Basic Equipment (BE)

$30,000

Furnace wall penetrations

(a) Basic Equipment (BE)

$12,800

Wet pipe sprinkler system

(a) Basic Equipment (BE)

$4,260

Safety shower

(a) Basic Equipment (BE)

$4,000

Potable water

(a) Basic Equipment (BE)

$6,500

Fire protection piping

(a) Basic Equipment (BE) $54,500|Electrical
(a) Basic Equipment (BE) $3,200|HVAC
(a) Basic Equipment (BE) $100,000{Ammonia CEMs

(c) Instrumentation & Controls

$15,000

Furnace temperature indicators

(d) Sales Tax $23,858(3% of BE
(e) Freight $36,878[5% of BE
TOTAL PURCHASED EQUIPMENT (PE): $971,000
DIRECT INSTALLATION
(a) Foundations and Support $32,000{BE&K estimate

(b) Handling and Erection

Included in the detailed project estimate by BE&K

(c) Electrical

Included in the detailed project estimate by BE&K

Piping Included in the detailed project estimate by BE&K
d) Pipi luded in the detailed proj i b &
e) Insulation for Piping Included in the detailed project estimate by BE&K
lation for Pipi luded in the detailed proj i b &
Painting Included in the detailed project estimate by BE&K
inti luded in the detailed proj i b

TOTAL DIRECT INSTALLATION (DI):

$708,500

Detailed project estimate by BE&K

Site Preparation

Buildings

$80,500

Butler Building to house SNCR system

TOTAL DIRECT COST (TDC):

$1,760,000

PE + DI

INDIRECT COSTS:

INDIRECT INSTALLATION

(a) Engineering and Project Management $475,000| Detailed project estimate by BE&K
(b) Construction & Field Expenses $211,000(Detailed project estimate by BE&K
(c) Contractor Fees $97,100(10% of PE

(d) Contingencies

$254,310

10% of TDC, engineering, construction and field expense,

and contractor fees.

OTHER INDIRECT COSTS

(a) Startup & Performance Tests

$15,000

AECOM estimate

(b) Downtime

$0

(c) SNCR Senvice Engineer

$10,500

7 days at $1,500/day

TOTAL INDIRECT COST:

$1,062,900

TOTAL CAPITAL COST:

$2,822,900
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Table 2-5

Environment

Annualized Cost and Cost Effectiveness of SNCR

2-15

SNCR Basis
TOTAL CAPITAL COST: $2,822,900
DIRECT OPERATING COSTS:
Operating Labor (DL) $54,800|1 hr per shift @ $50/hr (fully burdened)
Supenisory Labor $8,200(15% of DL
Maintenance Labor $42,300{1.5% of Total Capital Cost

Maintenance Materials

$42,300

1.5% of Total Capital Cost

NOxOUT A Urea Solution

$957,800

Estimate derived from Fuel Tech, 77 gal/hr. $1.42/gal
delivered cost based on quotation from QLF @

Electricity

$38,500

Estimate from Fuel Tech, 40 kW at $0.11/kWh.

Ammonia CEMs Labor

$10,000

AECOM experience

Indirect Operating

Costs

Owerhead $94,560{60% of Total Maintenance and Labor
Property Tax $28,200(1% of Total Capital Cost
Insurance $28,200{1% of Total Capital Cost
Administration $56,500(2% of Total Capital Cost
Capital Recovery $401,900|10 yr life, 7% interest rate
TOTAL ANNUALIZED COST: $1,690,300

Power Boiler Capacity, MMBtu/hr 855
Maximum Potential Annual Operation, hr/yr 8,760
Currently Permitted NOx Emission Rate, Ib/MMBtu 0.23
Current Potential NOx Emissions, ton/yr 861
Controlled NOx Emission Rate, Ib/MMBtu 0.18
NOx Emissions after Control, ton/yr 678
NOx Emission Reduction, ton/yr 183

COST EFFECTIVENESS ($/ton): $9,230

expected to be very different than that in 2016.

(a) Quality Liquid Feeds' Randy Saini (randy@qlf.com provided a quote for 50% urea solution in June 2016. The urea cost is not

(b) EPA Air Pollution Control Cost Manual, Sixth Edition, Section 4, Page 2-44. EPA/452/B-002-001. January 2002.

As shown in Table 2-5, the annual cost of an SNCR system is $1,690,300 for an annual NOx reduction of 183
tons. This equates to a cost effectiveness of $9,230/ton NOx controlled, well above the threshold acceptable
to NYSDEC of $5,500/ton NOx controlled. Therefore, SNCR is rejected as RACT due to its excessive annual

costs.
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3.0 Conclusion

The IP Ticonderoga mill is a major source of NOx and is located in an ozone nonattainment area
(NOTR). Per NYSDEC's NOx RACT rules (6 NYCRR 227-2), certain sources, including the power
boiler at the mill, are required to install “Reasonably Available Control Technology” as one of many
measures for improving air quality and progressing toward attainment of the ozone standard. Under
these rules, IP is required to either meet the presumptive NOx RACT limits in 6 NYCRR 227-2.4 (if
applicable) or comply using one or more of the four options given in 6 NYCRR 227-2.5.

The power boiler does not have any applicable presumptive NOx RACT limits due to its unique fuel
mix that includes bark and wood. Shutting down the boiler is also not acceptable. Therefore, IP
conducted case-by-case analyses of potential NOx control technologies as a means of complying
with NOx RACT in accordance with 6 NYCRR 227-2.5 (c). Several candidate NOx control options
were evaluated for their technical and economic feasibility when applied to the power boiler. The
analyses and their individual conclusions are described in detail in Section 2.0. Since the mill has
already installed low-NOx burners on the power boiler, overfire air improvements were not
investigated further as both the technologies offer the same level of NOx control (approximately 8%).
While FGR with a baghouse is a technically feasible control option, it was rejected as RACT due to
excessive costs ($11,730/ton NOx controlled). Neither SCR, nor SNCR was found to be RACT due
to its technical infeasibility (SCR) and cost prohibitive nature (SNCR, $9,230/ton NOx controlled),
respectively. Both pipeline natural gas and liquefied natural gas were rejected as RACT based on
technical infeasibility. Replacement of No. 6 fuel oil with No. 2 fuel oil was rejected as RACT based
on economic infeasibility ($1,764,000/ton NOx controlled).

The mill already combusts CNG as part of its fuel mix, but replacing 100% of the No. 6 oil with CNG
is not a reasonable alternative at this time because CNG is considered a “just-in-time” fuel whose
supply is both interruptible and curtailable. Therefore, we conclude that the power boiler in its current
configuration (with low-NOx burners, overfire air, and burning a combination of the permitted fuels)
satisfies NY State’s NOx RACT. IP proposes to continue the following NOx emission limits:

e 0.23 Ib/MMBLtu as a 24-hour average (during the ozone season)

¢ 0.22 Ib/MMBtu as a 30-day rolling average (during the ozone season)
e 0.23 Ib/MMBtu as a 30-day rolling average (during the non-ozone season)
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1.0 Recovery Furnace NOx RACT - Update

1.1 Process Overview

A recovery furnace is an indirect water-walled steam generator used to recover inorganic chemicals
from spent cooking liquors and to produce steam as a collateral benefit. The furnace consists of a
large vertical combustion chamber lined with water tubes. The heat exchanger section consists of a
boiler/furnace, a superheater, and an economizer. The kraft recovery furnace at the Ticonderoga
Mill is a non-direct-contact (low-odor) furnace manufactured by Babcock and Wilcox. The recovery
furnace predates NSPS Subpart BB applicability date and is therefore not subject to the regulatory
requirements. Steam is generated at a maximum pressure of 875 psig and a temperature of 825°F.
The fuel used in the furnace is spent concentrated cooking liquor (black liquor). The liquor in the
burners has a solids content of approximately 68%, and is made up of organic and inorganic
fractions. The organic fraction contains lignin derivatives, carbohydrates, soap, and waxes. The
inorganic portion consists primarily of sodium sulfate.

Black liquor is sprayed into the furnace at an elevated level in the combustion chamber through four
black liquor guns positioned in the middle of two opposite walls. The suspended liquor begins
burning as it falls through the combustion zone. The following are the major steps in the combustion
process:

e The liquor is dehydrated to form a char.

e The charis burned in a bed at the bottom of the furnace.

e The ash (inorganic portion) remaining after combustion of the char is exposed to active reducing
conditions to convert sodium sulfate and other sodium-sulfur-oxygen compounds to sodium
sulffide.

e The organic materials in the upper section of the furnace are oxidized in the presence of
secondary and tertiary air supplied through air ports.

e Reduced inorganic material (smelt), which consists of a mixture of sodium sulfide and sodium
carbonate, is continuously drained from the furnace.

Combustion of the char begins on the hearth of the furnace. Combustion air is supplied through air
ports located in the furnace walls. The primary air supply, to initiate char combustion, is introduced
in the lower portion of the char and is kept to a minimum to maintain the necessary reducing
conditions to convert the ash to sodium sulfide. The secondary air supply is located at a higher level
in the furnace to create the oxidizing condition required to control the char bed height. A tertiary air
supply is used to complete combustion in the upper levels of the furnace and thereby reduce
emissions of total reduced sulfur (TRS) compounds. TRS compounds from the recovery furnace are
limited to 10 ppm (or 8 ppmvd @ 8% O32). As the char bed is burned, the inorganic ash is liquefied
and drains to the furnace hearth where it is reduced to smelt.
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Combustion gases produced by the burning of the liquor are passed through the heat exchanger
section of the furnace before being exhausted to an electrostatic precipitator. The gases are cooled
to about 800°F in the boiler/furnace tube bank before passing into the economizer. Temperature of
the gases leaving the economizer is approximately 700°F.

The start-up fuel in the mill's recovery furnace is No. 6 fuel oil that is fired through five guns at a level
several feet below the liquor guns. Three additional oil guns are located above the liquor guns at the
tertiary air port level. Each oil gun has a maximum oil firing rate of approximately five gallons per minute
(5 gpm). Besides startup and shutdown, the auxiliary fuel oil may also be fired when the liquor flow is
interrupted or reduced to maintain steam supply to the mill’s process units.

1.2 NOxRACT Requirement

Per NYSDEC's Air Guide 20, an updated case-by case NOx RACT analysis is required to be
submitted at the time of a facility’s Title V permit renewal and this updated NOx RACT analysis for
the recovery furnace is being submitted to satisfy that requirement.

The original NOx RACT analysis and the subsequent updates concluded that the existing design
and operation of the mill’s recovery furnace constitutes RACT, and resulted in a NOx limit of 100
ppm by volume, dry @ 8% O:x.

1.3 NOyx Control Technologies

The recovery furnace is a complex chemical reactor with specific emission limits established by the
NYSDEC for particulate matter, opacity and TRS. Recovery furnaces are designed to operate under
reducing (i.e., oxygen-deficient) conditions in the ash bed. In addition, the recovery furnace is
designed to minimize emissions of un-combusted organics (including TRS) by providing secondary
and tertiary air above the bed. The furnace is equipped with a staged air system (primary,
secondary, and tertiary air ports) and a staged fuel system (five No. 6 fuel oil guns at one level and
three at a higher level). This design results in an environment that minimizes NOx emissions
through “staged air” combustion control. It is doubtful that any further combustion modifications
could reduce NOx emissions, since the NOx is principally the result of fuel-bound nitrogen in the
black liquor. This fact is supported by an analysis of the kinetics of thermal NOx formation
performed by National Council of Air and Stream Improvement (NCASI) (“An Analysis of Kraft
Recovery Furnace NOx Emissions and Related Parameters”. Technical Bulletin No. 636, July 1992,

pp 3-5).

AECOM reviewed U.S. EPA’'s RACT BACT LAER Clearinghouse (RBLC) information with regards to
permitted NOx emission rates for recovery furnaces. Table 1-1 summarizes the allowable emission
rates for new or modified recovery furnaces that were permitted in the last 20 years. In every instance,
recovery furnaces have not been required to apply any combustion modifications or post combustion
technologies. In fact, the NOx concentrations measured during the recent stack test conducted in
August 2020 (44.9 ppm @ 8% O2) show that the recovery furnace at the mill operates well below the
levels specified in recent RBLC determinations.
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Table 1-1

RBLC Search Results — NOx Control on Recovery Furnaces

PERMIT
RBLCID FACILITY NAME DATE PRIMARY FUEL THROUGHPUT CONTROL METHOD DESCRIPTION EMISSION LIMIT
AL-0222 ROCK-TENN MILL COMPANY, LLC 9/15/2003 4.32 mmlb/day 110 PPMV @ 8% 02 3HR
AL-0237 ID COURTLAND 5/9/2005 BLACK LIQUER 950 MMBTU/H 75 PPM@8%02 3HRS
AL-0254 ALABAMA RIVER PULP 2/5/2008 BLACK LIQUOR 7.5 MMLB BLS/DAY 75 PPM
AL-0266 GEORGIA PACIFIC BREWTON LLC 6/11/2014 Black Liquor 1355 MMBTU/ hr Staged air combustion 90 PPM@8%02 3HRS AVG
AL-0266 GEORGIA PACIFIC BREWTON LLC 6/11/2014 Natural Gas 1355 mmbtu Gas Combustion 0.2 LB/MMBTU 3 HRSAVG
AL-0302 ROCKTENN STEVENSON 4/29/2015 Black Liquid 58334 LB/LB BL 120 PPM@8%02 30 DAYSAVG
AL-0320 GP BREWTON 1/3/2018 Black Liquor 1355 MMBtu/hr 90 PPMV @8% 02
POTLATCH CORPORATION - CYPRESS
AR-0027 BEND MILL 3/13/2000 BLACK LIQUID SOLIDS 2.57 MMLB BLS/D PROPER DESIGN AND OPERATION 110 PPMDV
GEORGIA-PACIFIC CORPORATION - BLACK LIQUOR SOLIDS STAGED COMBUSTION WITH FOUR LEVELS OF
AR-0099 CROSSETT PAPER OPERATIONS 5/31/2007 AND NO. 6 FUEL OIL 6.9 MMLB BLS/D COMBUSTION AIR 110 PPMV @ 8% 02 | 3-HR AVERAGE
GREEN BAY PACKAGING - ARKANSAS
AR-0156 KRAFT DIVISION 2/8/2019 black liquor solids 401400 T/YR 80 LB/H
3 1-HOUR
AR-0161 SUN BIO MATERIAL COMPANY 9/23/2019 Black Liquor Solids 2900 MMBtu/H Quaternary Air/Staged Combustion 85 PPMVD @ 8% 02 TESTS
NEW OFA YSTEM (QUARTENARY AIR) COMBUSTION
FL-0302 GEORGIA PACIFIC PALATKA MILL 5/29/2007 BLACK LIQUORS SOLID 210000 LB/H IMPROVEMENTS 80 PPMVD @8% 02
30-DAY
ROLLING AVG
FL-0311 BUCKEYE FOLEY MILL 8/22/2008 | BLACK LIQUOR SOLID (BLS) 625 MMBTU/H OVERFIRED AIR AT STAGED COMBUSTION 80 PPMVD @8% 02 BY CEMS




PERMIT

RBLCID FACILITY NAME DATE PRIMARY FUEL THROUGHPUT CONTROL METHOD DESCRIPTION EMISSION LIMIT
30-DAY
ROLLING AVG
FL-0311 BUCKEYE FOLEY MILL 8/22/2008 | BLACK LIQUOR SOLID (BLS) 527 MMBTU/H OVERFIRED AIR AND STAGED COMBUSTION 80 PPMVD @ 8% 02 BY CEMS
LA-0122 MANSFIELD MILL 8/14/2001 71 TBLS/H GOOD PROCESS CONTROLS 147.8 LB/H
STAGED COMBUSTION, GOOD EQUIPMENT DESIGN
LA-0174 PORT HUDSON OPERATIONS 1/25/2002 2.81 MM LB/D AND PROPER COMBUSTION TECHNIQUES. 142.01 LB/H
STAGED COMBUSTION, GOOD EQUIPMENT DESIGN
LA-0174 PORT HUDSON OPERATIONS 1/25/2002 3.96 MM LB/D AND PROPER COMBUSTION TECHNIQUES. 192.06 LB/H
PROPER COMBUSTION CONTROL AND AIR
LA-0201 RED RIVER MILL 5/24/2006 BLACK LIQUOR 6.4 MM LB/D COMBUSTION OPTIMIZATION 80 PPM @ 8% 02
LOW NOX BURNERS (FOR FOSSIL FUELS) & PROPER
BOILER DESIGN AND GOOD COMBUSTION PRACTICES HOURLY
LA-0207 MANSFIELD MILL 7/22/2004 961.3 MMBTU/H (BLACK LIQUOR SOLIDS FIRING) 135 LB/H MAXIMUM
GEORGIA PACIFIC CORPORATION,
Ms-0075 MONTICELLO MILL 7/9/2003 BLACK LIQUOR 861.4 MMBTU/H 200.2 LB/H
GEORGIA PACIFIC CORPORATION,
Ms-0075 MONTICELLO MILL 7/9/2003 BLACK LIQUOR 861.4 MMBTU/H 200.2 LB/H
GEORGIA PACIFIC CORPORATION,
Ms-0078 MONTICELLO MILL 5/14/2004 BLS 861.4 MMBTU/H STAGED AIR COMBUSTION 200.2 LB/H
GEORGIA PACIFIC CORPORATION,
Ms-0078 MONTICELLO MILL 5/14/2004 BLS 861.4 MMBTU/H STAGED AIR COMBUSTION 200.2 LB/H
NC-0092 RIEGELWOOD MILL 5/10/2001 NO. 6 FUEL OIL 557 MMBTU/H GOOD COMBUSTION PRACTICE 586.5 LB/H
8 PERCENT
INTERNATIONAL PAPER - RIEGELWOOD OXYGEN (24-
NC-0107 MILL 3/18/2004 BLACK LIQUOR SOLIDS 140 T/H PROPER DESIGN AND GOOD COMBUSTION CONTROL 100 PPMV HR AVERAGE)
INTERNATIONAL PAPER - ROANOKE
NC-0108 RAPIDS MILL 3/3/2004 BLACK LIQUOR SOLIDS 3 MMLB/D FURNACE DESIGN AND COMBUSTION OPTIMIZATION 100 PPM 8% 02 30-DAY
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PERMIT

RBLCID FACILITY NAME DATE PRIMARY FUEL THROUGHPUT CONTROL METHOD DESCRIPTION EMISSION LIMIT
ADDITION OF 4TH LEVEL OF AIR TO RECOVERY
FURNACE/GOOD COMBUSTION PRACTICE/RECOVERY
WEYERHEAUSER COMPANY-MARLBORO FURNACE FIRING RATE AND PULP PRODUCTION LIMITS
SC-0083 PAPER MILL 12/10/2002 HEAVY BLACK LIQUOR 4.4 MMLB/D (4.4 MMLB BLS/D AND 1410 ADTBP/D) 100 PPM @ 8% 02
SC-0084 BOWATER COATED PAPER DIVISION 10/31/2001 HEAVY BLACK LIQUOR GOOD COMBUSTION CONTROL 80 PPMVD @ 8% 02
ADDITION OF A 4TH LEVEL OF AIR TO THE RECOVERY 10 DAY
FURNACE TO AID IN GOOD COMBUSTION CONTROL ROLLING
SC-0141 RESOLUTE FP US INC 3/16/2006 BLACK LIQUOR 2040 T/D BLS THAT INCLUDES THE INSTALLATION OF A NOX CEMS 78 PPMV@8% 02 AVERAGE
TX-0263 DONAHUE INDUSTRIES, INC. PAPER MILL | 10/17/2000 NONE INDICATED 55 LB/H
INLAND PAPERBOARD & PACKAGING
TX-0471 ORANGE MILL 9/2/2005 black liquor solids 1.98 MMLB/D Staged combustion and good combustion practices 95 LB/H 1-H
INLAND PAPERBOARD AND PACKAGING
TX-0485 ORANGE MILL 10/5/2004 NATURAL GAS 90 LB/H
INTERNATIONAL PAPER COMPANY PULP
TX-0515 AND PAPER MILL 1/11/2006 112.42 LB/H
INTERNATIONAL PAPER COMPANY PULP
TX-0515 AND PAPER MILL 1/11/2006 63.12 LB/H
LONGVIEW FIBRE PAPER AND
WA-0303 PACKAGING, INC 11/1/2006 1150 TBLS/D 95 PPMDV @ 8% 02 24 HAV
LONGVIEW FIBRE PAPER AND
WA-0303 PACKAGING, INC 11/1/2006 1200 TBLS/D GOOD COMBUSTION PRACTICE. 95 PPMDV @ 8% 02 24 HAV
LONGVIEW FIBRE PAPER AND
WA-0303 PACKAGING, INC 11/1/2006 2000 TBLS/D GOOD COMBUSTION PRACTICES. 95 PPMDV @ 8% 02 24 HAV
LONGVIEW FIBRE PAPER AND
WA-0303 PACKAGING, INC 11/1/2006 1950 TBLS/D 95 PPMDV @ 8% 02 3HAV
THE PERMITTEE SHALL DEMONSTRATE GOOD
COMBUSTION OPERATIONS BY MONITORING THE
TEMPERATURE OF THE GAS STREAM AND THE IN-STU
WI-0141 MOSINEE PAPER CORPORATION 12/18/2000 BLACK LIQUOR 250 MMBTU/H PERCENT OF OXYGEN OF THE FLUE GAS. 186.2 T/YR




1.3.1 Low-NOxBurners

The use of low-NOx burners has not been demonstrated for black liquor combustion in recovery
furnaces. Black liquor can contain up to 40% water by weight. The drying, pyrolysis and smelt burning
of the liquor droplets occurs during their travel from the liquor guns to the smelt bed. In recovery
furnaces, black liquor is fed into the furnace separate from the combustion air, using spray guns.
Therefore, liquor firing is incompatible with the staged combustion that is inherent in the design of low-
NOx burners. Additionally, use of low-NOx burners has not been demonstrated on a recovery furnace.
Therefore, low-NOx burners are not an available alternative on this source type, and hence
unrepresentative of RACT for NOx control for a recovery furnace.

1.3.2 Flue Gas Recirculation

According to NCASI, flue gas recirculation (FGR) is not a viable option for recovery furnaces. FGR
contributes to additional flue gas volume in the furnace. This leads to an increase in velocities of the
flue gas, which may cause liquor entrainment which in turn can cause fouling of the recovery furnace
tubes. Additionally, the NOx generated in recovery furnaces is primarily fuel NOx from black liquor,
and FGR reduces only thermal NOx formation. Therefore, the minimal thermal NOx control offered
by the technology is not justified in light of the issue of liquor entrainment and tube fouling.

FGR has not been demonstrated on a recovery furnace; it is not considered technically feasible, is not
reasonably available, and is therefore not representative of RACT.

1.3.3 Air Staging

Recovery furnaces typically employ staged combustion to maximize recovery of the pulping chemicals.
This staged combustion technique also helps to control NOx emissions. Maintaining oxygen deficient
conditions near the liquor guns makes for an ideal off-stoichiometric staged combustion process. The
mill's recovery furnace already includes a tertiary air system. Small capacity and relatively short furnace
height of the recovery furnace represent physical constraints that prevent the mill from making more
extensive combustion air system modifications on this unit. In particular, the physical dimensions of this
boiler will not allow for the installation of a fourth level of combustion air (quaternary air staging).
Therefore, adding quaternary air is not technically feasible for the recovery furnace at the mill and is
therefore rejected as RACT.

1.3.4 Fuel Switching (Replace No. 6 Oil with No. 2 Qil)

Fuel switching, specifically switching from No. 6 oil to No.2 oil, would not result in significant NOx
reductions due to the fact that a relatively small quantity of oil is fired in the furnace. Per the mill's Title V
permit, the recovery furnace is permitted to burn no more than 2,470,000 gallons of fuel oil.
Nevertheless, a comparison of the relative cost associated with fuel switching has been performed and
is summarized in Table 1-2. Based on the fuels’ nitrogen contents, use of No. 2 fuel oil in lieu of No. 6
oil will result in a fuel-NOx emission reduction of greater than 99%. Based on the incremental cost of
No. 2 oil over No. 6 oil, the cost effectiveness of this fuel switching is found to be $47,600 per ton of NOx
reduced, well in excess of NYSDEC's threshold of $5,500/ton. Therefore, fuel switching (replacing No. 6
oil with No. 2 ail) is rejected as RACT due to excessive costs.

1.3.5 Fuel Switching (Replace No. 6 Oil with Pipeline Natural Gas)

Firing natural gas in lieu of No. 6 fuel oil in the recovery furnace is a technically feasible NOx control
option. Natural gas has no fuel bound nitrogen; therefore, formation of fuel NOx is minimized. There is
currently no natural gas pipeline servicing the mill. In March 2012, the mill became aware of a natural
gas pipeline, proposed by Vermont Gas Systems, which would extend their service from Burlington,
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Vermont to Middlebury, Vermont. IP engaged in discussions with Vermont Gas Systems and ultimately
signed a contract in October 2012 to become a party to the proposed pipeline and become a customer
of Vermont Gas Systems. The contract outlined the mill’s costs to have Vermont Gas Systems enhance
the proposed pipeline capacity and bring the pipeline under Lake Champlain to serve the Ticonderoga
mill by the end of 2015. In December of 2015, Vermont Gas Systems notified the mill that the project
costs had nearly doubled from initial estimates, and the timeline for delivery to the mill would be
extended by more than a year and a half. As a result, a decision was made by the Ticonderoga mill to
withdraw from the Vermont Gas Systems project, and therefore pipeline natural gas is currently not
available at the Ticonderoga mill.

Moreover, as discussed previously, the primary source of NOx in the recovery furnace is the fuel-bound
nitrogen in the black liqguor. NOx emissions from the auxiliary fuel contribute very little to the overall
NOx. Therefore, replacement of the current auxiliary fuel with a lower nitrogen fuel will not offer any
significant NOx reductions. Secondly, the recovery furnace is currently not equipped to combust natural
gas. Capital investment will be required to incorporate natural gas in the recovery furnace. Such capital
investment is not justifiable given the small quantity of auxiliary fuel burned in the recovery furnace and
the relatively small contribution of that auxiliary fuel to the overall NOx generated at the recovery
furnace. For these reasons, employing pipeline natural gas in lieu of No.6 fuel oil in the recovery
furnace is not an available control measure at the present time and is rejected as RACT.

1.3.6 Fuel Switching (Replace No. 6 Oil with LNG)

Firing liquefied natural gas (LNG) in lieu of No. 6 fuel oil in the recovery furnace is a technically feasible
NOx control option. However, there are several safety concerns associated with the transportation and
on-site storage of LNG. Effective February 26, 2015, the NYSDEC established a permitting program for
siting, construction and operation of LNG facilities in New York (6 NYCRR Part 570). Pursuant to Part
570.2, a facility can apply for, and obtain a permit to store no more than 70,000 gallons of LNG onsite.
However, 70,000 gallons (equivalent to approximately 5,800 MMBtu) is not sufficient to maintain the
recovery furnace’s availability and reliability. There are still many unresolved issues which preclude the
qualification of fuel switching to LNG as a “reasonably available” control technology. Additionally, capital
investment will be required in order to install an LNG gasification system and enable the recovery
furnace to combust LNG. Such capital investment is not justifiable given the small quantity of auxiliary
fuel burned in the recovery furnace and the relatively small contribution of that auxiliary fuel to the overall
NOx generated at the recovery furnace. For the reasons discussed above, the use of LNG in lieu of No.
6 fuel oil is not a reasonably available control measure at this time.

1.3.7 Fuel Switching (Replace No. 6 Oil with CNG)

Compressed natural gas (CNG) is currently available at the mill but is preferentially used by the power
boiler and then the lime kiln at the mill. There is currently no surplus CNG available for the recovery
furnace to use. Additionally, the recovery furnace is currently not able to combust natural gas.
Significant capital expense would be incurred to replace or supplement the current No. 6 oil burners with
natural gas burners. Moreover, as discussed in Section 1.3.5 and 1.3.6, switching from No. 6 oil to
natural gas would not result in significant NOx reductions due to the fact that a very small quantity of
auxiliary fuel (currently No. 6 oil) is fired in the furnace. The recovery furnace is intended to burn black
liquor solids as a first step in regenerating the cooking liquor. The periods where oil firing is necessary is
when the furnace is experiencing a cold start or when the black liquor flow is interrupted or reduced.
Therefore, fuel switching to natural gas (in the form of PNG, LNG or CNG) is not a reasonably available
control option for the mill's recovery furnace at the present time and is rejected as RACT.
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1.3.8 Selective Non-Catalytic Reduction (SNCR)

SNCR achieves NOx reductions by injecting ammonia or urea into the exhaust stream, which reacts
with the NOx to form N2 and H20 at sufficiently high temperatures. The temperatures required for
SNCR to operate effectively range from 1,600°F — 2,100°F. Although this temperature range is
present in the furnace, the use of SNCR is not considered to be technically feasible for a recovery
furnace for a number of reasons, including:

e The introduction of ammonia would interfere with the reducing environment that is required to
convert the sodium compounds in the recovery furnace.

e Ammonia reacts with sulfur compounds to form ammonium sulfate, which could cause serious
operational problems due to cold end corrosion, and reduced heat transfer as a result of
deposits forming on tubes. Such deposits would need to be periodically water washed,
requiring the furnace to be shut down. The opacity standard could be violated by the
ammonium chloride formed by the reaction of ammonia with the hydrogen chloride in the
furnace exhaust.

e Ammonium sulfate particulate would be collected in the electrostatic precipitator. The dust
collected in the precipitator is recycled into the black liquor feed to the furnace. The presence of
ammonia contaminants in the black liquor feed is undesirable, and would increase to the
nitrogen content of the fuel fed to the furnace, thereby increasing NOx levels in the flue gases.

e Recovery furnace explosions as a result of the explosive mixture of water and smelt are an
essential safety concern. With SNCR, either ammonia or urea is injected in aqueous form,
which therefore poses serious safety concerns.

AECOM has not found any commercially demonstrated uses of SNCR in recovery furnaces. Due to this
reason and the issues identified above, SNCR is deemed to be technically infeasible for this application
and is rejected as RACT.
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Table 1-2

Cost Effectiveness of Replacing No. 6 Oil with No. 2 Oil — Recovery Furnace

International Paper Ticonderoga Mill

Cost Effectiveness of Fuel Switching: Recovery Furnace (R-ECOVB)

Recovery Furnace Permitted NOx Emissions

Value Units Reference
Recovery Furnace Permitted 0 Current Permit Limit (RACT
NOx Emission Rate 100 | ppmvd @ 8% O; and BART); Condition 79

NOx lb/MMBtu = ppm x 1/molar volume x MW x Fd x 20.9/(20.9

- %0,)
Molar Volume = 385.6 | dscf/Ib-mol
Ib/lb-mol (used
MW NOx =
X 46 NO»)
% Oz = 8| %
Fd= 9190 | dscf/MMBtu

Current Permit Limit

Recovery Furnace Permitted 599 Ib/MMBtu (No. 6 oil | converted to Ib/MMBtu;

NOx Emission Rate ) and BLS combined) | includes black liquor solids
too.

Potential Annual Fuel Oil to 2,470,000 | gal/year Permit Limit (Condition 78)

Furnace

Potential Annual Fuel Oil Heat 371,000 | MMBtu/yr Permit Limit (Condition 78)

Input to Furnace

NOXx Reduction from Fuel Switching

Value Units Reference
Average of mill provided
data for eight samples,
Nitrogen Content of No. 6 oil 0.28 | % March 2019 through

February 2021. Information
from oil supplier COA.
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Average of mill provided
data January 2019-March
2021. Weekly testing by 3rd
party laboratory. During this

Heating value of No. 6 oil 18,624 | Btu/lb .
time the sulfur content of
the fuel was 1% or less.
Since December 2019 it was
0.5% or less.
Average of mill provided
data January 2019-March
2021. Weekly testing by 3rd

Heating value of No. 6 oil 148,885 | Btu/gal party laboratory. During this
time the sulfur content of
the fuel was 1% or less.
Since December 2019 it was
0.5% or less.

Molecular Weight of N, 28 | Ib/Ib-mol

Value | Units Reference

Molecular Weight of NO, 46 | Ib/Ib-mol

No. 6 Oil @ 0.28 % N 0.25 | Ib/MMBtu

Typical Nitrogen Content of No. 2 9|I contains practically

No. 2 Oil 0% zero nitrogen. Assumed

' 0.0% N, content.

'OI'?/lplcaI Heating value of No. 2 19,500 | Btu/lb

No.20il@ 0% N 0.00 | Ib/MMBtu

Annual Fuel NOx Emissions on =|b/MMBtu * MMBtu/year *

No. 6 Oil 4581 | tons/year tons/2000 Ib

Annual Fuel NOx Emissions on =|b/MMBtu * MMBtu/year *

No. 2 Oil 0.00 | tons/year tons/2000 Ib

Tons of NOx Controlled by Fuel 45.81 | Tons/yr

Switching
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Differential Costs of Fuel Switching

Value Units Reference

IP Ticonderoga Mill (average
of the projected prices for
the next 3 years: July 2021-
June 2024). This is for 0.5%
sulfur oil, which the mill is
currently purchasing.

No. 6 Oil Cost/unit $13.69 | S/MMBtu

Annual cost of No. 6 Oil $5,078,990 | S/yr

IP Ticonderoga mill (average
of the projected prices for
the next 3 years: July 2021-
June 2024). This s for
0.0015% sulfur oil, which is
all thatis sold in NY.

No. 2 Oil Cost/unit $19.57 | S/MMBtu

Annual cost of No. 2 Oil $7,260,470 | S/yr

Incremental Annual Cost of

Fuel Switching $2,181,480 | S/yr

Cost Effectiveness of Fuel Switching

Value Units Reference

Well in excess of the

Annualized Cost/Tons of NOx $47 624 S/ton of NOx NYSDEC's acceptable cost
Controlled ! Controlled effectiveness threshold of
$5,500/ton.
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1.3.9 Selective Catalytic Reduction (SCR)

Like SNCR, the use of SCR to reduce NOx emissions has not been commercially demonstrated on
recovery furnaces. The exhaust from the electrostatic precipitator contains hydrogen chloride and
sodium sulfate. Even placing such a catalyst after the electrostatic precipitator would result in the
catalyst being fouled by the dust, making it ineffective within a short period of time.

The temperature required for SCR is 550 °F — 800 °F, whereas the exhaust gas temperature at the
recovery furnace stack (post electrostatic precipitator) is approximately 400 °F. Placement of the SCR
after the particulate control device would render the flue gas too cool for the NOx reduction reaction to
occur. Reheating the cooled flue gas would result in substantial energy penalties as well as additional
NOx emissions from auxiliary fuel combustion. Since SCR has not been demonstrated in practice on
any commercial or pilot scale installation on recovery furnaces (see Table 1-1), and is not offered via
commercial channels for this source type, it is not considered available, and is therefore not RACT.

1.4 Recovery Furnace NOx RACT Summary

Based on the discussions presented in Section 1.3, IP asserts that RACT for the recovery furnace is the

current recovery furnace design and operating practices. Lower permitted NOx rates presented in the
RBLC are due to the addition of a fourth stage of combustion (quaternary air). As indicated previously,
addition of a fourth layer of combustion air is not feasible for the mill's recovery furnace due to the

unavailability of space above the tertiary air ports. The combination of the reducing environment in the

lower part of the furnace, and the staged air (tertiary air) combustion that is maintained in the upper part
of the furnace both result in the low NOx concentrations that have been measured to date. Therefore, IP

requests that the NOx RACT limit for the mill’'s recovery furnace continue to be 100 ppmvd @ 8% O-.
Compliance with this limit is proposed to be demonstrated via compliance testing once per permit term.
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2.0 Lime Kiln NOx RACT — Update

2.1 Process Overview

The mill owns and operates a lime kiln as an integral part of the kraft pulping process. The kiln’s function is
to calcine the lime mud into quicklime. The lime kiln fires No. 6 fuel oil and/or compressed natural gas
(CNG), with propane used for startup and process stabilization. In operation since 1970, the Ticonderoga
Mill's lime kiln is 250 feet long and 9 feet in diameter and is equipped with a wet venturi scrubber to control
particulate matter emissions. In addition, the mill adds caustic to the scrubber to control TRS compound
emissions from the kiln’s flue gases. Like the recovery furnace, the lime kiln predates NSPS Subpart BB
and is therefore not subject to the regulatory requirements. The lime kiln is, however, subject to a more
stringent TRS limit of 10 ppmvd (or 0.7 Ib/hr, whichever is more restrictive).

2.2 NOx RACT Requirement

Per NYSDEC's Air Guide 20, an updated case-by case NOx RACT analysis is required to be submitted at
the time of a facility’s Title V permit renewal and this updated NOx RACT analysis for the lime kiln is being
submitted to satisfy the permit requirement.

The original NOx RACT analysis submitted in May 2006 and the subsequent updates concluded that the
existing design and operation of the lime kiln constitutes RACT, and resulted in a NOx limit of 120 ppm by
volume, wet @ 10% Oz. Prior to the availability of CNG at the mill in 2015, combustion of No. 6 oil provided
the required heat for the oxidation of lime mud. In order to ensure optimal oxidation of the lime mud and to
ensure compliance with the stringent TRS limit, the lime kiln needs to be operated at high temperatures and
oxygen levels.

In July 2020, IP conducted testing on the lime kiln for both No. 6 oil firing and natural gas firing. The results
of the test are as follows:

NOx emission rate (No. 6 oil firing) — 54.81 ppm (wet) @ 10% O2 (0.77 Ib/ton CaO)

NOx emission rate (natural gas firing) — 20.36 ppm (wet) @ 10% O2 (0.48 Ib/ton Ca0)

2.3  NOy Control Technologies

As noted previously, the lime kiln at the mill combusts both natural gas and No. 6 oil. NCASI’s study of kraft
lime kiln indicates that practically all the NOx generated from oil firing in kilns originates from the fuel (i.e.,
fuel NOx). Therefore, for the oil burning scenario, burner replacement, or employment of combustion air
staging techniques, will not offer any significant reductions in NOx emissions as these measures target
thermal NOx emissions only. Although a search of the RBLC (see Table 2-1) indicated that the only NOx
control available for lime kilns is to employ “good combustion controls”, IP investigated the potential
applicability of a range of NOx control options to the lime kiln at the mill.

2-1



Table 2-1

RBLC Search Results — NOx Controls on Lime Kilns

PERMIT
ISSUANCE
RBLCID FACILITY NAME DATE PRIMARY_FUEL THROUGHPUT CONTROL_METHOD_DESCRIPTION EMISSION LIMIT
3 HRAVG
AL-0245 ROCK-TENN COMPANY 3/25/2009 NATURAL GAS 54167 | LB/H LIME 94.8 | LB/H (METHOD 7 OR 7E)
AL-0268 GEORGIA PACIFIC BREWTON LLC 6/11/2014 Natural Gas 35417 | LB CaO/H 112 | PPMV @10% 02 3 HRSAVG
AR-0161 SUN BIO MATERIAL COMPANY 9/23/2019 Natural Gas 225 | MMBtu/hr Good Combustion Practices 180 | PPMVD @ 10% 02 3 1-HOUR TESTS
@ 10% 02, AV OF 3
FL-0302 GEORGIA PACIFIC PALATKA MILL 5/29/2007 NO. 6 FUEL OIL 415 | T/H 140 | PPMVD TEST RUN
GOOD PROCESS CONTROLS, WATER CONTENT
LA-0122 MANSFIELD MILL 8/14/2001 142 | MMBTU/H OF LIME 103.7 | LB/H
GOOD EQUIPMENT DESIGN AND PROPER
LA-0174 PORT HUDSON OPERATIONS 1/25/2002 340 | T/D COMBUSTION TECHNIQUES 48.78 | LB/H
GOOD EQUIPMENT DESIGN AND PROPER
LA-0174 PORT HUDSON OPERATIONS 1/25/2002 270 | T/D COMBUSTION TECHNIQUES 38.75 | LB/H
PROPER KILN DESIGN AND OPTIMIZED
LA-0201 RED RIVER MILL 5/24/2006 NATURAL GAS 191625 | TONS CaO/YR COMBUSTION PRACTICES 190 | PPM @ 10% 02
GOOD COMBUSTION PRACTICES AND KILN
MS-0075 | GEORGIA PACIFIC CORPORATION, MONTICELLO MILL 7/9/2003 NATURAL GAS 200 | MMBTU/H DESIGN. 95.6 | LB/H
MS-0077 | GEORGIA PACIFIC CORPORATION, MONTICELLO MILL 3/4/2005 NATURAL GAS 145.9 | MMBTU/H GOOD COMBUSTION 95.6 | LB/H
OR-0044 HALSEY PULP MILL 1/22/2004 NATURAL GAS 78320 | TONS CAO/YEAR GOOD COMBUSTION CONTROL 112 | PPM@10% 02 3 HOUR AVERAGE
SC-0084 BOWATER COATED PAPER DIVISION 10/31/2001 NO. 6 FUEL OIL 152 | PPMVD @ 10% 02
NATURAL GAS, GOOD COMBUSTION CONTROL WITH LOW
PROPANE, NO. 6 NOX BURNERS AND REQUIRED NOX CEMS 30 DAY ROLLING
SC-0141 RESOLUTE FP US INC 3/16/2006 FUEL OIL 600 | T/D CAO (PART OF BACT) 138 | PPMV@10%02 AVERAGE
TX-0485 | INLAND PAPERBOARD AND PACKAGING ORANGE MILL | 10/5/2004 NATURAL GAS 42 | LB/H
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PERMIT

RBLCID FACILITY NAME ISSI;’:I"ICE PRIMARY_FUEL THROUGHPUT CONTROL_METHOD_DESCRIPTION EMISSION LIMIT
INTERNATIONAL PAPER COMPANY PULP AND PAPER
TX-0515 MILL 1/11/2006 38.91 | LB/H
WA-0303 LONGVIEW FIBRE PAPER AND PACKAGING, INC 11/1/2006 140 | T CAO/D EACH 340 | PPMDV @ 10% 02 24 HAV
WA-0303 LONGVIEW FIBRE PAPER AND PACKAGING, INC 11/1/2006 240 | T CAO/D 340 | PPMDV @ 10% 02 24 HAV
WA-0303 LONGVIEW FIBRE PAPER AND PACKAGING, INC 11/1/2006 250 | T CAO/D 340 | PPMDV @ 10% 02 24 HAV
WA-0303 LONGVIEW FIBRE PAPER AND PACKAGING, INC 11/1/2006 325 | TCAO/D 275 | PPMDV @ 10% 02 24 HAV
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2.3.1 Low-NOxBurners (LNB)

LNB technology for combustion units involves staging combustion by minimizing excess air in the
primary stages of combustion and introducing air in the secondary zone to achieve complete
combustion. Since it is infeasible to install secondary air ports in the lime kiln, this control method is
considered technically infeasible and is therefore, rejected as RACT.

2.3.2 Flue Gas Recirculation

Flue gas recirculation is also not possible for a lime kiln due to the moisture and pollutants (such as
TRS and particulates) present in the flue gas. Therefore, FGR was not considered technically
feasible for this application and is rejected as RACT.

2.3.3 Fuel switching (Replace No. 6 Oil with No. 2 Qil)

While technically feasible, this option is economically infeasible based exclusively on the fuel unit
price differential. As shown in Table 2-2, the cost effectiveness of switching from No. 6 oil to No. 2
fuel oil is in excess of $47,600/ton of NOx controlled, which is well above the NYSDEC RACT
threshold of $5,500/ton. This NOx reduction option is therefore rejected as RACT based on
excessive costs.

2.3.4 Fuel switching (Replace No. 6 Oil with Pipeline Natural Gas)

Firing natural gas in lieu of No. 6 fuel oil in the lime kiln is a technically feasible NOx control option.
Natural gas has no fuel bound nitrogen; therefore, formation of fuel NOx is minimized.

There is currently no natural gas pipeline servicing the mill. In March 2012, the mill became aware of
a natural gas pipeline, proposed by Vermont Gas Systems, which would extend their service from
Burlington, Vermont to Middlebury, Vermont. IP engaged in discussions with Vermont Gas Systems
and ultimately signed a contract in October 2012 to become a party to the proposed pipeline and
become a customer of Vermont Gas Systems. In December of 2015, Vermont Gas Systems notified
the mill that the project costs had nearly doubled from initial estimates, and the timeline for delivery to
the mill would be extended by more than a year and a half. As a result, a decision was made by the
Ticonderoga mill to withdraw from the Vermont Gas Systems project, and therefore pipeline natural
gas is currently not available at the Ticonderoga mill. Thus, employing pipeline natural gas firing in
lieu of No. 6 fuel oil is not an available control measure at the present time, and is therefore not
RACT.

2.3.5 Fuel switching (Replace No. 6 Oil with LNG)

As discussed previously, firing LNG in lieu of No. 6 fuel ail is a technically feasible NOx control option.
However, there are several safety concerns associated with the transportation and on-site storage of
LNG. Effective February 26, 2015, the NYSDEC established a permitting program for siting,
construction and operation of LNG facilities in New York (6 NYCRR Part 570). Pursuant to Part
570.2, a facility can apply for, and obtain a permit to store no more than 70,000 gallons of LNG
onsite. Such limited fuel quantities (70,000 gallons is equivalent to about 5,800 MMBtu) are
insufficient to maintain availability and reliability of the lime kiln. There are still many unresolved
issues which preclude the qualification of fuel switching to LNG as a “reasonably available” control
technology. Therefore, the use of LNG in lieu of No. 6 fuel oil is not a reasonably available control
measure at this time, and is therefore rejected as RACT.

2.3.6 Fuel switching (Replace No. 6 Oil with CNG)

As stated previously, the mill began combustion of natural gas (brought to the mill in trucks in the
form of CNG) in 2015. All of the CNG purchased by the mill is shared between the power boiler and
the lime kiln. Although the lime kiln is often fired on only CNG (i.e., without being co-fired with No. 6
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oil), CNG is considered a “just-in-time” fuel compared to the existing No. 6 fuel oil, which can be
stored in the million-gallon storage tank at the mill to ensure adequate and reliable supply at all times.
Mill fuel needs fluctuate seasonally, but can also fluctuate over short periods of time in such a way
that the CNG supply is not reliably adequate. In addition, CNG is interruptible as well as curtailable.
Therefore, a reliable fuel oil system and supporting infrastructure needs to be maintained for when
CNG is unavailable or inadequate for meeting mill fuel needs. For these reasons, the option of
displacing 100% of the fuel oil with CNG is rejected as RACT.

2.3.7 Selective Catalytic Reduction System

The temperature of the lime kiln exhaust gases is well below the low end of the SCR’s optimal
operational window. Additionally, the levels of TRS compounds and particulates present in the lime
kiln's exhaust could potentially cause poisoning of the SCR catalyst. Therefore, an SCR is not
considered technically feasible for this application and is rejected as RACT.

2.3.8 Selective Non-Catalytic Reduction System

The temperature of the lime kiln exhaust gases is well below the low end of the SNCR’s optimal
operational window. Therefore, an SNCR is not considered technically feasible for this application
without some kind of a re-heat of the flue gases which in turn will result in more NOx emissions.
Moreover, there are no commercial installations of SNCRs on lime kilns. Therefore, SNCR is
rejected as RACT.

2.4  Lime Kiln NOx RACT Summary

Based on the discussion presented above, IP concludes that Ticonderoga mill’'s lime kiln as currently
equipped and operated using good combustion practices constitutes RACT. IP also proposes to
continue the existing NOx limit of 120 ppm by volume, wet @ 10% Oz as RACT. This limit is
consistent with the NOx limits found in the RBLC for other lime kilns. Compliance with this RACT limit
is proposed to be demonstrated via compliance testing once per permit term.
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Table 2-2

Cost Effectiveness of Replacing No. 6 Oil with No. 2 Oil — Lime Kiln

International Paper Ticonderoga Mill

Cost Effectiveness of Fuel Switching in the Lime Kiln

Lime Kiln Annual Fuel Oil Heat Input

Value Units Reference
Average of Mill provided data
January 2019-March 2021. Weekly
Heating Value of No. 6 Oil 148,885|Btu/gal testing by 3rd party laboratory.
& ) ! & During this time the sulfur content
of the fuel was 1% or less. Since
December 2019 it was 0.5% or less.
Provided by IP Ticonderoga Mill.
Highest daily firing rate within the
last five years. Maximum between
1/1/2016 and 4/1/2021 was 6,343
No. 6 Oil usage 264|gal/hr gal/day.
Annual Operating hours 8760|Hrs/yr No annual restriction
Maximum Annual Fuel Oil heat
input to the Lime Kiln 344,698MMBtu/yr
NOXx Reduction from Fuel Switching
Value Units Reference
Average of Mill provided data for
. . N eight samples, March 2019 through
Nitrogen Content of No. 6 oil 0.28% February 2021. Information from oil
supplier COA.
Average of Mill provided data
January 2019-March 2021. Weekly
Heating value of No. 6 oil 18,624|Btu/lb testing by 3rd party laboratory.
g ) ! During this time the sulfur content
of the fuel was 1% or less. Since
December 2019 it was 0.5% or less.
Molecular Weight of N, 28|Ib/Ib-mol
Molecular Weight of NO, 46|Ib/Ib-mol
No. 6 Oil @ 0.28 % N 0.25|lb/MMBtu
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Typical Nitrogen Content of No. 2
Oil

0%

No. 2 oil contains practically zero
nitrogen. Assumed 0.0% N, content.

Typical Heating value of No. 2 oil

19,500Btu/Ib

No.20il@ 0% N

0.00E+00(lb/MMBtu

NOXx Reduction from Fuel Switc

hing

Value|Units

Reference

Annual Fuel NOx Emissions on No.
6 Oil

42.56[tons/year

=|b/MMBtu * MMBtu/year *
tons/2000 Ib

Annual Fuel NOx Emissions on No.
2 Oil

0.00tons/year

= |b/MMBtu * MMBtu/year *
tons/2000 Ib

Tons of NOx Controlled by Fuel
Switching

42.6Tons/year

Di

fferential Cost

s of Fuel Switching

Value

Units

Reference

No. 6 Oil Cost/unit

$13.69|S/MMBtu

IP Ticonderoga Mill (average of the
projected prices for the next 3 years:
July 2021-June 2024). This is for
0.5% sulfur oil, which the mill is
currently purchasing.

Annual cost of No. 6 Oil $4,718,913/S/yr
IP Ticonderoga Mill (average of the
projected prices for the next 3 years:
No. 2 Oil Cost/unit $19.57|S/MMBtu July 2021-June 2024). This is for

0.0015% sulfur oil, which is all that is
sold in NY.

Annual cost of No. 2 Oil

$6,745,736/S/yr

Incremental Annual Cost of Fuel
Switching

$2,026,823(S/yr
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Cost Effectiveness of Fuel Switching

Value Units Reference
Annualized Cost/Tons of NOx S/ton of NOx Wellin excess of the NYSDEC s
Controlled $47,624 Controlled acceptable cost effectiveness
threshold of $5,500/ton.
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Appendix B: Case-by-case Permit Conditions



A MEW | Department of

Division of Air Resources — Title V Permit S Fam | e ental
.\'\ev“ Conservation
Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Condition 52: Compliance Certification
Effective between the dates of 03/19/2022 and 03/18/2027

Applicable Federal Requirement:6 NYCRR 227-2.5 (c)

Item 52.1:
The Compliance Certification activity will be performed for:

Emission Unit: P-OWERH

Regulated Contaminant(s):
CAS No: O0NY210-00-0  OXIDES OF NITROGEN

Air Pollution Control Permit Conditions
Renewal 4 Page 60 FINAL



Division of Air Resources — Title V Permit ‘;f% | m&

T N | Conservation

Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Item 52.2:
Compliance Certification shall include the following monitoring:

Monitoring Type: CONTINUOUS EMISSION MONITORING (CEM)
Monitoring Description:
The facility must continuously calculate and record NOx
emissions during all periods of boiler operation. except
during CEM quality control checks or routine maintenance.

Per the NOx RACT determination submitted in September 2016
and re-evaluated in August 2021, the emission limit for
the power boiler during the ozone season (1 May through 30
September) is 0.23 1bs of NOx emissions per mmBtu. This
limit does not apply during the first 48 hours of startup.
Compliance with this limit shall be determined on a
24-hour average. This limit does not apply on days when
natural gas supply is curtailed or interrupted. On those
days. the limit is 0.27 pounds of NOx emissions per mmBtu
on a 24 hour basis. Additionally. NOx emissions must not
exceed a 0.22 Ib/per mmBtu based on a 30 day rolling
average during the ozone season.
From October 1 to April 30, the non-ozone season, the
limit is 0.23 lbs of NOx per mmBtu on a 30 day rolling
average.
The NOx CEM system shall be installed, calibrated,
operated and maintained in accordance with 6NYCRR
Subdivision 227-2.6(b).
Compliance with the new NOx limit will also satisfy NOx
emission requirements under 6NYCRR Part 249 (Best
Available Retrofit Technology).
Any case-by-case RACT proposal made pursuant to the
provisions of sections 227-2.4 or 227-2.5 of this Subpart
that is approved by the department will be recorded in the
relevant major facility permit as the applicable NOx RACT
requirements, and must be submitted to the administrator
for approval as a separate SIP revision.

Manufacturer Name/Model Number: Thermo Environmental Model 42iL.S

Parameter Monitored: OXIDES OF NITROGEN

Upper Permit Limit: 0.23 pounds per million Btus

Reference Test Method: PS-2

Monitoring Frequency: CONTINUQUS

Averaging Method: AVERAGING METHOD - SEE MONITORING
DESCRIPTION

Reporting Requirements: SEMI-ANNUALLY (CALENDAR)

Reports due 30 days after the reporting period.

The initial report is due 4/30/2022.

Subsequent reports are due every 6 calendar month(s).

Air Pollution Control Permit Conditions
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Division of Air Resources — Title V Permit —{ U&ix | Department of

&, STATE | Environmental
- Conservation
Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Condition 78: Compliance Certification
Effective between the dates of 03/19/2022 and 03/18/2027

Applicable Federal Requirement:6 NYCRR 212-3.1 (a)

Item 78.1:
The Compliance Certification activity will be performed for:

Emission Unit: R-CAUST
Process: 115

Item 78.2:
Compliance Certification shall include the following monitoring:

Monitoring Type: INTERMITTENT EMISSION TESTING

Monitoring Description:
The RACT analysis completed in September 2016 and
re-evaluated in August 2021, determined that the lime
kiln, as designed and operated. met NOx RACT. A nitrogen
oxide emission limit of 120 parts per million by volume,
wet, corrected to 10% oxygen content is established.
Emission testing to verify compliance with this limit will
be performed once every five years: unless additional
testing is required by the permitting authority.
This process specific RACT demonstration is acceptable to
the Department and will be submitted to the United States
Environmental Protection Agency for approval as a revision
to the State Implementation Plan by the Department.

Parameter Monitored: OXIDES OF NITROGEN
Upper Permit Limit: 120 parts per million (by volume)
Reference Test Method: Method 7E

Air Pollution Control Permit Conditions
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A MEW | Department of

Division of Air Resources — Title V Permit S Fam | e ental
.\'\ev“ Conservation
Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Monitoring Frequency: AS REQUIRED - SEE PERMIT MONITORING
DESCRIPTION

Averaging Method: Arithmetic average of stack test runs
Reporting Requirements: ONCE / BATCH OR MONITORING OCCURRENCE

L
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IS
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Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Condition 85: Compliance Certification
Effective between the dates of 03/19/2022 and 03/18/2027

Applicable Federal Requirement:6 NYCRR 212-3.1 (a)

Air Pollution Control Permit Conditions
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Permit ID: 5-1548-00008/00081 Facility DEC ID: 5154800008

Item 85.1:
The Compliance Certification activity will be performed for:

Emission Unit: R-ECOVB
Process: 103 Emission Source: 10001

Regulated Contaminant(s):
CAS No: ONY210-00-0  OXIDES OF NITROGEN

Item 85.2:
Compliance Certification shall include the following monitoring:

Monitoring Type: INTERMITTENT EMISSION TESTING

Monitoring Description:
The RACT analysis completed in September 2016 and
re-evaluated in August 2021, concluded that the recovery
furnace as it was designed and operated met NOx RACT. A
standard of 100 ppmdv corrected to 8% O2 is established
and emission testing to verify compliance with this
standard will be performed every five years unless
additional testing is required by the permitting
authority. This will also satisfy nitrogen oxide emission
requirements under 6NYCRR Part 249 (Best Available
Retrofit Technology).
This process specific RACT demonstration is acceptable to
the Department and will be submitted to the United States
Environmental Protection Agency for approval as a revision
to the State Implementation Plan by the Department.

Parameter Monitored: OXIDES OF NITROGEN

Upper Permit Limit: 100 parts per million (by volume)

Reference Test Method: Method 7E

Monitoring Frequency: AS REQUIRED - SEE PERMIT MONITORING
DESCRIPTION

Averaging Method: Arithmetic average of stack test runs

Reporting Requirements: ONCE / BATCH OR MONITORING OCCURRENCE
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Region 5 SEQR and Other Notices
Region 5 SPDES Renewals

Essex County
Applicant:

Sylvamo North America LLC
6400 Poplar Ave FI 8 & 9
Memphis, TN 38197

Facility:

Sylvamo Ticonderoga Mill
568 Shore Airport Rd
Ticonderoga, NY 12883

Application ID:
5-1548-00008/00081
Permit(s) Applied for:
Article 19 Air Title V Facility
Project is Located:
Ticonderoga, Essex County
Project Description:

The Department (DEC) has prepared a draft permit and has made a tentative determination, subject to public comment or
other information, to approve an application that renews the existing Air Title V Permit for the Sylvamo Ticonderoga pulp
and paper mill. It includes new fuel sulfur limits under recently revised part 225 (Fuel Composition and Use - Sulfur
Limits) and revised limits under 40 CFR 63 Subpart DDDDD (National Emission Standards for Hazardous Air Pollutants
for Major Sources: Industrial Boilers) based on the most recent stack testing. The renewal is otherwise not significantly
different from the current permit.

This draft permit also contains conditions that establish case-by-case Oxides of Nitrogen Reasonably Available Control
Technology (NO, RACT) limits for the facility's power boiler, recovery furnace and lime kiln. The power boiler is classified

as a "very large boiler" with a rated fuel heat input capacity of 855 million British thermal units per hour (MMBtu/hr).
Pursuant to 6 NYCRR 227-2.4(a)(2), there are no presumptive NO, RACT limits applicable to this boiler because of its

proposed permitted fuel mix. The proposed emission limits in the draft permit for the power boiler are 0.23 Ib NO,/MMBtu
as a 24-hour average (May 1 through September 30); 0.22 Ib NO,/MMBtu as a 30-day rolling average (May 1 through
September 30); and 0.23 Ib NO,/MMBtu as a 30-day rolling average (October 1 - April 30). These limits are achievable by

replacing fuel oil with natural gas and apply whenever natural gas is available. On days when natural gas deliveries are
curtailed, the limit is 0.27 Ib NO,/MMBtu on a 24-hour average. The proposed NO, emission limit in the draft permit for

the recovery furnace is 100 ppm by volume, dry @ 8% O, as determined by the case-by-case RACT analysis that was
submitted to the DEC in August 2021 pursuant to 6 NYCRR Part 212. There are no presumptive NO, RACT limits
applicable to this recovery furnace. The proposed NO, emission limit in the draft permit for the lime kiln is 120 ppm by
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volume, wet @ 10% O, as determined by the case-by-case RACT analysis that was submitted to the DEC in August
2021 pursuant to 6 NYCRR Part 212. There are no presumptive NO, RACT limits applicable to this lime kiln. Process

specific Reasonably Available Control Technology (RACT) determinations that are included in this permit action will be
submitted to the United States Environmental Protection Agency for approval as a revision to the State Implementation
Plan (SIP).

In accordance with 6NYCRR Parts 621.7(b)(9) and 201-6.3(c), the Administrator of the United States Environmental
Protection Agency (USEPA) has the authority to bar issuance of any Title V Facility Permit if it is determined not to be in
compliance with applicable requirements of the Clean Air Act or BNYCRR Part 201.

Persons wishing to inspect the subject Title V files, including the application with all relevant supporting materials, the
draft permit, and all other materials available to the DEC (the "permitting authority") that are relevant to this permitting
decision should contact the DEC representative listed below. The Draft Permit and Permit Review Report may be viewed
and printed from the Department web site at: https://www.dec.ny.gov/chemical/8569.html.

DEC will evaluate the application and the comments received on it to determine whether to hold a public hearing.
Comments and requests for a public hearing should be in writing and addressed to the Department representative listed
below. A copy of the Department's permit hearing procedures is available upon request or on the Department web site at:
https://www.dec.ny.gov/permits/6234.html.

Availability of Application Documents:

Filed application documents, and Department draft permits where applicable, are available for inspection during normal
business hours at the address of the contact person. To ensure timely service at the time of inspection, it is
recommended that an appointment be made with the contact person.

State Environmental Quality Review (SEQR) Determination:
Project is not subject to SEQR because it is a Type Il action.

SEQR Lead Agency: None Designated

State Historic Preservation Act (SHPA) Determination:

The proposed activity is not subject to review in accordance with SHPA. The application type is exempt and/or the project
involves the continuation of an existing operational activity.

Coastal Management:

This project is not located in a Coastal Management area and is not subject to the Waterfront Revitalization and Coastal
Resources Act.

DEC Commissioner Policy 29, Environmental Justice and Permitting (CP-29)

It has been determined that the proposed action is not subject to CP-29.

Opportunity for Public Comment:

Comments on this project must be submitted in writing to the Contact Person no later than Jan 07, 2022.
Contact:

Erin M Donhauser

NYSDEC Region 5 Headquarters
1115 St Rte 86

Ray Brook, NY 12977
(518)897-1234
DEP.R5@dec.ny.gov
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Saratoga County
Applicant:

Saratoga County
40 McMaster St
Ballston Spa, NY 12020 -1907

Facility:

Saratoga Co Sewer Dist #1
1002 Hudson River Rd
Mechanicville, NY 12118

Application ID:

5-4138-00014/00001

Permit(s) Applied for:

Article 17 Titles 7 & 8 Municipal SPDES - Surface Discharge
Project is Located:

Halfmoon, Saratoga County

Project Description:

The New York State Department of Environmental Conservation (DEC) has made a tentative determination to modify and
renew State Pollutant Discharge Elimination System (SPDES) Permit NY0028240 for the Saratoga County Sewer District
#1 facility in the Town of Halfmoon.

The facility was designed to discharge up to 43 million gallons per day (MGD) and will undergo improvements to enhance
ammonia removal. The draft permit proposes more stringent limits, action levels or monitoring associated with flow,
Biological Oxygen Demand (BOD5), Total Suspended Solids, Total Dissolved Solids, phenols, mercury, Total Residual
Chloride, ammonia, and Whole Effluent Toxicity. The draft permit would reduce the flow limit from a monthly average of 43
MGD to 22 MGD. The draft permit also proposes less frequent monitoring for several metals, a reduction in the load
limitation for free cyanide (from 18.9 Ibs./day to 12 Ibs./day) and chloroform (from 50 Ibs./day to 19 Ibs./day), and an
increase in concentration limits for silver, copper and lead to match the new monthly average flow limitation.

The plant discharges through Outfall 001 to the Hudson River which is classified in this segment by New York State as
Class C. Stormwater Outfalls 002 and 003 combine with the sanitary effluent and also discharge through Outfall 001.
Outfall 004 discharges stormwater to a vegetated swale before reaching the Hudson River.

Because the permit has undergone a full technical review, the permit would be renewed for a five year term.

Requests for a legislative (public statement) hearing must be sent in writing to the DEC contact person below by the
comment deadline. DEC assesses such requests pursuant to 6 NYCRR Part 621.8. The draft permit and fact sheet may
be viewed and printed from the DEC website at: https://www.dec.ny.gov/permits/6054.html.

Availability of Application Documents:

Filed application documents, and Department draft permits where applicable, are available for inspection during normal
business hours at the address of the contact person. To ensure timely service at the time of inspection, it is
recommended that an appointment be made with the contact person.

State Environmental Quality Review (SEQR) Determination:

Project is an Unlisted Action and will not have a significant impact on the environment. A Negative Declaration is on file. A
coordinated review was not performed.
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SEQR Lead Agency: None Designated
State Historic Preservation Act (SHPA) Determination:

The proposed activity is not subject to review in accordance with SHPA. The application type is exempt and/or the project
involves the continuation of an existing operational activity.

Coastal Management:

This project is not located in a Coastal Management area and is not subject to the Waterfront Revitalization and Coastal
Resources Act.

DEC Commissioner Policy 29, Environmental Justice and Permitting (CP-29)

It has been determined that the proposed action is not subject to CP-29.

Opportunity for Public Comment:

Comments on this project must be submitted in writing to the Contact Person no later than Jan 07, 2022.
Contact:

Karyn Hanson

NYSDEC Headquarters
625 Broadway

Albany, NY 12233
(518)402-9167
DEPPermitting@dec.ny.gov

Warren County
Applicant:

Lehigh Cement Company LLC
313 Warren St
Glens Falls, NY 12801

Facility:

Lehigh Cement Company LLC
313 Warren St
Glens Falls, NY 12801

Application ID:
5-5205-00013/00058
Permit(s) Applied for:
Article 19 Air Title V Facility
Project is Located:
Glens Falls, Warren County
Project Description:

The Department has prepared a draft permit and made a tentative determination, subject to public comment or other
information, to issue a renewal of the existing Air Title V Facility permit for the Lehigh Cement Company. The renewal
expands on requirements established under a Consent Order that was included in the latest permit modification which
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was issued on October 4, 2021. These requirements are the result of a nationwide Consent Order with the facility's parent
company concerning violations that occurred at other plants. The renewal is not otherwise significantly different from the
current permit.

This draft permit contains a condition that establishes case-by-case Oxides of Nitrogen Reasonably Available Control
Technology (NO, RACT) limit for the facility's cement kiln. The proposed NO, emission limit in the draft permit is 2.5
pounds of NO, emissions per ton of cement clinker produced as determined by the case-by-case RACT analysis that was
submitted to the DEC in August 2021 pursuant to 6 NYCRR Part 220. There are no presumptive NO, RACT limits

applicable to this cement kiln. Process specific Reasonably Available Control Technology (RACT) determinations that are
included in this permit action will be submitted to the United States Environmental Protection Agency for approval as a
revision to the State Implementation Plan (SIP).

In accordance with BNYCRR Parts 621.7(b)(9) and 201-6.3(c), the Administrator of the United States Environmental
Protection Agency (USEPA) has the authority to bar issuance of any Title V Facility Permit if it is determined not to be in
compliance with applicable requirements of the Clean Air Act or 6GNYCRR Part 201.

Persons wishing to inspect the subject Title V files, including the application with all relevant supporting materials, the
draft permit, and all other materials available to the DEC (the "permitting authority") that are relevant to this permitting
decision should contact the DEC representative listed below. The Draft Permit and Permit Review Report may be viewed
and printed from the Department web site at: https://www.dec.ny.gov/chemical/8569.html.

DEC will evaluate the application and the comments received on it to determine whether to hold a public hearing.
Comments and requests for a public hearing should be in writing and addressed to the Department representative listed
below. A copy of the Department's permit hearing procedures is available upon request or on the Department web site at:
https://www.dec.ny.gov/permits/6234.html.

Availability of Application Documents:

Filed application documents, and Department draft permits where applicable, are available for inspection during normal
business hours at the address of the contact person. To ensure timely service at the time of inspection, it is
recommended that an appointment be made with the contact person.

State Environmental Quality Review (SEQR) Determination:
Project is not subject to SEQR because it is a Type Il action.

SEQR Lead Agency: None Designated

State Historic Preservation Act (SHPA) Determination:

The proposed activity is not subject to review in accordance with SHPA. The application type is exempt and/or the project
involves the continuation of an existing operational activity.

Coastal Management:

This project is not located in a Coastal Management area and is not subject to the Waterfront Revitalization and Coastal
Resources Act.

DEC Commissioner Policy 29, Environmental Justice and Permitting (CP-29)

The proposed action is subject to CP-29. An enhanced public participation plan was submitted by the applicant and has
become part of the complete application.

Opportunity for Public Comment:
Comments on this project must be submitted in writing to the Contact Person no later than Jan 07, 2022.

Contact:
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Beth A Magee

NYSDEC Region 5 Warrensburg Sub-Office
232 Golf Course Rd

Warrensburg, NY 12885

(518)623-1281

DEP.R5@dec.ny.gov

Region 5 SEQR and Other Notices
Region 5 SPDES Renewals
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December 15, 2021

Federal Express Tracking #7755 0286 7613

Ms. Erin M. Donhauser

New York State Department of Environmental Conservation
Division of Environmental Permits

Region 5 Headquarters

1115 Route 86

P.O. Box 296

Ray Brook, New York 12977-0296

Subject: DEC ID # 5-1548-00008/00081 Sylvamo Ticonderoga Mill Title V Permit Renewal
Application

Dear Ms. Donhauser:

This is a follow-up to your December 7, 2021 letter pertaining to the permit application
referenced above. Enclosed is the Proof of Publication of the Department’s Notice of Complete
Application. The Notice was published in the legal notice section of the Plattsburgh Press
Republican on December 9, 2021.

Please contact Heather Perry at 518-585-5663 if there are questions or if additional information is
needed.

Sincerely,

Sylvamo Ticonderoga Mill
Timothy P. Stocker
Mill Manager

By:  Heather Perry
Environmental Manager

enclosure



SYLVAMO

State of New York
Clinton County, ss.:

568 SHORE AIRPORT RD
TICONDEROGA NY 12883

Legal Advertising

Brenda Upton of the City of Plattsburgh, in said county, being
duly sworn, doth depose and say that (s)he is the clerk of The Plattsburgh
Publishing Co., publishers and printers of the newspaper entitled The
Press Republican, printed and published daily and Sunday in the City of
Plattsburgh, in said county, and that the advertisements covered on the
attached copy have appeared in said newspaper on the dates indicated.

M(dﬂ;m

LAMIAA H. ALY
Notary Public-State of New Yotk
No. 01AL6236322
Qualified in Clinton County
Commission Expires February 28, 2023

PUBLICATION EXPIRE DATE = AD CAPTION # TIMES AMOUNT
PRESS REPUBLICAN 12/09/2021 NEW YORK STATE DEPARTMENT 1  128.53

START DATE: 12/09/2021 END DATE: 12/09/2021
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Ray Brook, New York 12977-0296

Subject: DEC ID # 5-1548-00008/00081 Sylvamo Ticonderoga Mill Title V Permit Renewal
Application

Dear Ms. Donhauser:

This is a follow-up to your December 7, 2021 letter pertaining to the permit application
referenced above. Enclosed is the Proof of Publication of the Department’s Notice of Complete
Application. The Notice was published in the legal notice section of the Plattsburgh Press
Republican on December 9, 2021.

Please contact Heather Perry at 518-585-5663 if there are questions or if additional information is
needed.
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Sylvamo Ticonderoga Mill
Timothy P. Stocker
Mill Manager

By:  Heather Perry
Environmental Manager
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