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Champion Interational Corp.
Post Office Box 87
Contonment, Florida 32533

December 15, 1992

Mr. Bruce Mitchell

Environmental Engineer

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32399-2400

Dear Mr. Mitchell:

Please find attached the revised process description for Champion’s Pensacola
facility. This description was ci-, ~ged to reflect a refinement of the information used for

the facility material balances foi the proposed consent order process changes. The

original process description included an unrealistic estimate in regards to softwood and
hardwood delignification. The planned process changes to the softwood and hardwood
pulping lines will improve delignification and decrease fiber degradation. As a result,

. _these changes in the puiping processes will not result in measurable increases in black

liquor solids. Consequently there will be no change in recovery furnace throughput.

The recovery furnaces currently utilize direct steam injection heaters for preheating
concentrated black liquor. These heaters require extensive maintenance and are currently
in a condition which presents a danger to operations. These heaters will be replaced by
indirect heaters. These indirect heaters will allow for a safer and more stable recovery
furnace operation.

?ncerely,
/ / ML)
le Moore

Environmental Supervisor

Attachment
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DESCRIPTION OF EXISTING MILL AND PROPOSED MODIFICATION

2.1 INTRODUCTION

The CHAMPION Pensacola Mill is located in Escambia County, Florida, near the town of
Cantonment. Figure 2-1 is a site location map showing the proximity of the facility to the
town of Cantonment. The land area around the site is relatively flat terrain and would be
classified as a rural land use pattern based on EPA’s classification scheme. The air quality_
in the area has been designated as attainment or unclassifiable for all ambient air quality

standards.

CHAMPION’S ekiéting pulp mill has been in operation since 1941, Major mill expansion -

préjects were completed in 1981 and 1986. The 1986 expansion resulted in a complete

'coﬁversion to production of bleached kraft fine paper. The existing facilities were permitted

by the Florida Department of Environmental Regulation (DER) in 1985. In 1991 a PSD -
Permit application was submitted to Florida DER for a new package gas-fired boiler. The
CHAMPION Pensacola Mill is currently permitted for 1400 air-dried, bleached tons of pulp

per calendar day.

The existing bleached kraft pulp mill includes wood preparation and storage, coal/wood fuel
handling and storage, batch digesters, a continuous digester, brown stock washing, oxygen
delignification, pulp bleaching facilities, recovery furnaces, power boilers, black liqu_or"
evaporators, smelt dissolving tanks, a Lime Kiln and calciner, recausticizing facility, and tall
oil and turpentine byproducts facilities. Figure 2-2 presents a plot plan of the facility

identifying the location of major emission points.
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22  MILL CONSENT ORDER

The Pensacola Mill is currently operating under a water permit consent order from the
Florida DER. Compliance with water quality standards must be attained by December 1994
to meet the schedule contained in the consent agreements. The proposed mill
modifications, contained in this air permit application, involve process changes aimed at
reducing wastewater loads or minimizing waste load constituents to CHAMPION’s treatment

system in order to meet the requirements of the consent order.

It is important to point out that the proposed modification would not be undertaken if not
for the consent order. The changes are not aimed at increasing mill production, nor are
they intended to increase throughput on individual units other than to handle additional
materials generated as a result of the wastewater load reduction program. However, the
_modlflcatlons will increase pulp productlon through the bleach plant due to rmmmlzat}on
of fiber losses and fiber degradation. The expected bleached pulp productlon which will
resu_lt from the modifications is 1555 tons per day, annual average. The maximum “daily
blea'.lched pulp production rate is 1718 tons (see Process Flow Diagram 4 attachehd to the .
bleach plant permit application). | |

The proposed program can be characterized as follows:

. Modifications to the bleach plant operations to reduce effluent load to the

wastewater treatment facilities.

° Process modifications to improve delignification in the pulping operation, and

reduce bleach chemical requirements.
° Process modifications to minimize spills and leaks.

® Process modifications to reduce sewering of high concentration waste streams.
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A description of the existing mill processes and the proposed modification to these processes

follows.
23 EXISTING PROCESS DESCRIPTION

An even mix of hardwood and softwood pulp is produced from wood furnished by on-site
and satellite chip mills. The wood chips are stored and screened in separate hardwood and
softwood storage yards. The kraft cooking process is used to separate the lignin and wood
fiber to produce brown pulp from wood chips. Softwood pulp is produced in a continuous
digester, washed by a two-stage atmospheric diffusion washer, separated from wood knots_
by a disc knotter, and screened to separate rejects. Hardwood chips are cooked in twelve
conventional direct steam batch digesters and discharged into two blow tanks common to
all twelve digesters. The hardwood brown pulp is separated from wood knots by vibfatoi'y
knotters‘ and washed by two parallel lines of drum-fype brown stock washers, -and then
.scréened to separate rejects. The softwood and hardwood pulps are further delignified in
se;‘f_arate oxygen delignification reactors. After oxygen delignification, the hardwood and
softwood pulps are further washed and bleached in a three-stage bleach plant. - The

hafdwood and softwood bleach plants are identical and include:

. A chlorination stage with chlorine dioxide added;
. An oxidative caustic extraction stage; and
. A final chlorine dioxide bleaching stage.

The chlorine dioxide is generated on site in a unit designed to produce sixteen tons per day: "
Liquid chlorine, caustic soda, and liquid oxygen are all delivered to the site by rail or truck

prior to use in the process. The chlorine and oxygen are vaporized prior to use.
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The organic or lignin laden filtrates (black liquor) from the pulping, oxygen delignification,
and washing processes are concentrated through two sets of evaporators. The No. 1
Evaporator Set mainly processes black liquor from the softwood pulp mill, while the No. 2
Evaporator Set processes hardwood black liquor. The black liquor is concentrated to about
65% solids and burned in two identical Babcock and Wilcox recovery furnaces (No. 1 and
No. 2). The recovery furnaces produce steam for energy generation and heat for the pulp
and paper making processes. The molten inorganic ash (smelt) from the recovery furnaces
is dissolved in water to make green liquor which is then reprocessed into reusable cooking
chemicals in the mill’s causticizing plant. The causticizing process combines lime with the
green liquor in a slaker reactor to produce a sodium hydroxide and sodium sulfide solution
(white liquor), which is the principle wood chip cooking chemical. A by-product from the
slaking reaction is calcium carbonate or lime mud. The lime mud is washed and then
reburned in an Allis Chalmers i 2 rotary kiln, and a Dorr-Oliver type fluidized bed calciner
" to prodﬁce reusable lime for the slaking reaction. ' |

Th;: mill utilizes five power boilers to produce steam for energy generation and provide heat
" for the pulping and paper making pfocesses. Through cogeneration by utilization of two
steam-driven turbines, the mill can produce nearly all of the electricity and steam required
to run the mill operations. Power Boiler Nos. 1, 2, and 5 are natural gas fired. Power
Boiler No. 3 is coal fired with natural gas as an alternate fuel. No. 4 Power Boiler is coal

and bark fired with natural gas as an alternate fuel.

Product paper is produced from the pulp on two paper machines. Copy paper is produced
on the No. 5 Paper Machine and is cut, sized, and packaged in a side processing plant for "
final saie. The paper produced on the No. 3 Paper Machine is shipped in either sheet or
roll form to final customers. Market pulp is dried on a pulp drying machine as bales or rolls

for final sale.
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The mill utilizes sump systems in selected areas which are activated by conductivity to
reclaim process losses into collection tanks. The reclaimed losses are reintroduced into the
chemical recovery process. Distributed process control systems are used in nearly all the

major process areas to improve process stability and control.

24  EXISTING MILL AIR SQURCES

The Pensacola Mill currently operates a total of twenty-nine (29) air sources which are
covered by twenty-one (21) DER air permits. Table 2-1 is a summary list of the sources,
the source ID number, and the permit number under which the source operates. The
majority of the mill sources will not be impacted by the proposed consent order
modifications. The sources which will be affected by the project include some sources which
will be physically modified and will experience throughput increases, and other sources

which will not be modified but will experience throughput increases. -

The sources impacted by the project fall within three main areas of the mill pﬁlping process

as follows:
e Chemical cooking
. O, delignification and bleaching
. Chemical recovery and power generation

The existing sources in each area which will be affected by the project are depicted in

Figure 2-3 and are discussed below.,
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TABLE 2-1

CHAMPION INTERNATIONAL CORPORATION - PENSACOLA MILL

FLORIDA DER AIR PERMITS

SOURCE PERMIT # SOURCE ID #
Wooodyard AQ17170657 10PEN1700 4252 & 38
Kamyr Digesters AO017212422 10PEN1700 4254
Kamyr Diffusion Washer A017212422 10PEN1700 4254
Condensate Stripper AQ17212422 10PEN1700 4254
Batch Digesters AQ17212422 10PEN1700 4253
Brown Stock Washers AO17212422 10PEN1700 4253
A Line 0, Delignification AQ17142570 10PEN1700 4250
B Line 0, Delignification AD17142570 10PEN1700 4251
A Line Bleach Plant A017142570 10PEN1700 4250
B Line Bleach Plant A017142570 10PEN1700 4251
Salt Unloading A017142572 10PEN1700 4256 & 57
Chlorine Dioxide Generator AO17142566 10PEN1700 4247, 48, & 49
Multiple Effect Evaporators AO017212422 10PEN1700 4255

'No. 1Recovery Furnace - AO17181730 10PEN1700 4230
No. 1 Smeit Dissolving Tank AQ17181734 10PEN1700 4232
No. 2 Recovery Furnace AQ17181732 10PEN1700 4229
ﬁé. 2 Smelt Dissolving Tank A017181735 10PEN1700 4238
Lime Slaker AQ17137615 10PEN1700 4246
Lime Kiln AQ1T181738 10PEN1700 4228
Fluo-Solids Unit (Calciner) AQ17151541 I0PEN1700 4236
Tall Qil Plant AQO17181741 10PEN1700 4201
No. 1 Power Boiler AO17181726 10PEN1700 4224
No. 2 Power Boiler AO17181727 10PEN1700 4214
No. 3 Power Boiler A017146028 10PEN1700 4233
No. 4 Power Boiler AQ17145038 10PEN1700 4237
No. 5 Power Boiler AQ17203050 10PEN1700 4202
Coal Crushing and Handling AQ017143517 10PEN1700 4239 & 40
PS Dry Additives AO017213490 10PEN1700 4245

| PS5 Starch AO17213492 10PEN1700 4244
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Chemical Cooking

The air emission sources in the chemical cooking area include the digesters, the brown stock
washers, and the non-condensible gas (NCG) system. The digester systems on both the
hardwood and softwood lines are closed systems which vent off-gases to the NCG system.
Condensate from the cooking process is stripped to remove as much of the organic fraction
as possible, and the off-gas from the condensate stripper is also vented to the NCG system.
The NCG system itself vents to either the Lime Kiln or the lime calciner. The Lime Kiln
is used as the primary control device for incinerating the NCGs with the calciner serving as
backup.

The other sources in the cooking area include the diffusion washer on the softwood line and
the brown stock washers on the hardwood line. The washers on both lines vent directly to

the atmosphere.

O, Delignification and Bleaching

The washcd brown stock from the cooking processes are further delignified using oxygen in
separate O, reactors on each line. The Q, delignification systems on each line are identical

and include three vents each, as follows:

. The pre-O, decker washer vent
° The O, blow tank vent
. The post-O, washer vent

Following O, delignification, the pulp is processed through the bleaching system. The
existing Pensacola bleaching operations are similar for each line and include the following

sources:
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° Cl/ClO, scrubber - This scrubber uses white liquor to control the emissions
from the chlorination stage and chlorine dioxide stage of the existing

bleaching sequence.

° E, tower and washer vents - These sources are direct atmospheric vents from

the oxidative extraction stages of the existing bleaching sequence.

ClO, for the existing mill bleaching sequence is generated on site in an ERCO R3H
generator. The unit uses sait, sulfuric acid, and sodium chlorate to generate ClQ, and Cl,.
The current bleaching sequence includes chlorine and chlorine dioxide in the first stage, an
oXygen extractive stage, and chlorine dioxide in the final stage (C,E,D). There are five vent

sources associated with the ClO, generator as follows:

o One tail gas scrubber - This scrubber uses sodium hydroxide to control Cl,

and ClO, from the generator.
° Two ClO, storage tanks controlled by chilled water scrubbers.

o Two salt unloading/pneumnatic transfer systems controlled by separate water

spray towers.

Chemical Recovery and Power Generation Operations

The chemical recovery and power generation area includes the process equipment associated
with recovering the cooking chemicals and the power boilers which generate the necessary

process steam. Each of the sources affected by the proposed project are detailed below.
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. Multiple Effect Evaporators - The evaporators are used to concentrate the
weak black liquor prior to firing in the recovery furnaces. The off-gas from
the evaporators is vented into the NCG system previously described and is

ultimately combusted in the Lime Kiln or calciner.

. Lime Kiln - The Lime Kiln is used to calcine lime mud from the slaking
process in the chemical recovery area. The kiln is permitted to burn natural
gas and fuel oil. It is rated to produce up to 328 tons of CaO per day. It
also serves as the primary control device for the NCGs generated in the
pulping process. Particulate emissions from the kiln are controlled by a

venturi scrubber and mist separator.

e No. I Power Boiler - This boiler is a natural gas-fired boiler originally rated
" to produce 140,000 pounds of steam per hour and having a derated heat input
of 175mm BTU per hour.

° No. 2 Power Boiler - This boiler is a natural gas-fired boiler originally rated
to produce 140,000 pounds of steam per hour and having a derated heat input
of 170mm BTU per hour.

2.5 MODIFIED AND NEW AIR SOURCES

The project will affect the various air sources outlined in Section 2.4 on a source-specific
basis. The following information is intended to provide details on the changes which each -
of the existing affected sources will experience, and also to provide information on the
proposed new No. 6 Power Boiler which will replace the No. 1 and No. 2 Power Boilers as
part of the project. The information is presented based upon the production area groupings

previously identified in Section 2.4.
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Chemical Cookin

Improved delignification in the cooking processes will play a role in reducing the wastewater
treatment load. CHAMPION has identified two potential changes to be made to the

digester processes to improve delignification, including:

'Y Extended modified continuous cooking (EMCC)
° Anthraquinone cooking (AQ)

It is important to understand that these are both changes in the cooking process which
should not impact air emissions from the system. Therefore, by themselves EMCC and AQ
do not require air permitting. Both methods have undergone trial efforts at the Pensacola

Mill and process feasibility continues to be evaluated.

EMCC can only be considered in the continuous digester serving the softwood line. It
invoj_ves changes in feeding the cooking liquor into the digester in stages and different
éooking conditions. If successfully implemented, it is expected to produce a pulp which is
easier to wash, therefore, improving lignin extraction. While some changes in piping are
required for the digester, it is a sealed unit with any emissions ultimately vented directly to

the NCG system. No increase in throughput occurs in the digester as a result of EMCC.

Anthraquinone (AQ) is an organic catalyst which accelerates and increases the selectivity
of the wood cooking chemicals in the delignification of the pulp fiber. It can potentially be
used in both the batch digesters serving the hardwood line and the continuous digester . *
serving the softwood line. The ultimate goal of applying AQ is a reduction in the organié

loading, the color, and the conductivity in the bleach plant effluent.
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The project will require the installation of storage and handling equipment for AQ. AQ is
water soluble and, therefore, CHAMPION proposes to utilize a system designed for
transporting and storing water-soluble anthraquinone (SAQ). AQ is not on the Clean Air
List of 189 Air Toxics. It is a reportable substance under CERCLA and adequate

containment of the storage and unloading facility will be provided.

While both EMCC and AQ are changes in the digester cooking processes, it is believed that
there will be no changes resulting in the emissions from the digesters following
implementation of these methods. Since feed rate to the digesters will not change, the
material flow rate from the digesters to the brown stock washers will also be unchanged.

The increase in black liquor solids from improved pulp delignification is offset by a
reduction in solids due to improved digester selectivity and fiber preservation. Therefore
‘no net change in liquor solids to recovery is anticipated. Furthermore, air emissions from
the brown stock washers should be no different following impleméntation of the improved

cooking methods.

0, Delignification and Bleaching

The washed brown pulp from the cooking processes goes through further delignification in
O, reactors on each line. If these improvements in the digester cooking processes occur,
less fiber may be wasted which could result in an increase in the fiber processed through the
O, delignification systems. Since there could also be reduced levels of lignin in the brown
pulp, the emissions from the pre- and post-O, washers and the O, blow tank are not

expected to change as a result of the project, even if fiber throughput increases.

The most significant change in the pulp production process will be the conversion of the

existing C,E,D bleach plant. This will be accomplished by elimination of the existing
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modification of the chlorine dioxide generator. In addition, enzymes may be added to the

high density storage tanks between the oxygen delignification systems and the bleach plants.

Each of these changes is detailed below.

CH233F.RP1

Enzyme Bleach Boosting - Enzyme bleach boosting is a new technique which
must still undergo field trials. It involves the application of xylanase enzyme
prior to pulp bleaching with the purpose of modifying the chemical structure
to make subsequent bleach stages more efficient. The high degree of
specificity of action and mild working conditions generally result in fewer non-
desirable byproducts. This tends to give a more efficient process and should
lead to improved process yields. Significant reductions in chlorine dioxide
required to bleach pulp are possible with no significant impact on pulp

properties.

From an environmental viewpoint, enzymes are safe and quite desirable.
They are easy to handle, require mild conditions for reaction, are effective in
small amounts, biodegradable, and non-toxic. The xylanase enzymes to be

used in pulp bleaching are categorized as food grade products.

The use of enzymes will require the installation of enzyme storage and
handling facilities. Since enzymes are water soluble, there will be no air

emission associated with this system.

Chlorine Dioxide Substitution for Chlorine - The mill will eliminate the use of
molecular chlorine as a bleaching agent, and the first stage of each bleach
plant will be 100% chlorine dioxide. This will require a modification of the

existing chlorine dioxide generator.

2-15




CH233F.RP1

The existihg generator is an ERCO R3H which uses salt, sulfuric acid,
hydrochloric acid, and sodium chlorate to generate chlorine dioxide and
chlorine. The generator will be modified to an R8/R10 process which uses
methanol, sulfuric acid, and sodium chlorate to generate chlorine dioxide.
The conversion to R8/R10 is necessary to eliminate the chlorine gas
byproduct which is currently generated in the R3H process. The modified
reactor capacity will be increased from the present 16 tons per day to 37.4
tons per day of chlorine dioxide. A third ClO, storage tank will be added and
the existing chlorine absorption towers will be converted to chlorine dioxide

absorption towers.

The existing storage tank scrubbers will continue to vent the existing two tanks
and will also vent the new third tank. The exhaust from the two tank vent
sctubbers will be . "outed to the tail gas scrubber. The tail gas scrubber will
be modified by installing an extra 10 feet of tower and the scrubbing media
will be changed from sodium hydroxide to white liquor (sodium hydroxide
plus sodium sulfide), as depicted on Process Flow Diagram 3 attached to the

application forms.

A new 21,000 gallon methanol storage tank will be installed as part of the
project. The tank will be nitrogen blanketed and equipped with a

conservation vent.

The existing salt unloading and storage system will be shut down and
dismantled.

The existing bleach plant scrubbers are equally effective for chlorine and
chlorine dioxide removal, and the scrubber systems have adequate capacity for
the expected emissions. Therefore, no change in the bleach plant scrubber

system is planned.
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Peroxide Fortified Oxidative Caustic Extraction - Hydrogen peroxide is an
oxidizing agent that works optimally in alkaline conditions and is typically
applied to the pulp in a 50% solution. The peroxide is applied in the
oxidative extraction stage. The hydrogen peroxide is a non-specific oxidizer
that reacts as readily with the extracted lignin as it does with the pulp.
Because of the non-specificity, half of the peroxide decolorizes the extraction
filtrate. The other half of the charge increases the brightness of the pulp
leaving the extraction stage. Because of the higher brightness achievable,
chlorine dioxide charged to either the first stage or the final bleaching stage

is reduced.

The use of hydrogen peroxide will require the installation of a storage and

handling system for the chemical. The peroxide will completely react in the

extraction tower. There are no air emissions associated with the use of

hydrogen peroxide.

Evaporators and Power Generation

Mill improvements aimed at reducing the amount of wastewater generated by minimizing

process losses will increase the overall liquid load to the multiple effect evaporators. Due

to the increase in load, the evaporators will be upgraded. Other improvements to the

existing facility associated with minimizing process losses include upgrading the evaporator

foul condensate stripper and modifying the Lime Kiln. Each of the affected air emission

sources are discussed below,

CH233F.RP1

Evaporation Capacity Upgrade - Reclaimed process chemicals are processed
through the black liquor evaporators. These evaporators are currently at
capacity. Any added volume for evaporating reclaimed sewer losses will

require added capacity.
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With the planned process loss containment project and pulp-mill process
changes, it is estimated that a 50% increase in evaporation capacity of the No.
2 set evaporator will be needed. This will be accomplished by the addition

of two new evaporator effects.

The primary purpose of this capacity upgrade is to evaporate the water
contained in these streams. Although the color and B.O.D. reclaimed
represents a significant portion of the waste water load, the associated solids
contribution to the chemical recovery system is insignificant. The recovery '

boilers and associated equipment are not impacted.

Evaporator Foul Condensate Stripping Upgrade - Various volatile organic
compounds are released wuh digester steam after the cooking of wood Chlps
Some of the volatlle compounds or non-condens1ble gases are piped to the
Lime Kiln and burned. The remaining portion is dissolved and carried in the -

digester steam (contaminated) condensate to a heat recovery system.

. Condensates from the black liquor evaporation process are also rich in

dissolved organic compounds. Most of the organic component in digester
steam and evaporator condensates is methanol and other low molecular
weight compounds. These compounds produce a very large biochemical
oxygen demand on the wastewater treatment facility. The mill currently
collects and steam strips most of the more concentrated or "foul” condensates.
The liberated volatile organic compounds are then burned with the non-
condensible gases in the Lime Kiln. However, a significant BOD load is "
discharged to the waste treatment plant due to an excess of less contaminated

condensates and the lack of stripping capacity.
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CHAMPION has evaluated the upgrade of the existing contaminated
condensate stripper and the installation of an additional steam stripper. With
added stripper capacity, initial estimates have shown that the mill effluent
BOD load to the wastewater treatment plant could be reduced by as much as
15%. The evaluation is currently not completed, and the exact configuration

has not been determined.

The installation of a stripper will not directly affect air emissions except to the
extent these materials are being stripped in the wastewater treatment system.
In that regard, a steam stripper will directly reduce the emissions of volatile

compounds.

. Lime Rebuming Capacity - Lime Kiln-Mud Dryer Upgrade - Currently, the Lime

Kiln and calciner cannot process all of the lime mud produced by ‘the
causticizing process. The difference between the current lime reburm‘ng
capability and the requirements to produce white liquor for the pulping
process is. made up with purchased fresh lime. The excess lime mud (calcium
carbonate) produced in the causticizing operation is discharged to the sewer
in a weak wash solution. The sewered lime mud flows to the waste treatment
primary settling basin, is dredged with other mill settled sludge, and pumped
to the decanting basins. The combined mud and mill sludge is reclaimed
from the decanting basins and hauled to the landfill. The weak wash solution
sewered with the lime mud is an alkaline solution that has to be neutralized
in the settling basin by carbon dioxide injection. However, the alkaline

solution increases the mill effluent conductivity.
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An upgraded kiln capacity will supply the total lime requirements eliminating
the sewering of lime mud in weak wash solution as part of daily operation.
Initial estimates indicate that the required capacity increase will reduce daily

landfill by approximately 100 tons and reduce the conductivity by about 20%.

The increase in Lime Kiln capacity will be accomplished by the installation
of a lime mud dryer. The upgraded Lime Kiln-Mud Dryer system will be
capable of producing up to 500 tons of CaO per day. A new muitifield
electrostatic precipitator will be added and the existing scrubber will be
modified to provide SO, scrubbing capability. The separator will be physically
modified as a packed column utilizing recirculating NaOH as the scrubbing
medium. The scrubber will be used only on an as needed basis to meet the
proposed SO, emission limits. ~ Figure 2-4 shows a representation of the

system.

The fluid bed calciner will not be changed, and the normal throughput wiil

not change.

The amount of lime added to the green liquor in the slaker will not change.
The additional reburned lime from the modified Lime Kiln will allow the

reduction of purchased fresh lime.

There will be a slight increase in non-condensible gases (NCGs) burned in the . -
Lime Kiln-Mud Dryer. The only impact will be to increase the amount of
sulfur dioxide formed in the kiln due to the sulfur in the NCGs. Any increase
in sulfur dioxide will be captured within the kiln and/or by the sulfur dioxide
scrubber. The increase in sulfur dioxide emissions from the lime kiln-mud

dryer is not PSD significant.
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. Steam Capacity Upgrade (No. 6 Package Boiler) - Added steam capacity will
be required to support the process modifications. The specific added steam
demand will come from an increase in evaporation and contaminated
condensate stripping capacity, black liquor heaters, the cooking modifications,

and bleach plant load reduction technologies.

With the addition of the No. 6 power boiler, CHAMPION will shut down No.
1 and No. 2 power boilers. These boilers, built in the early 50s, are in poor
repair and poor efficiency.

A new high pressure steam boiler to supply 350,000 pounds per hour

_additional steam load for consent order projects and replacement of the two

- obsolete power boilers will be installed.
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SECTION 3
SUMMARY OF EMISSIONS

31 INTRODUCTION

A baseline and proposed future emissions inventory has been developed for the Pensacola
mill sources affected by the proposed modifications. A list of the affected sources is
included in Table 3-1. The inventory includes baseline emission rates from the existing
affected sources and future emission rates for the proposed new and modified sources. A

comparison of baseline and future emissions is presented in Table 3-2.

The baseline emission rates have been developed based on the two year period dating from
July 1, 1990 through June 30, 1992. The baseline rates were determined using individual
source operating information including: fuel use data, process throughput data, actual source -
op%rating hours, and continuous emission monitoring (CEM) data where available. For
:eaéh affected source, emission factors were developed from available emission tests or CEM
data or from applicable literature. The factors were then used with the operating data to
calculate annual baseline emission rates. Future emissions were projected using vendor data

or guarantees, where available.

Presently, there is very limited data available for determining VOC emissions from the
Bleach Plant sources. However, a good data base is available for chloroform emissions
including testing performed by the National Council of the Paper Industry for Air and
Stream Improvement (NCASI) at the mill in 1990. Therefore, as discussed with Florida
DER, CHAMPION is using chloroform as a surrogate for total VOC emissions from the
Bleach Plant for the purposes of this application.
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TABLE 3-1

CHAMPION - PENSACOLA
SUMMARY OF AFFECTED SOURCES

BASELINE SOURCES*

A-Line

B-Line

No. 1 Power Boiler
No. 2 Power Boiler
Lime Kiln

Softwood Bleach Plant Scrubber
Softwood Bleach Plant E, Washer

Hardwood Bleach Plant Scrubber
Hardwood Bleach Plant E, Washer

FUTURE SOURCES

A-Line

B-Line

No. 6 Power Boiler
Lime Kiln-Mud Dryer

Softwood Bleach Plant Scrubber
Softwood Bleach Plant E, Washer

Hardwood Bleach Plant Scrubber
Hardwood Bleach Plant E, Washer
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TABLE 32

CHAMPION
. PENSACOLA, FLA
SUMMARY OF BASELINE ANNUAL EASISSSONS ¥8 FUTURE MAXIMUM ANNUAL £MISSIONS
{tons/yr)
SOURCE NO, . 50, co ]
ACTUAL FUTURE CHANGE | ACTUAL - FUTURE CHANGE ' ACTUAL FUTURE CHANGE
#6 POWER BOILER NA 140.07 14007{ Na 217 2171 NA 233.45 233.45
) LIME KTLN MUDDRYER® 63.46 215.93 152.48° 176 28.43 26.67 573 29.57 2183
#1 POWER BOILER 4057 NA 40.57 038  NA 018 4057  NA 40.57
; #2 POWIR BOILER 11320  NA -113.20° 025 NA 023 2695  NA 2695
LINE A- Cl, SCRUBBER() NA NA NA NA  NA NA NA NA NA
LINE A- E, WASHERL) NA NA NA NA KA NA NA KA NA
LINEB- Ct, SCRUBBER® NA NA NA NA NA NA NA NA NA
'LINHB- E, WASHERD NA NA NA NA NA NA NA NA NA
TOTALS | _ 31723 356.01 1M78 239 340 W2, 13 630 189.26 |
SOURCR E _ PWPM,, | vot _ RS I
ACTUAL FUTURE CHANGE j ACTUAL FUTURE CHANGE & ACTUAL FUTURE CHANGE
# POWER BOILER NA 11.67 1671 NA 35 73s| Na NA NA
LIME KILN MUDDRYER®) §7.32 REY 958 1.68 165.13 163.45 | 827 639 168
#) POWER BOLLER 203 NA 20 084 NA -1084 NA NA NA
#2 POWFR BOILFR 135 NA 135 672  NA 6720 Na NA KA
: LINB A- Cl, SCRUSRER(D KA NA NA 1072 1.48 924 NA NA NA
LINE A- E, WASHER(D NA NA NA - 116, 0.16 -1001  NA NA NA
LINEB- Cl; SCRUBBER®@ NA NA KA 1530 ] -1382| KA NA NA
LINE B- E, WASHER® NA NA NA 204 0.16 -188| NA KA NA
TOTALS 0.5 .41 ml 4845 19L76 14330 827 £39 -158
@ Softwood
@ Hardwood .

% 954 control efficiency is assumed S the funwe case S0, condilian,

O, VI AMPECNG BT BASR T



As a result of the proposed modifications, there may be a slight (1-2%) increase in fiber
throughput in the oxygen delignification process on each line. However, available VOC
emission data is extremely limited for this source. The variability in the available test data
suggests that the actual difference between existing and future VOC emissions wouid likely
not be measurable using the available test methods. CHAMPION will commit to testing

these sources following the mill modifications to clearly identify future emission rates.

The following sections briefly identify the basis for each emission factor and source in the
emissions inventory. The emission factor development calculations and sample emission
rate calculations are included in Appendix A. Appendix B includes source test summary
data and other information supporting the emission data. Appendix C includes the source

operating data, fuel use data, and annual emission summaries for each of the baseline years.
32  BASELINE EMISSION RATES

A summary of the emission factors utilized for baseline emissions is presented in Table 3-3.

" Thé calculated baseline emission rates for the two year averaging period for the affected

sources are presented in Table 3-4.

The following subsections provide a brief source-by-source description of the development

of individual emission factors.

21 No. 1 Power Baoiler

The No. 1 Power Boiler has a design heat input rating of 180 MMBtu per hour, The
primary fuel fired in the boiler is natural gas. However, the boiler is also equipped to burn
No. 6 fuel oil for emergency use. For the baseline period, natural gas was the only fuel
fired and emissions are based on natural gas usage for the period. The following

information presents the basis for the selected emission factors for each pollutant.
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’ TABLE 33
CHAMPION
FENSACOLA, FLA

e+ BASELINE EMISSIONS

SUMMARY OF EMISSION FACTORS AND HOURLY EMLSSION RA'LES

#1 POWER BOGILER

w2 POWLR BOD LR

LIME KITN

H Suliweod
@) planiwood

SGURCE - L -—_ _Nog o
EMISSION HOURLY
e LFACTOR., | RATE(o/hn®
0.1 16/MMBwm 1041
042 Ib/MMBw 45.18
15.5 lbfbr 15.5
LINE A (1, SCRUBHERO? NA NA
FINE A L, WASIIERS KA NA
LING S Cly SCRUBBER) KA NA
LINE B B, WASHER® NA KA

o 50, Co .
EMISSION EMISSION HOURLY

TOl | BATE (bh)®)
0.00097 1b/MMBtu 009 01 IyMMB | 1011
0.00093 Ib/MMBiu 010 61 IWMMBw 10.76
0.43 Ib/hr 043 1.4 Lbfhr ’ 14

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

©) The hourdy rue 13 based on the current anowal average permt limin of $00 ADTP/day (soltwood) and pulp production 24 hrjday.
@) “[he hourty suie ia besed on the current enaus) average permit bmit of 600 AD[Piday (hardwood) sud palp producuon 24 hrfday.
) “[he bourly cmiasion rase 1 an average bourly emisaion raiz for the 1wo year period.

e

0.005 I/MMBw
0.005 Ib/MMBw
[EEERLY
NA
NA

NA

_RATE(bRer® | FACTOR. . |
¢.51 270 ib/hr
0.5 2.68 b/t

NA

NA

NA

NA

14 G.al Yoy

G OE3 IJAIYTY
0.009 /AN
0120 /AP

0016 /ADTP

T HOURLY
_RATE (/b2

27
2.64
01
21
[T
300 W

040 (0

EMISSION

e EACTOR.

NA

Na

202 by

KA

NA

NA

NA

14
HAHKLY
% 0t:bri

NA

NA

BRtH

T T Tt L]



TABLE 34
CHAMPION
PENSACOLA,FLA
SUMMARY OF BASELINE EMISSION RATES
© JULY 1990 - JUNE 1992

g-¢

{tons/yesr)

~ _SOURCE NO, 50, o PMPMy, | voc RS
#1 POWER BOILER 40.57 (.38 40.57 203 10.84 NA
#2 POWER BOILLER 113.20 0.25 26.95 1.35 672 NA
EAME KILN 63.46 1.76 573 57.32 1.68 .27

EINL A- Cl, SCRUBBERSS & NA NA NA NA 10,7712 NA
LINE A- E, WASHER! 3} NA NA NA NA L16 NA
LINIEE 8- €1, SCRUBBLERD (%) NA NA NA NA 15.30 NA
LINL B- 1:) WASLIZRI2 (4 NA NA NA NA 2.04 NA

TOTAL 217.23 tons 2.39 1ons 73.26 tons 60.69 tons 48.45 1ens 8 27 1ons

) Saftwood
@) Hardwood

3} VOU emission raies ure based on the Ib/ADTE emission fuctor and acwal softwood pulp {ADTP) production.
4 VOO emission rates are based on the Ib/ADTP emission fector and actual hardwood pulp (ADTP) production.

10 a4t
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Nitrogen Oxides (NO,)

The NO, emission factor is based upon the average NO, mass emission rates
and total heat input rates measured during a series of three test runs
conducted on 8 February 1991. The NO, emission factor is 0.10 1b/MMBtu.
The baseline NO, emission rate is 10.11 Ib/hr.

Sulfur Dioxide (S80O,)

The SO, emission factor is based upon the typical sulfur content of the
natural gas burned in the No. 1 Power Boiler as supplied by the gas vendor
and the assumption of 100% conversion to SO,. The SO, emission factor is
0.00093 Ibs/MMBtu. The baseline SO, emission rate is 0.09 Ib/hr.

Carbon Monoxide (CO)

The CO emission factor used is the same emission factor reported in
CHAMPION’s PSD permit application for the No. 5 Power Boiler submitted
in February 1991. This factor was based on testing conducted on
CHAMPION’s No. S Power Boiler on 16-17 May 1989. The CO emission
factor is 0.1 Ib/MMBtu. The baseline CO emission rate is 10.11 lb/hr.



3.2.2

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the AP-42 emission factor for
natural gas (Table 1.4-1, utility boiler size). This factor is 5 1b/10° cf.
Assuming a natural gas heating value of 1000 Btu/scf, the PM/PM,, emission
factor is 0.005 Ib/MMBtu. The baseline PM/PM,, emission rate is 0.51 Ib/hr.

Volatile Organic Compounds (VOC)
The VOC emission factor used is based upon the same VOC concentration

reported in CHAMPION’s PSD permit application for the No. 5 Power Boiler
submitted in February 1991. This concentration of 20 ppm (as carbon) was

established by testing conducted on 16-17 May 1989 and is used in conjunction |

with volumetric flow rate data from the NO, testing on the No. -1 Power
Boiler conducted on 8 February 1991. The baseline VOC emission rate is
2.70 Ib/hr (as propane).

No. 2 Power Boiler

The No. 2 Power Boiler has a design heat input rating of 220 MMBtu per hour. The

primary fuel fired in the boiler is natural gas. However, the boiler is also equipped to burn

No. 6 fuel oil for emergency use. For the baseline period, natural gas was the only fuel

fired and emissions are based on natural gas usage. The following information presents the *

basis for the selected emission factors for each pollutant.

CH233F.RP1
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Nitrogen Oxides (NO,)

The NO, emission factor is based upon the average NO, mass emission rates
and total heat input rates measured during a series of three test runs
conducted on 9 February 1991. The NO, emission factor is 0.42 1b/MMBtu.
The baseline NO, emission rate is 45.18 Ib/hr.

Sulfur Dioxide (SO,)

The SO, emission factor is based upon the typical sulfur content of the natural
gas burned in the No. 2 Power Boiler as supplied by the gas vendor and the
assumption of 100% conversion to SO,. The SO, emission factor is .00093
Ib/MMBtu. The haseline SO, emission rate is 0.10 Ib/hr.

Carbon Monoxide (CO)

The CO emission factor used is the same emission factor reported in
CHAMPION’s PSD permit application for the No. S Power Boiler submitted
in February 1991. This factor was based on testing conducted on
CHAMPION’s No. 5 Power Boiler on 16-17 May 1989. The CO emission
factor is 0.1 Ib/MMBtu. The baseline CO emission rate is 10.76 Ib/hr.

3-9
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) Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the AP-42 emission factor for
natural gas (Table 1.4-1, utility boiler size). This factor is 5 Ib/10* cf of
natural gas. Assuming a natural gas heating value of 1000 Btu/scf, the
PM/PM,, emission factor is 0.005 lb/MMBtu. The baseline PM/PM,,

emission rate is 0.54 1b/hr.
. Volatile Organic Compounds (VOC)

The VOC emission factor used is based upon the same VOC concentration
~ reported in CHAMPION's PSD permit application for the No. 5 Power Boiler
" submitted in February 1991. This concentration of 20 ppm (as carbon) was -
established by testing conducted 16-17 May 1989 and is used in conjunction
with volumetric flow rate data from the NO, testing on the No. 2 Power
Boiler conducted on 9 February 1991. The baseline VOC emission rate is
2.68 1b/hr (as propane).

3.2.3 Lime Kiln
The Pensacola Lime Kiln is rated to produce approximately 328 tons of lime per day. The
kiln fires natural gas and has a maximum heat input rate of approximately 123 MMBtu per

hour. The kiln is also used to incinerate non-condensible gases (NCG) from the Kraft mill -

process.

CH233F RP1 3-10




("H233F.RP1

Nitrogen Oxides (NO,)

The NO, emission factor is based on the average of two series of tests
conducted on 13 December 1989 and 11-12 April 1990. The baseline NO,

emission rate is 15.5 1b/hr.
Sulfur Dioxide (SO,)

The SO, emission factor is an average of four series of tests conducted 26°
April, 16 May, 13 December 1989 and 11-12 April 1990. The 16 May 1989
test results included in the average only include the test runs during which all
NCG streams were ducted to the Lime Kiln. The results included are the
most representative of normal kiln operations. The baseline SO, emission

rate is 0.43 1b/hr. | |

.Carbon Monoxide (CO)

The CO emission factor is an average of two series of tests conducted on 13

December 1989 and 11-12 April 1990. The baseline CO emission rate is 1.4
Ib/hr.

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on an average of four series of tests
conducted 26 April 1989, 12 December 1989, 19 March 1991, and 27 March
1992. The baseline PM/PM,, emission rate is 14.0 !b/hr,



) Volatile Organic Compounds (VOC)

The VOC emission factor is based on an average of two series of tests
conducted 13 December 1989 and 11-12 April 1990. The baseline VOC

emission rate is 0.41 [b/hr (as propane).
. Total Reduced Sulfur Compounds (TRS)

The TRS emuission factor is based on the 2-year average CEM data and the
average gas stream volumetric flow rate from the Lime Kiln particulate testing~
conducted 19 March 1991 and 27 March 1992. The TRS value is assumed to
be 100% H,S for calculating a mass emission rate. The baseline TRS

. emission rate is 2.02 Ib/hr.

3.24 Bleach Plant Sources

As bréviouély discussed, there is very limited data available for determining emissions from
the Bleach Plant sources identified in Table 3-1. Data is available, however, for chloroform
emissions from these sources including testing by the National Council of the Paper Industry
for Air and Stream Improvement (NCASI) at the mill in 1990. The proposed Pensacola
Mill Bleach Plant modification entails 100% substitution of chlorine dioxide for molecular
chlorine and is predicted to result in a 90% or greater reduction in the chloroform

generation rate and subsequent emissions.

EPA is presently developing standard test methods and will be conducting extensive testiﬁg
to identify and quantify VOC and hazardous air poliutant (HAP) emissions from pulp mill
processes including Bleach Plants. This effort is intended to support the development over
the next several years of industry MACT standards. However, there is presently no data
available which CHAMPION can use to identify either baseline or future VOC emissions
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from the Pensacola bleaching processes other than the chioroform data. CHAMPION is
therefore using chloroform as a surrogate for total VOC emissions from the Bleach Plant

for the purposes of this application.

The Bleach Plant sources included in this analysis are the scrubber and the Eo washer for
both the A-line {softwood) and B-line (hardwood). The VOC emissions are based on the
NCASI testing at the Mill in 1990, A summary of the actual test results are included in
Appendix D.

32.4.1 A-Line Scrubber )
. Volatile Organic Compounds (VOC)

The VOC emissions factor is 0.083 Ib/ADTP. The associated baseline VOC '

g emission rate is 2.77 Ib/hr.
3242 A-Line E, Washer
) Volatile Organic Compounds (VOC)

The VOC emission factor is 0.009 Ib/ADTP. This corresponds to a baseline
VOC emission rate of 0.30 Ib/hr.

3.24.3 B-Line Scrubber
. Volatile Organic Compounds (VOC)

The VOC emission factor is 0.120 Ib/ADTP. The baseline VOC emission
rate is 3.00 Ib/hr.
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3244  B-Line E, Washer
° Volatile Organic Compounds (VOC)

The VOC emission factor is 0.016 Ib/ADTP. This corresponds to a baseline
VOC emission rate of 0.40 lb/hr.

3.3 FUTURE EMISSION RATES

A summary of the emission factors utilized for calculating future emissions and the projected
hourly emission rates are presented in Table 3-5. The calculated annual future emission

rates for the affected sources are presented in Table 3-6.

The following subsections provide a brief source-by-source description of the development

of individual emission factors.

331  Lime Kiln-Mud Dryer

The modified Lime Kiln-Mud Dryer is rated to produce 450 tons of lime per day and may
be capable of achieving a production rate of up to 500 tons of lime per day. The kiln will
fire natural gas or fuel oil and has a maximum heat input rate of 150 MMBtu/hr. The Lime
Kiln-Mud Dryer will continue to be used to incinerate NCGs from the kraft mill process in
the future. Projected emission rates are based upon the vendor’s guaranteed production
rate of 450 tons per day. CHAMPION will commmit to meeting the emission limits based -

upon the rated capacity at peak production rates of up to 500 tons per day.
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TABLE 3.8
CRAMPION
PENSACOLA, FLA
SUMMARY OF EMISSION FACTORS AND HOURLY EMISSION RATES

FUTURE MAXIMUM ANNUAL EMISSIONS

_ NO, o so . __co ]
EMISSION HOURLY EMISSION | HOURLY l EMISSION | HOURLY !
______SOUMCK.____ | _FACTOR _. |RATEGWh | _ FACIOR . RATEdbn. . __ FACTOR RATE hbr)
 #6 POWER BOILER 0.06 Ib/MMBu 320  0.00093 I/MMBiu 0.50° 0.1 I/MMBw 513
LM KILN MUDDRYER | 49.3 /i 493 6.49 Ibfhr 649 6.75 lb 6.75"
LINE A- Cl, SCRUBBER®: &) NA : NA . " NA NA NA MNA
LINE A- E, WASHER{D®) : NA NA NA " NA NA NA
LINE B- Cl, SCRUBBER? ) : NA NA NA NA NA NA
LINE B- K, WASHER® @) NaA ! NA NA NA i NA i NA
L — . Nt —_ R l“,____k_.__a_;.._ —_ - 1 —_ - |
T R T P A - S TRS
EMISSION = HOURLY |  EMISSION HOURLY EMISSION HOURLY
e SOURCE JACM_TJM;JF_.FM - RATE bfar} : __ FACTOR | R&E-ﬂhﬁ-nﬁ
#6 POWER BOILER 0.005 To/MMBw | 267) 001 WMMBu | .33 NA NA l
[IME KILN MUDDRYER 10.9 Ib/br 109 7.7 b 377 1.46 Ibre 1461
LINE A- Cl, SCRUBBERS) (%) :  NA - i NA 03375 Ibi , 0.3375 NA NA ]
LINE A- E, WASHERIDG) NA NA 0.0375 {btrr 0.0375 NA NA :
LINE B- Cl, SCRUBBER®) (4} NA | NA 03375 bhr 0.3375 NA NA ,
LINE B- £, WASHER®D © NA NA | 0.0375 Ihw 0.0375 NA NA T
I L S ]
) Sohwood
@) Hardwood

B) The ¥OC emission factor ix based on 750 ADTP/duy (sofiwood) and pulp production 24 hrfday,
@ The VOC emisdan factar is based on 750 ADTP/day (hardwood) and pulp prodaction 24 hrfday.

15 Lige- %2
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TABLE 36
CHAMFION

SOURCE | NO, 80, oo PM/PM,y vOC ™S
| %6 POWER BOILER 140.07 1oms 217 wons 23345 tom 11.67 sons 2135 ons NA
LIME KILN MUDDRYER 215.93 wons 26.43 tons 2957 wns 47.74 sans 165.53 wns 6.39 wons
LINE A- Cl; SCRUBBER!? NA NA NA NA 148 tons NA
LINE A- E, WASHPFRG? NA NA NA Ka 0.16 w3 NA
LINE B- CI; SCRURBER® NA A ! NA NA 1.48 tons NA
‘LINE B- K, WASHER® : NA Na NA NA 0.16 ums NA
‘ TO‘I‘ALI 356,01 1ons 30,60 toms 263.02 tons 5941 wms 151.76 1ons 6353 wms

() Softwood
U Hasdwood

13 Dec-itd
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Nitrogen Oxides (NO,)

The NO, emission factor is based on the vendor guarantee of 200 ppm when
firing fuel oil. The projected NO, emission rate is 49.3 Ib/hr. When firing
natural gas the vendor guarantees 175 ppm or 43.1 lbs/hr of NO_.

Sulfur Dioxide (SO,)

SO, emisstons from the Lime Kiln-Mud Dryer originate from several sources
in the process. These sources include the lime mud which is fed to the kiln
and the combustion of both fuel oil and NCG’s. When combined the

corresponding potential uncontrolled SO, emission rate is 130 Ib/hr. The

. lime calcining process has been shown to remove a substantial portion of

potential SO, emissions. However, CHAMPION is proposing to utilize a

caustic scrubber when nécessary to meet the proposed SO, emission raie. A
scrubber 8GO, removal efficiency of 95% has been assumed for calculating the -
allowable SO, emission rate. The proposed SO, emission rate based upon the

95% reduction associated with the scrubber is 6.49 1b/hr.
Carbon Monoxide (CO)

The CO emission factor is based on the vendor guarantee of 45 ppm. The
CO emission rate is 6.75 1b/hr.
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° Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,) '

The PM/PM,, emission factor is based upon meeting a grain loading of 0.037
gr/dscf per the vendor guarantee for the new control equipment. The
PM/PM,, emission rate is 10.90 ib/hr.

. Volatile Organic Compounds (VOC)
The VOC emission rate is 37.7 Ib/hr based on vendor data (160 ppm).

. Total Reduced Sulfur Compounds (TRS)

The TRS emission factor is based on the vendor guarantee of 8 ppm at 10%
O,. The TRS emission rate is 1.46 1b/hr.

332  No. 6 Power Boiler
The No. 6 Power Boiler has a design heat input rating of 533 MMBtu/hr. The designated

fuel fired in the boiler is natural gas. The emission factors are based upon vendor

guarantees except for PM/PM,, which is based on AP-42,
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Nitrogen Oxides (NO,)

The NO, emission factor is based on the vendor guarantee of 0.06 1b/MMBtu.
The NO, emission rate is 32.0 ib/hr.

Sulfur Dioxide (SO,)

The SO, emission factor is based on the sulfur content of natural gas (Table
1.4-1, utility size boiler). This factor is .00093 1b/MM Btu of natural gas.
Assuming a natural gas heating value of 1000 Btu/scf, the sulfur dioxide

emission rate is 0.5 Ib/hr.
Carbon Monoxide (CO)

The CO emission factor is based on the vendor guarantee of 0.1 lb/MMBtu.
The CO emission rate is 53.3 Ib/hr. '

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,)

The PM/PM,, emission factor is based on the AP-42 emission factor for
natural gas (Table 1.4-1, Utility Boiler Size). This factor is S5 1b/10° cf of

natural gas. Assuming a natural gas heating value of 1000 Btu/scf, the .

PM/PM,, emission factor is 0.005 Ib/MMBtu. The PM/PM,, emission rate
is 2.67 lb/hr.
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. Volatile Organic Compounds (VOC)

The VOC emission factor is based on a vendor guarantee of 0.01 Ib/MMBtu.
The VOC emission rate is 5.33 lb/hr.

3.33 Bleach Plant Sources

The total future emission factors are based upon laboratory tests at 100% substitution of
chlorine dioxide for molecular chlorine in the Bleach Plant process. These laboratory
results were then apportioned between the Bleach Plant sources according to relationships”
established from the NCASI 1990 test program. A detailed presentation of the methodology
used to develop these factors is presented in Appendix D.

3331  A-Line Scrubber |

° Volatile Organic Compounds (VOC)

The emission rate is based upon the laboratory test of 100% substitution of
chlorine dioxide for molecular chlorine, The VOC emission rate is 0.3375
Ib/hr. '

3.3.3.2 A-Line E, Washer
° Volatile Organic Compounds (VOC)
The emission rate is based upon the laboratory test of 100% substitution of

chlorine dioxide for molecutar chlorine. The VOC emission rate is 0.0375
ib/hr.
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3.3.3.3 B-Line Scrubber
. Volatile Organic Compounds (VOC)

The emission rate is based upon the laboratory test of 100% substitution of
chlorine dioxide for molecular chlorine. The VOC emission rate is 0.3375
lb/hr.
3334 B-Line E, Washer
. Volatile Organic Compounds (VOC)
The emission rate is based upon the laboratory test of 100% substitution of

chlorine dioxide for molecular chlorine. The VOC emission rate is 0.0375
Ib/hr. |
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SECTION §
DETERMINATION OF BEST AVAILABLE CONTROL TECHNOLOGY

5.1  BEST AVAILABLE CONTROL TECHNOLOGY

The Clean Air Act, as amended in 1977 and 1990, prescribes several technology-based
limitations affecting new or modified sources of air pollutant emissions. One such limitation
is that of the New Source Performance Standards (NSPS) set by the United States EPA and
adopted by the Florida DER. NSPS require that specific categories of new or modified
stationary sources meet uniform national standards for specific pollutants based on the
degree of emission limitation achievable through utilization of the best demonstrated

. technology available at the time of their promulgation.

In addition to the technology-specific requirements, as presented in the NSPS, overall facility
en{issions of criteria pollutants, of significant quantity, from any pollutémt source will be
reghlated under provisions found in the Prevention of Significant Deterior’atioﬁ (PSD)
regulation. The PSD regulation requires that the Best Available Control Technology
(BACT) be used to control triggering pollutant emissions. BACT is defined in 40 CFR
52.21 (b)(12) as:

An emissions limitation (including a visible emission standard) based on the
maximum degree of reduction for each pollutant subject to regulation under the Act
which would be emitted from any proposed major stationary source or majof.
modification which the Administrator, on a case-by-case basis, taking into account
energy, environmental, and economic impacts and other costs, determines is
achievable for such source or modification through application of production
processes or available methods, systems, and techniques, including fuel cleaning or

treatment or innovative fuel combustion techniques for control of such poilutant. In
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no event shall application of best available control technology result in emissions of
any pollutant which would exceed the emissions allowed by any applicable standard
under 40 CFR Parts 60 and 61. If the Administrator determines that technological
or economic limitations on the application of measurement methodology to a
particular emissions unit would make the imposition of an emissions standard
infeasible, a design, equipment, work practice, operational standard, or combination
thereof, may be prescribed instead to satisfy the requirement for the application of
BACT. Such standard shall, to the degree possible, set forth the emissions reduction
achievable by implementation of such design, equipment, work practice, or operation,

and shall provide for compliance by means which achieve equivalent results.

Basically, a BACT determination is a case-by-case analysis that addresses the technological
question of whether a proposed control technique can be considered BACT for tile
particular application or whether a r'nore. strihgent level of emission control should be used.
-Th’lS determination involves an assessment of the availability of appllcable technologies
capable of sufficiently reducing a specific pollutant emission, as well as weighing the .

economic, energy, and environmental impacts of using each technology.

The methodology used in this study to determine BACT follows the "top-down" approach
previously recommended by the EPA. However, it should be noted that pursuant to a
settlement of litigation between EPA and industry trade groups, the "top-down" BACT
requirements are not legally enforceable until established by a formal rulemaking procedure
(56 F.R. 34202 26, July 1991). The “"top-down" BACT contains the following elements:

° Determination of the most stringent control alternatives potentially available.

° Discussion of the technical and economic feasibility of each alternative.
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. Assessment of energy and environmental impacts, including toxic and

hazardous pollutant impacts, of feasible alternatives.

. Selection of the most stringent control alternative that is technically and
economically feasible and that provides the best overall control of all

pollutants.

The selected BACT must be at least as stringent as NSPS and State Implementation Plan

limits for the source.

This BACT review is presented for each pollutant emitted in amounts that exceed the PSD
significance levels. BACT applies to each emissions unit at which a net emissions increase
“in the pollutant would occur : . a result of a physical change or change in the ‘method of
' operatibn in the unﬁ Therefore, the BACT ‘analysis for the proposed CHAMPION
Pensacola mill modnflcatlons considers emission controls for mtrogcn oxides (NO ), carbon -
m0n0x1de (CO), and volatile organic compounds (VOC) from spec1f1c sources. A listing of
the sources required to undergo a BACT analysis and the PSD affected pollutants is

presented below:

® No. 6 Power Boiler
- Nitrogen Dioxide
- Carbon Monoxide

- Volatile Organic Compounds

° Lime Kiln - Mud Dryer
- Nitrogen Dioxide
- Carbon Monoxide

- Volatile Organic Compounds
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5.2 BACT ANALYSIS FOR THE NQ. 6 POWER BOILER

BACT analyses on the new No. 6 Power Boiler are required for the following PSD affected
pollutants: NO,, CO, and VOC. A review of the BACT/LAER clearinghouse for natural
gas fired boilers was conducted and is included in Table 5-1. The clearinghouse entries
include boilers with add-on controls as well as boilers utilizing good combustion practice to
minimize NO,, CO and VOC emissions. It is important to note that emissions of these
pollutants are interrelated and that combustion modifications which are directed at
minimizing one pollutant (e.g., NO,) can, aiternatively, result in an increase in other
pollutant emussions (e.g, VOC and/or CO). Therefore, in evaluating BACT for a-
combustion source without add-on controls, it is important to recognize this relationship and
to develop a control strategy that results in a reasonable overall emissions control plan. It
s not reasonable to expect that the lowest emission rates reported for each pollutant by any

source can be met by the proposed No. 6 Power Boiler.

}
.f

Based upon the mformauon supplied in the BACT/LAER Clearinghouse and subsequent
mvesnganon it'appears that none of the listed boilers incorporate add-on controls for CO
or VOC. Only one of the sixteen BACT/LAER Clearinghouse entries included in Table
5-1 had add-on controls for nitrogen dioxide emissions (Westinghouse Electric, California).
All other sources utilized low NO, burners and good combustion control to meet the BACT

levels identified.

However, in order to follow the "Top Down" BACT analysis procedure, Champion has
evaluated add-on controls to determine if such process could be considered BACT for thé .'
proposed No. 6 Power Boiler. The applicable technologies are discussed and the cost
associated with their application to the proposed No. 6 boiler is included in the following

subsections.
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TABLE 5-1

BACT/LAER CLEARINGHOUSE

SUMMARY OF NATURAL GAS FIRED BOILERS

FACILITY " DATE PERMIT | BOILER HEAT INPUT NOy Co vOC
ISSUED - - (MMBtu/hr) (LB/MMBtu)
BAF Energy, CA T 10/26/87 150 - @ SO
Hopewell Cogen, VA 07/01/88 ' 197 0.1 0.09 0.005
Kamine Carthage, NY 07/01/88 113 0.10 .16 0.1
Westinghouse Elect., CA 08/17/88 380 015 --- -
Kamine South Glens Falls, NY 09/01/88 113 0.10 (.16 0.10
Willametie I[nd., Bennettsville, SC 09/29/88 305 0.12 0. -t
(LAER)
Boise Cascade, International Fatls, MN 05/12/89 #1 373 0.05® 009 0.000
#2 205 0.05 (L} (.009
Newsprint South, Genada Ms. 08/08/89 2274 0.2 0.04 0.0014
08/08/89 176.5 0.2 0.04 0.0014
Dupont, MS 11/28/89 231 0.12 (1065 0.0078
Consaolidated Paper, WI 01/26/% 566.5 0.05 0.12 A8
Clark County Industrial Council, AR 04/23/90 154.7 0.1 0.04 0.0014
Nekoosa WI Region V 05/09/90 150 0.05 R =
Gaylord Cont., Bolyolusa, LA 07/11/9%0 235 0.12 m— -
Willamette Campti, LA 02/04/91 335 0.12 0.04 0.003
Minn. Corn Processing 06/25/91 178.7 0.125 - UL
(24/hr avg.)
James River, Ml - 09/17/9 226.7 0.06 009 4.025
Champion, Pensacola NA 533 0.06 0.1 0.0

No data provided for this pollutant,
Visibility impact on Class 1 area.
Lo-NO,, FGR, SCR
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3.2.1 BACT for :\‘iirogen Oxides

Nitrogen oxides are products of all conventional combustion processes. Nitric oxide (NO)
is the predominant form of NO, emitted by such sources with lesser amounts of nitrogen
dioxide (NO,) and nitrous oxide (N,0O). The NO can further oxidize in the atmosphere to
NQO,. The aforementioned nitrogen oxides are referred to collectively as NO,. The
generation of NO, from fuel combustion is a resuit of two formation mechanisms. Fuel NO,
is formed by the reaction of chemically bound nitrogen in the fuel and oxygen in the
combustion air at high temperature in the combustion zone. Thermal NO, is produced by
the reaction of the molecular nitrogen and oxygen contained in the combustion air at high-
temperature in the combustion zone. The main factors influencing the NO, reaction are
combustion temperature, residence time within the combustion zone, amount of fuel-bound
. nitrogen, and oxygen levels present in the combustion zone. Since the No. 6 boiler is fueled
' with natural gas which 1s inherently low in fuel-bound nitrogen, only fhérmal NO, formation

. . 4
is important.

A number of control techniques have been used to reduce NO, emissions from corﬁbustion
processes, Selective catalytic reduction of NO, by ammonia (NH,) was identified as the
most stringent method of NO, control for certain combustion processes because of the
relatively high removal efficiencies that can be achieved under proper operating conditions.
Selective catalytic reduction is an add-on control most commonly used in the United States
on gas-fired industrial and utility boilers and combustion turbines. Relatively high NO,
removal efficiencies approaching 90 percent can be obtained with selective catalytic

reduction under ideal conditions. Flue gas denitrification (FGDN) is another add-on NO; .‘
control technology that can also approach 90 percent removal efficiency by using a wet

scrubbing method.
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Selective noncatalytic reduction was the next most stringent control technology identified.
It is also an add-on control technology that utilizes ammonia, urea, or other reducing
compounds without a catalyst present. Selective noncatalytic reduction is normally capable

of artaining NO, removal efficiencies in the range of 35 to 55 percent.

Combustion modification techniques, such as low NO, burners, combustion controls, and
flue gas recirculation can also be used to reduce NO, emissions from natural gas firing by
limiting thermal NO, formation. Such techniques limit excess air and reduce peak flame
temperatures and are more aptly described as process modifications rather than add-on
(post-combustion) controls. The aforementioned technologies are generally capable oE
reducing NO, emissions by up to 50 percent compared to a combustion unit without such

controls.

52.1.1  Selective Catalytic Reduction (SCR)
Inl’;the selective catalytic reduction (SCR) process, NO, is reduced to N2 and H,O by
ammonia (NH,) within a temperature range of approximately 540-840°F in the preserice of
a.catalyst,.usually a base metal. The lower end of the operating temperature range is
feasible when the acid gas impurity level is relatively low. NH, has been used as an
acceptable reducing agent for NO, in combustion gases because it selectively reacts with
NO, while other reducing agents such as H,, CO, and CH, also readily react with O, in the
gases. In a typical configuration, flue gas from the combustion source is passed through a
reactor which contains the catalyst bed. Parallel flow catalyst beds may be used in which
the combustion exhaust gas flows through channels rather than pores to minimize blinding |
of the catalyst by particulate matter. Ammonia in vapor phase is injected into the flue gas
downstream of the other control equipment that may be required for the particular
combustion process for removal of pollutants such as particulate matter and sulfur dioxide.
The ammonia is normally injected at a 1:1 molar ratio based upon the NO, concentration

in the flue gas. Major capital equipment for SCR consists of the reactor and catalyst,

CH233F RP1 5-7



ammonia storage tanks, and an ammonia injection system using either compressed air or
steam as a carrier gas. Because of the toxic characteristics of NH,, appropriate storage and
handling safety features must be provided if anhydrous NH; is used. NO, removal
efficiencies approaching 90 percent have been reported when using SCR systems for boiler

and gas turbine applications.

Table 5-2 lists the total capital investment for an SCR system based upon information
received from Engelhard for treatment of a 13,000 scfm gas stream. Basic equipment cost
was then scaled up using the six-tenths factor rule based upon the 105,190 scfm flue gas flow
rate from the CHAMPION Power Boiler. Total purchased equipment cost, direct
installation costs, and indirect costs were based upon factors given in the U.S. EPA OAQPS
Control Cost Manual. Ammonia handling and safety design costs were scaled down from
“an estimate for a resource « -overy facility based upon the facility uncontrolled NO,
emission rates (which are directly proportional to NH; consumption rates) and the six-tenths
facé’tor rule. Annualized cost information is presented in Table 5-3 based upon direct and -
inci_irect operating cost faétérs given in the OAQPS Control Cost Manual for other types of
control equiprnen_t. These factors were deemed to be the most appropriate ones to use for
SCR system. Operating costs include a cost for natural gas reheat of the boiler exhaust gas
from the 350°F discharge temperature to the 540°F lower limit of the SCR operating
temperature range. Catalyst replacement cost was based upon a three year life given in the
vendor warranty. Cost effectiveness was calculated based upon a NO, inlet emission rate
of 140 tons per year (equivalent to a flue gas concentration of approximately 50 ppmdv) to
the SCR system and a vendor estimated removal efficiency of 85.5 percent. A baseline
emission rate of 140 tons per year was used (0.06 Ib/MM Btu @ 533 MM Btu/hr) since the '

power boiler is a new unit that is equipped with low NO, burners and flue gas recirculation.

The calculated cost effectiveness of more than $7,200 per ton of NO, removed is higher than

any guidelines provided by the U.S. EPA.
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Table 5:2

Champion- Pensacola Power Boiler

Capital Costs for NOx Control
Engelhaid SCR System

Vendor Quusie: 115 [A) 157801y (&
Pucchased Lguipment Cost:
Control device and auxillary equiprient 1.00  (A) ¢} $1,370,000 (A)
Instruments and controls 0.10 (A) x 1.5 (for CEM, feedback)®) $205,500
Taxcs 003 (A) . $41,100
Ireight 005 (A) $65,500
Tutal purchased eguipment cost 51,685,100 (1)
Dirget Installation Cust:
Foundatiuns and suppuns 008 (H) 134,800
Erection und handling G.14. (8) $235,900
Electrical 004 (B) £67,400
Piping 002 (8) $33,700
[nsulation . 001 (8) $16,900
Painting 00l (B) $16,900
Tutal direct insiallation costs: $505,600
e Tl ditect custs: . -
indircet Cosls:
Engineering and supervision 010 (8 168,500
Construction and field expenscs 005 (B) §B4,300
Construction fee 010 (B) 168,500
Startup 002 (R) $33,700
Performance test .01 (B) £16,900
Contingencies 0.03 (B) £50,600
Total indirect costs: $522 500
Ammuonia landling & Safety Design Cost @ = $300,000 x (0.5 x 140.2 tons/year of NOx / 455.2 tons/year of NOx)*0.6 = 597,010
T'otai Installed Capital Costs : §2,810,800

) Based on a fuly, 1990 vendor cost estimaie (3450,000 for 13,000 scfm) thai includes auxiliary
equipment, instruments and controls. Six-tenth factor scalenp was wsed based on 13,000 scfm
quole basis va. 105,190 scfm power boiler flue gas flow rate. The costs are also scaled o present
day figures by utitizing the CE cost index. Sept 1992 CE index= 357.1, 1990 CE index= 357.6.

! Factors in this colwmn iaken from 1.S. EPA OAQPS Control Cost Manual, EPA 450/3-90-0064.

Tanuary 1990 for tharmal and catalwic incinerators, and
carbon adsorbers.
(¢} Multiplier from Capital and Operating Costs of Selecied Air

Poliution Control Systems, EPA 45015-80-002, December 1978 (GARD Manial).
¢ for the Pernsauken Resource Recovery Project BACT Assessmeni for

2 Scaled down from cost

Control of NOx Emissions Top-Down Technology Consideration. Ogden Martin Systems of Pennsauben,
Inc, Dec.15, 1988, adjusted to curreni § and reflecting half (0.5} of the NH 3 consumption of Exxon DeNOx.




This cost effectiveness value can be compared with EPA’s calculated cost effectiveness
values associated with the NO, limitations contained in the NSPS for Industrial Boilers, 40
CFR 60, Subpart Db. These standards promulgated in 1986, considered an incremental cost
effectiveness of $4,000/ton unreasonable. Also considered unreasonable was an incremental
cost effectiveness of $2,500/ton when switching from residual oil to natural gas. The NSPS
for small industrial boilers, subpart Dc,. proposed in 1989, considered a cost of $6,000/ton

unreasonable for national NO, standards.

Hence, based upon the analysis given above, SCR is discounted as BACT for NO, control

on the power boiler.
5.2.1.2 Flue Gas Denitrification (FGDN)

- Flue gas denitrification (FGDN) systems use wet scrubbing technology to react absorbed
qu with NO, to form molecular fu'trogcn and can achieve NO, removal efficiencies
api)roaching 90 percent. Consequently, FGDN systems are designed for combustion sources

that burn relatively high sulfur fuel. However, since the power boiler under consideration

is fired with essentially sulfur-free natural gas fuel, there is no source of SO, for absorption .

into the scrubbing liquid. Thus, FGDN is dismissed as BACT for NO, control on the power

boiler because of technical infeasibility.

5.2.1.3 Selective Noncatalytic Reduction (SNCR)

Selective non-catalytic reduction (SNCR) involves ammonia or urea injection, but not in the -

presence of a catalyst. Two major SNCR systems are commercially available: the Exxon
Thermal DeNO, ammonia injection system and the Nalco Fuel Tech NO,OUT urea
injection system. A third system, the Noell (formerly the Emcotek) Two-Stage DeNO,
urea/methanol injection system, has undergone extensive pilot testing and a full scale

demonstration on one MSW incinerator line in Switzerland.,
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5.2.1.4 Exxon Thermal DeNO,

Exxon Thermal DeNO, ammonia injection, like SCR, uses the NO,/ammonia reaction to
convert NO, to molecular nitrogen. However, without catalyst use or supplemental
hydrogen injection, NO, reduction reaction temperatures must be tightly controiled between
1,600 and 2,200°F (between 1600 and 1800°F, for higher efficiency). Below 1,600°F and
without hydrogen also being injected, ammonia will not fully react, resuiting in what is called
ammonia breakthrough or slip. If the temperature rises above 1,800°F, a competing

reaction begins to predominate:

5 3

NH, - 2 0, —> NO + = H,0

3

2

: As indicated above, this reaction increases NO emissions. Therefore, the region within the
boiler where ammonia is injected must be carefully selected to ensure the optimum |

reduction reaction temperature will be maintained.

Thermal DeNO, is an available technology that has been used on gas-fired boilers and gas
turbines and commonly achieves NO, removals up to 50 to 60% within the narrow
temperature range noted previously. However, since ammonia is injected at a 2:1 molar
ratio based upon the flue gas NO, concentration, there is generally some "slip” of ammonia
which does not react completely and that can potentially cause odors. At the power boiler
flue gas flow rate of 105,190 sefm and a “slip” concentration of 20 ppmyv, ammonia ernission’s"
could amount to 24 tons per year. The potential ammonia "slip” concentration of 20 ppmv

is almost one-half the uncontrolled NO, concentration of 50 ppmv.
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Tables 5-4 and 5-5 summarize capital costs and annualized costs respectively, for an Exxon
Thermal DeNO, SNCR system installed on the CHAMPION boiler. It was assumed that
the ammonia injection would occur within the boiler configuration at a point where the
combustion gases are maintained in a temperature range of 1,600 to 1,800°F. Table 5-4
details the total capital investment for an Exxon Thermal DeNO, system based upon
information given in an Exxon study that evaluates the technology. Basic equipment cost
was derived from direct cost information provided by Exxon for treatment of a 77,800 scfm
flue gas stream. The Exxon direct cost information was scaled up using the six-tenths factor
rule based upon the 105,190 scfm flue gas flow rate from the CHAMPION Power Boiler.
Then total purchased equipment cost, direct installation costs, and indirect costs were based
upon factors given in the OAQPS Control Cost Manual for other types of control equipment
- as ipdicated in Table 5-4. A< with the SCR capital cost analysis, anhydrous ammonia
handling safety design costs were scaled down from an estiinate for a resource recovery
facfility based upon the facility uncontrolled NO, emission rates and the six-tenths factor .

rule.

Annualized cost information is presented in Table 5-5 based upon direct and indirect
operating cost factors as suggested in the OAQPS Control Cost Manual. Compressed air
was assumed to be the NH; carrier gas although steam could also be used. Premised upon
a baseline NO, emission rate of 140 tons per year, cost effectiveness was based on an
expected NO, removal efficiency of 50%. The cost effectiveness for 50% removal efficiency

is §5,570 per ton of NO, removed.

Having accounted for economic and energy considerations in the cost analysis above, it can
be seen that Exxon Thermal DeNO, is not cost effective based upon the same reasoning
given in the previous discussion for SCR. Also noteworthy is the fact that this economic
analysis represents a "best case” condition. The economic analysis was preformed using the

six-tenths factor scaling rule due to a lack of final design data for the proposed power boiler.
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Volumetric I'low Rate, aclm

. Table 5-4
Capital Costs for Exxon Thermal DeNQOx
Champion- Pensacola

Purchased Liguipment Cost,
Control device and auxillary equipment (tank, vaporizer, clc)

Instruments and controls 0.10 (A
Tanes 0.03 (a)
Lrcight 008 (A

Direct Installation Cost;

Foundations and supporls 0.06 (8)
Erection and handling 040 (B)
Elecrrical 0.04 (B)
Piping 0.03 (B)
Insulation 0.01 (B)
Painting 0.01 (B)

Total direct costs:

(provided by Exxon}
x 1.5 (CEM, fecdback)

Total purchased equipment cost :

(venturi scrubber, incinerator)
{absorber)

(incinerator, adsorber)
(adsorber, incineralor)
{absorber/adsorber)
{absorber/adsorber)

Total direct insialiation costs:

Included in

tixxon cost
14
01

11 ¢a)

0.06 (B)
0.40 (8}
0.04 {8)
0.03 (B)
0.01 (B}
0.01 (8)
0.55 (8)

(LT

$183,20K) (A0
$27.500
34,501
LIRNITY
8230,900 (4

S 13,900
§92.400
$9,2(0}
$6,900
$2,300
32,300

_indirect Costs:

$324,300 {(per Exxon quote)

Engineering and supervision .10 (B} (all except ESP}
Exxon engineering Exxon
Construction and field expenses 0.10 (B) (absorber, venturi scrubber) Estimate
Construction fee 0.10 ¢8) _
Startup 0.01 (B) (absorber, veniuri scrubber)
Performance test 0.01 (B) : ]
Contingencies 0.03 (B) | 3 5 (efficiency gtinn.nlce)
Total indirect costs:
oo Toral insialled capital costs : .
Exxon Licensing Fee: ( per Exxon quote }
(9} Instatled equipment cost (euipment + field labor)®): ¢ $192200 + $120,100 } = 0.55B) + 1.1X(A) = 0.55(1.100(A}} + 1.10{A) = $312,300

solving for A : 312300 1.10x0.55 + 1.10) =

) These values are scaled up using the six-tenths factor rule..

champnox.wk3

$183.200

$324.300 ()

52,300
$2,300
$328.900
$6846,500

$80,000

Do w
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Table 5-5
Annualized Costs for Exxon Thermal DeNQOx
Champion- Pensacola

Computalion method

Lraling cosis

Caona, doliars

* Capiwl Recovery

0.1627 x (tolal insialled capilal cosis + licensing fee)
(aL 10% interest and 10 years)

}gﬂl Fixed Costs (B)

Subtotal of above

Operating |-ahor

Operator $15.97 Mhr x 3 hrs/shuft x 3 shifts/day x 365 days/yr $32.160

Supervision 15% of operator labor cost ¥71.870
Operating maleriabs As required, { 0.0% of tolal installed capital costs) b
Mainlenance {gencral)

Labor $15.97 Mr x | he/shift x 3 shifts/day x 365 days/yr 317490

Mauterials 100%  of maintcnance labor ’ 17,990
Replacement parts

Materials As required, ( 20% of tal installed capital costs) B1400a0

[Labor 100% of replacement malerials §13.740
Utilities

Lilectricity 50.042 &Wh ) x 10,193 kWh/yr 30

Sieam $4.130 Mib x 11,213 M Ibyr o310

Ammonia $350.000 fon X 33.1 onfyr $11,600
Tola) Direct Operuting Costs (A) | Sublotal of above__ 7 o
Indirect operating (fixed) costs
Overhead 0% of operating and maintenance labor and materials, 895,310 357,190
Property Tax 1% of tolal installed capital costs, 616, HK) 36,870
Insurance 1% of wial installed capital costs, $686,H00 36 870
Administration 2% of 1owl installed capital costs, $686,800 $14,740

CRF, $124,790

Total Annuvalized Costs (C)

(A+H)

Tons Of NOx Emitted.

140.2

Cost Effectiveness At Emission Reduction, §/Toa Of NOx Reduced

vhampnox wki

0%

$s.570

§2[?9:4(|ll h

390,590 ()

D hee w!



The vendor relayed a serious concern regarding the feasibility of this application on the
proposed boiler. This concern is based upon the fact that the inlet loading of 140 tons per
vear or approximately 50 ppmvd is a very low value and with this low load condition it is
extremely difficult to achieve proper mixing. This leads to limited NO, reduction without
increased ammonia injection rates and the associated higher reagent costs. Furthermore,
the comparatively low baseline NO, emission rate of 140 tons per year would yield only a
70 ton per year decrease in NO, emissions at a removal efficiency of 50 percent while
potentially creating 24 tons per year of NH, emissions. Therefore, Exxon Thermal DeNO,
is not viable as BACT for the CHAMPION Power Boiler.

5.2.1.5 Nalco Fuel Tech NO Out

. The Electric Power Research Institute (EPRI) discovered and patented the chemical process
" of using urea (CO(NH,),) to cohvert nitrogen oxides to nitrogen and water. This process
of urea injection has been further dcvéloped and is being marketed by Nalco Fuel Teéh, Inc:
as ithg NO,;OUT process. In routine applications, liquid urea and proprietary enhancers
(o@genated hydrocarbons) are mixed with water and pumped into the flue g:is as an
aqueous solution. Atomization at injection nozzles is assisted by auxiliary compressed air
or steam, similarly to the Exxon Thermal DeNO, process. The NO,OUT process is based

on the following chemical reaction:

CO(NH,), + 2 NO = 20, —— 2N, + CO, + 2H,0

g

In the above reaction, one mole of urea is required to react with two moles of NO (i.e., a
stoichiometric ratio of 0.5:1). In order to achieve a desired level of removal, greater than
stoichiometric quantities of urea must be injected. Manufacturer guidance indicates that a

molar ratio of (.75 - 1 :1 (urea to NO_ ) is normally required.
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The reaction is temperature dependent. Urea injected alone has a high NO, reduction
activity between 1700 and 1900°F. With process enhancers and adjusted concentrations, the
NO,OUT process is effective from 1500° to 2100°F. Enhancers alone are used between
1000 and 1500°F. A 50% urea solution is typical but solutions as low as 10% may be used.
In order to optimize NO, reduction, different urea and chemical enhancer solutions may be

injected at different temperature levels.

The urea (in storage and process piping) must be kept above 70°F to avoid crystallization.
Recirculation pumps are also used to prevent crystallization,

NO,OUT technology is applicable to certain types of stationary combustion equipment. As
with Thermal DeNO,, NO, removal efficiencies will vary depending on the combustion
equipment and system configuration. Performance is based on placement of injectofs and
sufficient mixing of flue gases within- the specified temperature range. The NO,OUT
_pr_o:lcess is generally deemed impractical for application to NO, sources with large load

variations. and also to gas turbines.

The capital equipment required for the NO,OUT process is similar to that required for

Exxon Thermal DeNO, and includes the following:

. Liquid urea storage tank.

. Feed system (pumps, controllers).

. Process monitoring equipment.

) Atomization assist system (steam or air).
° Process piping (pipes, nozzles, mixer).

Tables 5-6 and 5-7 summarize the capital costs and annualized costs respectively, for the
NO,OUT system. It was also assumed for the system that the urea injection would occur

within the boiler configuration at a point where the combustion gases are maintained in a
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Table 5-6
Capital Costs for NALCO/Fuel Tech NOxOUT
Champion- Pensacola

Yolumetric Flow Kate, achin . 161,000
Installed Costs: From NALCOMuel Tech - Equipmenl & Services & Licensing Fees $470,000 o o D
Installation = ' $75,000
" $545,000 $545, 0K
Included in
Purchascd Liquipment Cost: } . liuel Tech cost )
Control device and auxillaty cquipment (lank, vaporizer, eic) 10 $267,700 (4,
Instruments and controls 0.10 (A) X 1.5 (CEM, feedback) 0.1 40,155
Taxes 0.03 {4} . $8,000
Freight 0.08 (A) - $21,400
‘Towsl purchased equipmen cost : ‘ . 1.10 (A) $337,255 (B)
Direct Installation Cose:
Foundations and supports 0.06 (B} {venturi scrubber, incinerator) 520,200
Erection and handling 040 (B) (absorber) .40 (B) $134.900
Elecirical 0.04 (B) (incinerator, sdsorber) 0.04 (B) $13,500
Piping 0.03 (B} (adsorber, incinerator) 0.03 (B} $10,100
Insulation 0.01 (B} (absorberfadsorber) 0.01 (8} $3.400
Painting 001 {B) (absorber/adsorber) 0.01 (B}
Tolal direct installation coss: 0.49 (B)
e e e ToUab diTedt costs: ' N 498 ... . .
_Indireet Costs:
Engineering and supervision 0.10 (8)  (all excepr ESF) --- $33,700
Puel Tech process design ( 363800 . 267700 )] ) - 396,100
Construction and field expenscs 0.10 (B}  (absorber, veniuri scrubber) $33.700
Construction fee 0.10 (B) $33,700
Startup (per NALCO/Fuel Tech quote % $31,200
Performance 1est 0.01 (B) ' ' $3,400
Contingencics 0.03 (8) x 5 (efficiency guarantee) - $50,600
‘Total indirect costs: ' 0.00 $282,400
_________________ __ Total installed capita) costs . 149 (B . _$805,155
NALCO/Fuel Tech Licensing Fee (per NALCOIFuel Tech estimate f<): . 50
f9) Total insialled cost minus the start-up and licemingfu(‘}f { $341.800 + -$75,000 )= 1.4%B) = 1.4%1.100(A)) = 438,800
solving for A : 438800 /{1.100 x 1 49} = $267,700

{8 These values are scaled up using the six-tenths factor rule..
(¢} A licensing fee of $75,000 was assumed from a previous cost estimate.
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Cost iem

irect operating costs
Operaling Labor

Table 5-7.

Annualized Costs for NALCO/Fuel Tech NOxQUT System

Champion- Pensacola

Computation method

Cosl, dollars

Operator $1597 fhr & 3 workers x 3 working hrs/day x 365 deys/yr 320
Supervision 15% ol operator labor cost $7.470
Crperating malefiaks As required, ( 4.0% of wial installed capitsl costs) B
Mainlerance (geoeral) o
I.abor $1597 Mr x 1 workers x 3 working hrs/day x 365 days/yr BT 40
Materials 100% of mainkenance labor S17.4490
Replacement parts
Materials As reguired, ( 2.0% of total installed capital costs) $lo, fo
Labor 100%  of replacement malerials $16,100
Uulities
Llectricity (including comp. air) 0.042 A'Wh X 102,674 kWh/yr $4,310
Urea (plus additive A) 0.800 /gal X 79.144 galfyr $63,320
‘Tolal Direci Ograun;Cmm (A} B Subitotal of above e
Indirect operatng {fixed) costs
Overhead 80% of operating and maintenance labor and malerials, $95,310 570,250
Propeny Tax 1% of total installed capital cosis, $805,100 58,050
Insurance 1% of toial installed capilal costs, $803,160 58,050
Administration 2% of total installed capital costs, $805,100 $1o0,100
Capitai Recovery CRE, 0.1627 x (total installed capital costs + licensing fec) $131,035
. (a1 10% i and 10 years) o o
Total Fixed Costs (B) Sublotal of above
Tota] Annualized Costs ((7) {A+R)
Tons Of Nox Emisied.: 1402
Cost Effectiveness At Emission Reduction, $/Ton Of NOx Reduced
50% = 36,200

chanpnox.wk 3

L S239.4%0 (1)

$195,140 (A)

5434630 ()

Fl-Dhee e



temperature range of 1700 - 1900°F. Equipment cost was derived from direct cost
information provided by Nalco Fuel Tech for treatment of the 105,190 scfm flue gas flow
from the CHAMPION Power Boiler. The factors in the OAQPS Control Cost Manual were
once again the basis for total purchased equipment cost, direct installation costs, and

indirect costs.

Annualized cost information, presented in Table 5-7, is based upon direct and indirect
operating cost factors as suggested in the OAQPS Control Cost Manual. The NO, emission
rate of 140 tpy and an expected NO, removal efficiency of 50% resuited in a cost
effectiveness of $6,200 per calculated ton of NO, removed, slightly higher than thatr
calculated for Exxon Thermal DeNO,.

The economic analysis demonstrates the Nalco Fuel Tech NO,OUT System is not cost .
effective based upon similar prior reasoning. In addmon NH; slip also occurs due to the
decomposmon of urea. Hence, NO,OUT is ruled out as BACT for the CHAMPION Power
Boller '

5.2.1.6 Noell Two-Stage DeNO,

Noell has developed and patented the Two-Stage DeNO, process, which utilizes both urea
and methanol injection. Noell’s initial pilot studies on a 1 MW crude oil boiler used
methanol alone to remove NO, The final patent involves injection of both urea and
methanol through proprietary nozzle designs. In this design the primary function of the

methanol is to reduce ammonia slip and air preheater deposits. Emcotek is currently ”

marketing this technology.
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The Two-Stage DeNO, system utilizes two zones of chemical injection. Bulk granular urea
Is mixed with water prior to injection in the first zone. Liquid methanol is injected in the
second zone. The tlowrates of the chemicals to the various injection zones are controlled
by a sensor for flue gas temperature (or other surrogate measure determined during

pilot/start-up testing).

At the present stage of development, the Noell Two-stage DeNO, system is not considered
to be available control technology or technology transfer that could be instailed on the
power boiler. Furthermore, if it were available and technically feasible at this juncture, it
would likely be even less cost effective than Thermal DeNO, or NO,OUT. Hence, Noellv
Two-Stage DeNO, is not BACT.

. 32.1.7--  Selected NO, BACT - Combustion Technology

Asfipreviously discussed thermal NO, formation is related to combustion conditions such as
excess air, operating temperature, and residence time. The previously discussed NO, add- -on
control technologies remove NO, after it has been formed. Combustion technology utilizes
integral methods of minimizing NO, formation during the combustion process. Combustion
design strategies that limit NO, emissions include reducing the available oxygen at critical
stages in the combustion zone, lowering the peak flame temperature, and reducing the
residence time during which nitrogen is oxidized. Burner venders and boiler manufacturers
have made substantial improvements in recent vears at minimizing NO, formation through
new burner technology and flue gas recirculation methods. In addition, combustion

parameters can now be carefully controlled by automatic systems to maintain combustion |

within the operating range that will minimize NO, production.

‘The CHAMPION Power Boiler incorporates combustion design and control to minimize
NO, emissions. The Coen burners together with the integral flue gas recirculation to the

combustion zone results in efficient combustion at excess air levels equivalent to 2.0 - 3.0

tn
[

[ )

—
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percent oxygen levels in the flue gas. The combined design and control of the combustion
system results in a NO, emission rate guaranteed by the vendor not to exceed 0.06 Ib/MM
Btu.

CHAMPION believes that boiler design and combustion control to meet a NO, emission
rate of 0.06 1b/MMBitu represents BACT for NO, control for the following reasons:

° Low NO, emissions can be achieved without creating additional adverse
impacts such as emissions of ammonia which occur with the previously
discussed add-on controls such as SCR and SNCR.

. The projected NO, emissions represent the low range of recently permitted
levels for many other combustion sources. In fact, the proposed NO, emission
rate of 0.06 lb/MMBtu is in liné with other nﬁtural gas-fired boilers listed in
the BACT/LAER Clearinghouse Database. '

°* There are no available add-on controls which are cost effective.
5.22 BACT for Car| Monoxi and Volatile Organic Compounds (VO

As previously noted in Section 5.2, when conducting a BACT analysis for CO and VOC it
is imperative to consider the interrelationship of the pollutants most affected by combustion
conditions: NO,, CO, and VOC. Table 5-1 is a summary table of NO,, CO, and VOC
emission limits from the BACT/LAER Clearinghouse for large gas-fired boilers. The table
includes CHAMPION’s proposed limits for comparison with the other determinations made
to date. Based upon the Clearinghouse data it does not appear that any of the listed units

incorporate add-on control technology for CO or VOC.
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A review of the BACT/ LAER summary data supports the concern over the interrelationship
of the combustion related contaminants. For all of the units identified in the Clearinghouse
only one facility, Boise Cascade in International Falls, Minnesota, has identified lower
emission rates for all three pollutants than those proposed for CHAMPION's No. 6 Power
Boiler. However the proposed Boise Cascade limits are consistent with and only slightly

lower than the limits proposed by CHAMPION for each pollutant.

For all of the other facilities in the Clearinghouse with identified NO,, CO and VOC limits,
those with both lower CO and VOC values had considerably higher NO, limits.
CHAMPION believes, therefore based upon review of Clearinghouse listed sources, that the
proposed limits for both CO and VOC in conjunction with good combustion practices and

process control to achieve these levels and along with the proposed NO, level represents
'BACT for the No.6 Power Bo'. ¢.

i

53 BACT FOR THE LIME KILN-MUD DRYER

BACT analyses for the Lime Kiln-Mud Dryer were conducted for the following PSD
significant pollutants: NO,, CO, and VOC.

5.3.1 BACT for Nitrogen Oxides
CHAMPION proceeded with the BACT analysis by determining the applicability of NO,

control systems to Lime Kiln-Mud Dryer operations. Vendors of both SCR and SNCR _

control systems were contacted.
53.1.1 Selective Catalytic Reduction (SCR)

The SCR technology has been previously detailed in Subsection 5.2.1.1. The applicability

of SCR to the Lime Kiln-Mud Dryer operations was examined. Due to the nature of the
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kiln process, catalyst boisoning would be a concern with a Lime Kiln. The catalysts are
sensitive to particulate matter and, thus, must follow the particulate controls. As a result,
the flue gas stream discharged from a particulate control device would no longer be at the
optimal reaction temperature. Therefore, substantial energy costs would be incurred for flue
gas reheat prior to NO, removal. In addition, the catalysts generaily suffer degradation in
activity from exposure to acid gases. Since the Lime Kiln-Mud Dryer incinerates TRS
compounds to form SO,, this would be another concern. Discussions with catalyst system
vendors indicate that, due to the nature of the process and resulting exhaust gas
composition, they would not recommend the application of SCR to the Lime Kiln-Mud
Dryer. Furthermore, it should be noted that SCR has never been instailed on any lime kiln.
Therefore, SCR is not considered to be an available NO, control technology for lime kilns
and thus not an available NO, control technology for CHAMPION’s proposed Lime Kiln-

Mud Dryer which is a technically more compléex process than a typical kraft mill lime kiln.
5.3;1.2 Selective Noncatalytic Reduction (SNCR)
Animgnig Injection

The fechnology associated with SNCR, usually exemplified by the Exxon Thermal DeNO,
process, involves ammonia injection and has been presented in Subsection 5.2.1.4. Thermal
DeNQ, is an available technology that has been used on natural gas, oil-fired boilers and
gas turbines. Thermal DeNO, has never been applied to a lime kiln. The requisite
temperatures for the reaction to occur would be located within the kiln. The effect of _
injection of ammonia on CHAMPION’s critical Lime Kiln-Mud Dryer production process
has not been investigated. It is likely that formation of ammonium sulfate or bisulfate salts

is likely and would result in quality control problems due to contamination of the lime.
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Because the effect of this control technique on the Lime Kiln-Mud Dryer process is
unknown and the ability to reduce NO, emissions to a greater degree than existing lime kiln
NO;, control techniques is unproven, Thermal DeNO, is not considered to be an available
control-technology for CHAMPION’s Lime Kiln-Mud Dryer.

Urea Injection

NO,OUT technology, discussed previously in Subsection 5.2.1.5, is applicable to certain types
of stationary combustion equipment. Similarly to Thermal DeNO,, NO, removal efficiencies_'
will vary depending on the combustion equipment and system configuration. Performance
is based on placement of injectors and sufficient mixing of flue gases within the specified
temperature range. The NO,OUT process is generally deemed impractical for application

to NO, sources with large load variations.

As’ w1th Thermal DeNO,, the NO,OUT process has never been applied to a kraft mill lime '
_klln The effect on the chemical recovery process occurring within the kiln is unknown and
the NO, removal efficiency is unproven. Therefore, for reasons similar to those presented
for Thermal DeNO,, the NO,OUT process can not be considered BACT for CHAMPION’s
Lime Kiln-Mud Dryer.

53.1.3 Combustion Technology

CHAMPION examined the BACT/LAER Clearinghouse for existing lime kiln
determinations. A summary of this information is presented in Table 5-8. Aléo included .l
in Table 5-8 are CHAMPION'’S Proposed Lime Kiln-Mud Dryer limits. CHAMPION
proposes a NO, limit of 49.3 Ib/hr based upon a NO, concentration of 200 ppm at 10% O,.
Based upon the lime production capacity of the unit (up to 500 TPD of lime), CHAMPION
believes the proposed NO, emission rate of 49.3 Ib/hr is BACT.
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TABLE S8
CHAMPION PAPER
PENSACOLA, FLA

BACTALARR CLEARINGHOUSE
SUMMARY OF LIME KILNS

~CHAMPION COURTLAND, AL ! 300 TPD CsO 175 pprv @ 10K O, 29 I | 200 ppenry @ 10% O, 20.K [o/hr 3 gy @ 10% 0,9 e
ALABAMA RIVER PULP CO PURDUEHILL AL GSTPDCAD . | 100 ppmv @ 10% O, 30.1 Lok 52 ppa @ 10% O, 9.5 I 78 ppuny @ 10% O f
JAMES RIVER | PENNINGTON AL SOTPDCI0 - | 175 ppaw @ 10% G, 56.8 1o -

NEKOGSA PAPERS, INC ASHDOWN, AR ! soTPDLIME 66.5 Iovhe : 55 ibv -
WILLAMETTE INDUSTRIES INC | CAMPAULA 430 TPD G40, 1740 TADP | S1.5 I, 224 TPY : 7 Ibitw, 30.6 TPY 172 o, 753 TPY
BOISE CASCADE © RUMPORD, ME 327 TPD PRODUCT . S2ibw | 3 b/t 2 o
BOISE CASCADE INTERNATIONAL FALLS, MN 500 TPD  42.51b/tr, 220 ppm 23.7 Infhr, 240 ppm 1.4 Io/hr, 185 ppm
WEYERHAEUSER CO COLUMBUS, MS e 0 ppeuv @ 3.6% O, 609 0btx | 11 Ionctric TADP, S50 b } /T G40, 21 Ibshr
WILLAMHETITE INDUSTRIKS i BENNETTSVILLE SC 220'“’1)‘(:80 35 loAr 3.5 Ib/r 1 R8ibht
UNION CAMP SOUTH CAROLINA " 265 TFD Ca0® 085 HMMBw 0.1 1b/ T ADP ' 16 LB/E Ca0)
JAMES RIVER | CAMAS, WaS | - E 234 TPY : 1798 TPY ASTRY
CHAMPION PENSACOLA, FL 580 TPD Ca0 200 ppumy @ 1% O, 4931k | ASppmy @10% O, 675 TWAr 160 ppn, 377 Ibiar

i _ L
® Low sulfur fue.

@ Cangtic scrubber with 97% efficiancy.

@ Based oo #6 oil with 2.5% sulfr.

4 Proctss controls

@ Chonical seaction with lens.

@ Somrce was sebuilt and not PSD.  Venturi scrubbex is applied 10 the scurce.

15-Dec-92 AN Sciuanpaahosarmn



5.3.2 BACT for Carbon Monoxide (CO) and Volatile Organic Compounds VOCOC)

CHAMPION also performed a BACT/LAER Clearinghouse search for kraft mill lime kiln
CO and VOC entries. A summary of this search has been presented in Table 5-8.
Comparison of the proposed CHAMPION Lime Kiln-Mud Dryer with the Clearinghouse
entries shows CHAMPION’s limits to be consistent with previously permitted PSD sources.
The Clearinghouse entries present a wide range of limits for both CO and VOC. This can
be attributed to different operating conditions and fuel sources at each facility.
CHAMPION has examined their potential fuel usage scenarios. CHAMPION’s potential
Lime Kiln-Mud Dryer combustibles include NCG’s, lime mud, and No. 6 fuel oil or natural~
gas. CHAMPION considered these varying scenarios in the development of the proposed
limits. It is important to note that no sources in the BACT/LAER Clearinghouse included

add-on controls for CO or VOC emissions from Lime Kilns or Lime Kiln-Mud dryers.

VCI;IAMPION examined the possibilities of applying add-on catalytic oxidation control
teéhnology to the Lime Kiln-Mud Dryer as the most stringent technique to control both CO
ar_la VOC. Once again, due to the nature of the process, catalyst poisoning would be a
potential problem. The catalysts are sensitive to particulate matter and, thus, must follow
the particulate control device. As a resuit, the flue gas stream would no longer be at the
optimal reaction temperature - usually ~500°F for CO and ~ 1000°F for VOC. Therefore,
substantial energy costs would be incurred for flue gas reheat prior to CO or VOC removal,
Also, acid gases adversely affect the catalysts and can lead to poisoning even if the

particulate matter concentration is sufficiently controlled.
An additional consideration regarding catalytic oxidation for control of VOC, is the

composition of the VOC in the flue gas. In the case of CHAMPION’s Lime Kiln-Mud

Dryer, substantially all of the VOC emitted are saturated organic compounds, e.g., organic
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sulfur compounds and aliphatic compounds. Oxidation catalyst vendors recommend large
catalyst volumes and flue gas temperatures in excess of 1.000°F to achieve significant

reductions of saturated VOC.
Based on the technical problems associated add-on controls and the fact that no such

controls have been applied to similar sources CHAMPION believes that good combustion

control and the emission rates proposed represent BACT for the Lime Kiln-Mud Dryer.
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Printing and Writing Papers

375 Muscogee Road

P.O. Box 87

Cantonment, Florida 32533-0087
904 968-2121

Champion

Champion International Corparation R E C E I v E D

November 12, 1992

NOV 1 6 1992
; Divisicn of A
Mr. Bruce Mitchell IF
State of Florida nesources Management

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL. 32399-2400

Dear Mr. Miichell:

We appreciated the opportunity to meet with you and the other FDER staff members last
Thursday. As we discussed at that meeting, I am leaving Champion for another job in
another state. Kyle Moore will be assuming the air permitting coordination responsibility
for Champion. I appreciate the professional approach that the Department has taken in
previous permitting, and I appreciate your professional objectivity. I have enjoyed
working with you over the past several years, and I am confident that with you as the
permit engineer, the project can be permitted on time.

During last week's meeting we reviewed with you Champion's proposed approach for
obtaining a PSD permit for the necessary mill modifications. Several key issues were
raised relative to VOC emissions and you requested that we supply you with available
test data. This letter is intended to briefly review these issues and to convey to you the
requested data.

Based upon the projected emissions for the mill sources which are to be modified, it
appears that the project will be PSD significant for VOC's. The basis for the significant
net YOC increase is the comparison of baseline actual to future potential to emit for
several of the modified combustion units. However, as we explained to you during the
meeting, the mill's bleach plant will also be modified as part of the project. While the
oxygen delignification system is not being modified, if the proposed improvements in the
digester cooking process prove effective, improved delignification and less fiber
degradation could lead to a slight increase (on the order of 1% to 2%) in the fiber
processed through the oxygen delignification system.

As we explained to you during the meeting, very limited data is presently available for
VOC emissions from these sources. However, for the bleach plant, a good data base is
available for chloroform emissions including testing performed by the National Council
of the Paper Industry for Air and Stream Improvement (NCASI) at the mill in 1990. The
proposed Pensacola mill bleach plant modification entails 100% substitution of chlorine
dioxide for molecular chlorine and is predicted to result in 2 90% or greater reduction in
the chloroform generation rate and subsequent emissions.
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Champion International Corporation

Mr. Bruce Mitchell
November 13, 1992
Page 2

As you are aware, EPA is presently developing standard test methods and will be
conducting extensive testing to identify and quantify VOC and hazardous air pollutant
(HAP) emissions from pulp mill processes including bleach plants. This effort is
intended to support the development over the next several years of industry MACT
standards. However, there is presently no data available which Champion can use to
comfortably identify either baseline or future VOC emissions from the Pensacola
bleaching process other than the chloroform data.

Attachment | to this letter includes several summary tables from the NCASI chloroform
test report for the 1990 Pensacola test. Table 1 summarizes the average chloroform
generation rates under existing conditions on a pounds of chloroform per air dried ton of
bleached pulp (ADBTP) basis. The total generation rate at a liquid phase pH of 10.5
amount to approximately 0.4 pounds of chloroform per ADBTP. Tables B-1 and B-2 are
the actual summary tables for the gas phase chloroform emissions measured from the
softwood and hardwood bleach lines respectively. As discussed at our meeting,
Champion proposes to use chloroform as a surrogate for total VOC emissions from the
bleach plant for the purposes of this application. Based upon the NCASI data and the
predicted decrease in chloroform generation resulting from 100% chlorine dioxide
substitution, the overall chloroform emission reduction is predicted to be on the order of
90 tons per year.

For the oxygen delignification process, available VOC emission data is extremely
limited. Harmon Engineering conducted test in November 1988 on three of the system
vents on both the softwood and hardwood lines. A summary of the results of these tests
are included in Attachment 2. The VOC emissions ranged from 0.01 pounds per hour up
to 0.84 pounds per hour for individual vents. The U.S. EPA also conducted VOC testing
at the mill in April 1992. The draft report is under review and final results will not be
available for several months.

Based on the limited available data, a 2% increase in fiber throughput for the oxygen
delignification process should result in a minimal increase in VOC emissions. The
variability in the available test data suggests that the actual difference in VOC
concentration would likely not be measurable using the available test methods.

In light of the variability and uncertainty of the test data, Champion is very concerned
about attempting to identify and commit to a projected future VOC emission rate from
the oxygen delignification process. Therefore, Champion requests that the FDER
consider our PSD permit application to be complete without the inclusion of specific
baseline and future VOC emission rates for the oxygen delignification system.



Champion International Corporation

Mr. Bruce Mitchell
November 13, 1992
Page 3

Champion will commit to testing these sources following the mill modifications to clearly
identify future emission rates. Champion also understands that FDER will include a
reopener clause in the permit if the proposed approach is considered acceptable. We
therefore ask that you review the attached data and advise us of your opinion as to the
acceptability of the proposed approach. As you are aware, the schedule for our project is
driven by the waste water consent order. Therefore, the implications associated with the
acceptability of our proposed approach are critical for meeting project schedule deadlines.

We appreciate your attention to these important issues. If you have any question
regarding the attached data or require additional information, please contact Kyle Moore
at (904) 968-4253, or Steve Webb at (304) 968-2121 extension 2499,

Sincerely,

(it flotes

David T. Arteneaux ’
Permit Coordinator

DTA:sa

cc:  Clair Fancy
John Brown
Charles Ayer
Kyle Moore
Steve Webb




Champion International Corporation - Pensacola Mill
VOC test results - pine oxygen delignification system
Testing preformed by Harmon Engineering Associates, Inc., November 1988

Pine Blowtank Vent

Condition

Condensate*
run 1
run 2
run 3

Fresh water
run 1
run 2
run 3

Temp oF

fps

130 <10
133
137

161 <10
163
156

Pine Filtrate Tank Vent

Condition

Condensate*
run 1
run 2
run 3

Fresh water
run 1
run 2
run 3

Temp oF

fps

147
146
148

147
148
149

23.5
23.5
24.2

14.0
14.0
14.7

H20 %

15.1
16.3
18.1

33.0
34.6
29.3

H20 %

23.7
22.7
24

23.5
241
24.7

Pine Post Oxygen Washer Hood Vent

Condition

Condensate”
run 1
run 2
run 3

Fresh water
run 1
run 2
run 3

* Stripped condensate used for water supply

Temp oF fps

108
111
136

127
126
129

48.9
40.3
53.5

40.7
40 .1
42 .1

H20 %

8.0
8.9
17.4

14.0
13.6
14.7

acfm

<1400

<1400

acfm

1849
1843
1901

1100
1103
1155

acim

13008
10709
14228

10823
10645
11182

sdcfm

<1000

<1000

sdcfm

1209
1223
1237

719
714
741

sdcfm

11193
9069
10479

8388
8303
8567

VOC ppm VOC Ib/hr

13.8
27.5
24.0

149
132
101

VOC ppm

12.3
7.0
4.5

3.4
10.3
54

VOC ppm VOC Ib/hr

5.0
4.3
2.8

3.9
2.9
4.0

0.08
0.16
0.14

0.84

0.74

0.57

VOC lb/hr

0.08
0.05
0.03

0.01
0.04
0.02

0.32
0.22
0.16

0.18
.14
0.19

Avg. Pulp
TPH

30.6

30.6

Avg. Pulp

TPH

30.6

30.6

Avg. Pulp

TPH

30.6

30.6



Champion International Corporation - Pensacola Mill
VOC test results - oxygen delignification system
Testing preformed by Harmon Engineering Associates, Inc., November, 1988

Hardwood Blowtank Vent

Condition Temp oF fps H20 %
Condensate*

Run 1 173 32.7 43.4
Run 2 172 30.7 42 .4
Run 3 171 10.0 415
Fresh water 154 10.9 27.7
Run 1 149 10.8 24.6
Run 2 156 11.6 2g.2
Run 3 156 10.3 29.2
Hardwood Filtrate Tank Vent

Condition Temp oF fps H20 %
Condensate*

Run 1 168 --- 38.8
Run 2 165 36.2
Run 3 169 39.7
Fresh water

Run 1 165 --- 36.2
Run 2 167 37.9
Run 3 171 41.6
Hardwood Post Oxygen Washer Hood Vent
Condition Temp oF fps H20 %
Condensate®

Run 1 129 40.7 14.6
Run 2 129 38.9 14.6
Run 3 129 37.4 16.3
Fresh water 128 41.4 14.5
Run 1 126 40.6 13.6
Run 2 128 42.0 14.3
Run 3 131 41.6 15.5

* Stripped condensate used for water supply

acfm

4652
4445
1446

1570
1554
1672
1485

actm

1024

1024

acfm

10810
10342
9928

10998
10797
11153
11044

sdcfm

2209
2151
712

980
1019
1017

904

sdcfm

sdcfm

8333
7975
7450

8474
8436
B617
8370

VOC ppm VOC Ib/hr Avg. Pulp

18.7
21.0
1.9

7.9
20.2
2.0
1.6

VOC ppm

36.1
8.4
6.5

10.0
11.9
11.5

0.23
0.25
0.05

0.05
0.12
0.01
0.01

TPH

24.39

29.19

VOC Ib/hr Avg. Pulp

0.21
0.05
0.04

0.06
0.07
0.07

TPH

30.22

29.19

VOC ppm VOC lbshr Avg. Pulp

54
5.1

[ W N N —
oo~

0.25
0.23
0.15

0.08
0.09
0.07
0.08

TPH

24.39

29.19
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November 12, 1992

Mr. Bruce Mitcheil

State of Florida

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL. 32393-2400

Dear Mr. Miichell:

>

We appreciated the opportunity to meet with you and the other FDER staff members last
Thursday. As we discussed at that meeting, I am leaving Champion for another job tn
another state. Kyle Moore will be assuming the air permitting coordination responsibility
for Champion, I appreciate the professional approach that the Department has taken in
previous permitting, and | appreciate your professional objectivity. I have enjoyed
working with you over the past several years, and [ am confident that with you as the
permnit engineer, the project can be permitted on time.

During last week's meeting we reviewed with you Champion’s proposed approach for
obtaining a PSD permit for the necessary mill modifications. Several key issues were
raised relative to VOC emissions and you requested that we supply you with available
test data. This letter is intended to briefly review these issues and to convey to vou the
requested data.

Based upon the projected emissions for the mill sources which are 10 be modified, it
appears that the project will be PSD significant for VOC's. The basis for the significant
net VOC increase is the comparison of baseline actual to future potential to emit for
several of the modified combustion units. However, as we explained to you during the
meeting, the mill's bleach plant will also be modified as part of the project. While the
oxygen delignification system is not being modified, if the proposed improvements in the
digester cooking process .prove effective, improved delignification and less fiber
degradation could iead to a slight increase (on the order of 19 to 2%) in the fiber
processed through the oxygen delignification system.

As we explained to you during the meecting, very limited data is presently available for
VOC emissions from these sources. However, for the bleach plant, a good data base is
available for chloroform emissions including testing performed by the National Council
of the Paper Industry for Air and Stream Improvement (NCASI) at the mill in 1990, The

nrotncart Doananale s Lo
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AGENDA

CHAMPION MEETING WITH FDER AIR PERMIT STAFF
PENSACOLA MILL CONSENT ORDER
PHASE [ - PROCESS MODIFICATIONS
November 5, 1992
ROOM 338
1. Review of Project Description
2. Review of base line data and emissions
3. FDER comments/concerns refated to | and 2
4. Status of model needs
5. VOC emissions from oxygen deligniflication and bleach plant
6. Ailr toxics

7. Status of permit review by FDER

8. Timing of permit submittal
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1 WESTON WAY
WEST CHESTER. PA 19380-1499
PHONE: 215-692-3030

® FAX:215-430-3186

MANAGERS DESIGNERS CONSULTANTS

5 November 1992

Mr. Cleveland G. Holladay

State of Florida

Department of Environmental Regulations

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400 Work Order No. 02246-056-001

Dear Mr. Holladay:

In accordance with your request, enclosed are computer disks of meteorologic data for
Pensacola, Florida, which will be used in Champion International’s air quality modeling
analysis. The data includes pre-processed surface and upper air data suitable for use in the
ISCST2 model. Also included is a STAR distribution which can be used with the ISCLT2
model.

The following is a listing of the data files contained on the disks:

METFRM.EXE - ASCH formatted data for ISCST2

METLFR.EXE - Lahey formatted data for ISCST2

METMPR.EXE - Microsoft formatted data for ISCST2
METLT.EXE - ASCII formatted frequency distribution for ISCLT2

Data are for the period 1985 - 1989. Also included is a data format table listing the
parameters and corresponding format.

Please call if you have questions or wish to discuss this information.
Very truly yours,
ROY F. WESTON, INC.

(Bo—

ohn B. Barone, Ph.D.
Technical Director

JBB:ndl

Enclosure




Table 1

Meteorological Data Format

Record 1 (occurs once)
Surface Station

Year
Upper Air Station
Year

Record 2 Through Number of Days

Year

Month

JDay

Stability

Wind Speed

Temperature

Flow Vector (1)

Random Flow Vector (1)

Rural Mixing Height

Urban Mixing Height v

Units

m/sec.
K
Degrees
Degrees
Meters

Meters

Format

I4

14
Format
4
12
F5.0
I
F5.2
F4.0

F4.0
F4.0
F6.0
F6.0

1) Towards which the wind blows.
i.e. If the wind is from 10° the flow vector is 190°
If the wind is from 240° the flow vector is 60°

KARP21-D14
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Division of Air
s Management

Mr. Clair Fancy Resource ¥
State of Florida :
Department of Environmental Regulation
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

~ Dear Mr. Fancy:

Per your request, Champion would like to pre-submit sections of an air construction
permit application. This application address required air impact assessment associated
with planned process changes to comply with an effluent consent order with the
Department. Champion is submitting these sections ahead of the full application to allow
the Department additional time to review the application.

The sections being submitted today include a description of the proposed modifications
and a partial summary of existing emissions. Not included in the existing emissions
summary are the data from the existing bleach plant. Enclosed are two copies of Section
2 and Section 3 of the application.

Champion intends to submit the bleach plant emissions summary along with the
emissions associated with the proposed modification by the end of October. The
complete application will be submitted by the middle of November.

If you or your staff have any questions concerning this material, please call me at the
mill. My phone number is (904) 968-2121, Extension 2519.

Sincerely,

Davi Arceneaux

Permitting Coordinator

DTA:sa

Enclosures

cc: Ed Middleswart, Northwest District



SECTION 2

DESCRIPTION OF EXISTING MILL AND PROPOSED MODIFICATION

2.1 INTROD 1ON

The CHAMPION Pensacola Mill is located in Escambia County, Florida, near the town of
Cantonment. Figure 2-1 is a site location map showing the proximity of the facility to the
town of Cantonment. The land area around the site is relatively flat terrain and would be
classified as a rural land use pattern based on EPA’s classification scheme. The air quality
in the area has been designated as attainment or unclassifiable for all ambient air quality

standards.

CHAMPION?s existing pulp mill has been in operation since 1941. Major mill expansion
projects were completed in 1981 and 1986. The 1986 expansion resulted in a complete
conversion to production of bleached kraft fine paper. The existing facilities were permitted
. by the Florida Department of Environmental Regulation (DER) in 1985. In 1991 a PSD
Permit application was submitted to Florida DER for a new package gas-fired boiler. The
CHAMPION Pensacola Mill is currently permitted for 1400 air-dried, bleached tons of pulp

per calendar day.

The existing bleached kraft pulp mill includes wood preparation and storage, coal/wood fuel
handling and storage, batch digesters, a continuous digester, brown stock washing, oxygen
delignification, pulp bleaching facilities, recovery furnaces, power boilers, black liquor
evaporators, smelt dissolving tanks, a lime kiln and calciner, recausticizing facility, and tall
oil and turpentine byproducts facilities. Figure 2-2 presents a plot plan of the facility

identifying the location of major emission points.

job\champion\malk-mod.sn2 2‘ 1



FLORIDA

)

A
e

ul

{

CANTONMENT, ESCAMBIA COUNTY

CHAMPION INTERNATIONAL CORPORATION
PENSACOLA FACILITY

FIGURE 2-1
LOCATION MAP OF THE PENSACOLA
FACILITY

-

-
s

E

L%l
AL

N

)]

3

FACILITY BOUNDARY

U
AN

SCALE IN FEET

QUADRANGLE,

SOURCE:BASE MAP ADAPTED FROM USGS 7.5 MINUTE

SERIES, CANTONMENT, FLA.
1978, PHOTOREVISED 1987,

2-2




BUILDING STRUCTURE

I - LIME RECOVERY BUILDING

A COOLDNG TOWER

i - NO. 4 POWER BOILER

4 - TURBINE GENERATOR BUILDING

LA EVAPORATORS

5 - LIME KILN NORTH

7 - LIME KILN SOUTH

8. - BATCH DIGESTERS
g - NO. 3 POWER BOILER
1o, - NO1 & 2 BOQILER

" RECOVERY BO{LER PRECTPITATCR ?
12,- RECOVERY BOILER PRECIPITATOR 2
13- RECOVERY BOILERS

14..  PAPER MACHINE COMPLEX
J5..  HIGH BAY STORAGE BUILDING
16.-  WAREHGUSE
7. KAMYR DIGESTER
/8. KAMYR RIFFUSER
19.. NO.SH.D STORAGE
20 BLEACH PLANT
2. - CHIP SILO °
: SOURCES:
A.-  NO i POWER BOILER STACK
B..  NO 2POWER BOILER §TACK
€. - NO.3POWER AOILER STACK
D. - NO.3POWER BOILER STACK
E.- N0 5POWER BOILER STACK
F.-  RECOVERY BOILER STACK |
.- RECOVERY BOILER STACK 2
H.-  LIMEKILN STACK
I - CALCINER $TACK

SOURCE: BASE MAP ADAPTED FROY DRAWINGS
SUPPLIED BY CCHAMPION

CHAMPION INTERNATIONAL CORPORATION
P ACOLA FACILITY
CANTONMENT. CAMBIA COUNTY

n@ FLORIDY Crdit e vt 141
: FIGURE 2.2
LOCATHOIN OF STACKS AND PRIMARY

BUILDINGS IDENTIFIED FOR SCHULMAN.
1 SCIRE DXOWNWASH ANALYSIS
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22 MILL CONSENT ORDER

The Pensacola Mill is currently operating under a water permit consent order from the
Florida DER. Compliance with water quality standards must be attained by 1994 to meet
the schedule contained in the consent agreements. The proposed mill modifications,
contained in this air permit application, involve process changes aimed at reducing
wastewater loads or minimizing waste load constituents to CHAMPION's treatment system

in order to meet the requirements of the consent order.

It is important to point out that the proposed modification would not be undertaken if not
for the consent order. The changes are not aimed at increasing mill production, nor are
they intended to increase throughput on individual units other than to handle additional
materials generated as a result of the wastewater load reduction program. However, the
modifications will increase pulp production through the bleach plant due to minimization
of fiber losses and fiber degradation. While the actual increase in pulp production which
will result from the modifications cannot be quantified at this time, it is anticipated to be
less than 10%.

The proposed program can be characterized as follows:

. Modifications to the bleach plant operations to reduce effluent load to the

wastewater treatment facilities.

o Process modifications to improve delignification, decrease waste and improve

chemical recovery.
® Process modifications to minimize spills and leaks.

L Process modifications to reduce sewering of high concentration waste streams.

Job\champion\ mull-maod sn2 2 -4




A description of the existing mill processes and the proposed modification to these processes

follows.

23  EXISTING PROCESS DESCRIPTION

An even mix of hardwood and softwood pulp is produced from wood furnished by on-site
and satellite chip mills. The wood chips are stored and screened in separate hardwood and
softwood storage yards. The kraft cooking process is used to separate the lignin and wood
fiber to produce brown pulp from wood chips. Softwood pulp is produced in a continuous
digester, washed by a two-stage atmospheric diffusion washer, separated from wood knots
by a disc knotter, and screened to separate rejects. Hardwood chips are cooked in twelve
conventional direct steam batch digesters and discharged into two blow tanks common to
all twelve digesters. The hardwood brown pulp is separated from wood knots by vibratory
knotters and washed by two parallel lines of drum-type brown stock washers, and then
screened to separate rejects. The softwood and hardwood pulps are further delignified in
separate oxygen delignification reactors. After oxygen delignification, the hardwood and
softwood pulps are further washed and bleached in a three-stage bleach plant. The

hardwood and softwood bleach plants are identical and include:

L A chlorination stage with chlorine dioxide added;
. An oxidative caustic extraction stage; and
° A final chlorine dioxide bleaching stage.

The chlorine dioxide is generated on site in a unit designed to produce sixteen tons per day.
Liquid chlorine, caustic soda, and liquid oxygen are all delivered to the site by rail or truck

prior to use in the process. The chlorine and oxygen are vaporized prior to use.

The organic or lignin laden filtrates (black liquor) from the pulping, oxygen delignification,
and washing processes are concentrated through two sets of evaporators. The No. 1

Evaporator Set mainly processes black liquor from the softwood pulp mill, while the No. 2

Jbb\champion\mill-mod.sn 2’5



Evaporator Set processes hardwood black liquor. The black liquor is concentrated to about
65% solids and burned in two identical Babcock and Wilcox recovery furnaces (No. 1 and
No. 2). The recovery furnaces produce steam for energy generation and heat for the pulp
and paper making processes. The molten inorganic ash (smelt) from the recovery furnaces
is dissolved in water to make green liquor which is then reprocessed into reusable cooking
chemicals in the mill’s causticizing plant. The causticizing process combines lime with the
green liquor in a slaker reactor to produce a sodium hydroxide and sodium sulfide solution
(white liquor), which is the principle wood chip cooking chemical. A by-product from the
slaking reaction is calcium carbonate or lime mud. The lime mud is washed and then
reburned in an Allis Chalmers type rotary kiln, and a Dorr-Oliver type fluidized bed calciner

to produce reusable lime for the slaking reaction.

The mill utilizes five power boilers to produce steam for energy generation and provide heat
for the pulping and paper making processes. Through cogeneration by utilization of two
steam-driven turbines, the mill can produce nearly all of the electricity and steam required
to run the mill operations. Power Boiler Nos. 1, 2, and 5 are natural gas fired. Power
Boiler No. 3 is coal fired with natural gas as an alternate fuel. No. 4 Power Boiler is coal

and bark fired with natural gas as an alternate fuel.

Product paper is produced from the pulp on two paper machines. Copy paper is produced
on the No. 5 Paper Machine and is cut, sized, and packaged in a side processing plant for
final sale. The paper produced on the No. 3 Paper Machine is shipped in either sheet or
roll form to final customers. Market pulp is dried on a pulp drying machine as bales or rolls

for final sale.

The mill utilizes sump systems in selected areas which are activated by conductivity to
reclaim process losses into collection tanks. The reclaimed losses are reintroduced into the
chemical recovery process. Distributed process control systems are used in nearly all the

major process areas to improve process stability and control.

1ob\champeon \ mulk-mod_sn2 2'6



24  EXISTING MILL AIR SOURCES

The Pensacola Mill currently operates a total of twenty-nine (29) air sources which are
covered by twenty-one (21) DER air permits. Table 2-1 is a summary list of the sources,
the source ID number, and the permit number under which the source operates. The
majority of the mill sources will not be impacted by the proposed consent order
modifications. The sources which will be affected by the project include some sources which
will be physically modified and will experience throughput increases, and other sources

which will not be modified but will experience throughput increases.

The sources impacted by the project fall within three main areas of the mill pulping process

as follows:
° Chemical cooking
L O, delignification and bleaching
o Chemical recovery and power generation

The existing sources in each area which will be affected by the project are depicted in

Figure 2-3 and are discussed below.
hemical kin

The air emission sources in the chemical cooking area include the digesters, the brown stock
washers, and the non-condensible gas (NCG) system. The digester systems on both the
hardwood and softwood lines are closed systems which vent off-gases to the NCG system.
Condensate from the cooking process is stripped to remove as much of the organic fraction
as possible, and the off-gas from the condensate stripper is also vented to the NCG system.
The NCG system itself vents to either the lime kiln or the lime calciner. The lime kiln is
used as the primary control device for incinerating the NCGs with the calciner serving as
backup.

Jbir\champeon\mull-mod.sn2 2-7



TABLE 2-1
CHAMPION INTERNATIONAL CORPORATION - PENSACOLA MILL

) FLORIDA DER AIR PERMITS _

‘ SOURCE | PERMIT # | SOURCE ID #
Wooodyard AO017170657 10PEN1700 4252 & 58
Kamyr Digesters AO17212422 10PEN1700 4254
Kamyr Diffusion Washer AQ17212422 10PEN1700 4254
Condensate Stripper AQ17212422 10PEN1700 4254
Batch Digesters A017212422 10PEN1700 4253
Brown Stock Washers A017212422 10PEN1700 4253
A Line 0, Delignification AO17142570 10PEN1700 4250
B Line 0, Delignification AQ17142570 10PEN1700 4251
A Line Bleach Plant AO017142570 10PEN1700 4250
B Line Bleach Plant AQO17142570 10PEN1700 4251
Salt Unloading AO17142572 10PEN1700 4256 & 57
Chlorine Dioxide Generator AQ17142566 10PEN1700 4247, 48, & 49
Multiple Effect Evaporators A017212422 10PEN1700 4255
No. 1 Recovery Furnace AQ17181730 10PEN1700 4230
No. 1 Smelt Dissolving Tank AO17181734 I0PEN1700Q 4232
No. 2 Recovery Furnace AQO17181732 10PEN1700 4229
No. 2 Smelt Dissolving Tank AO17181735 10PEN1700 4238
Lime Slaker AO17137615 10PEN1700 4246
Lime Kiln AQD17181738 10PEN1700 4228
Fluo-Solids Unit (Calciner) AO017151541 10PEN1700 4236
Tall Qil Plant AQ17181741 16PEN1700 4201
No. 1 Power Boiler A017181726 10PEN1700 4224
No. 2 Power Boiler AQ17181727 10PEN1700 4214
No. 3 Power Botler AO017146028 10PEN1700 4233
No. 4 Power Boiler A017145038 10PEN1700 4237
No. 5 Power Boiler AQ17203050 10PEN1700 4202
Coal Crushing and Handling AQ17143517 10PEN1700 4239 & 40
P5 Dry Additives AO17213490 10PEN1700 4245
P35 Starch A017213492 10PEN1700 4244

Db\champuon|mit-mad in2 2-8
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The other sources in the cooking area include the diffusion washer on the softwood line and
the brown stock washers on the hardwood line. The washers on both lines vent directly to

the atmosphere.

Q, Delignification and Bleachin

The washed brown stock from the cooking processes are further delignified using oxygen in
separate O, reactors on each line. The O, delignification systems on each line are identical

and include three vents each, as follows:

L The pre-O, decker washer vent
L The O, blow tank vent

L The post-O, washer vent

Following O, delignification, the pulp is processed through the bleaching system. The
existing Pensacola bleaching operations are similar for each line and include the following

SOuUrces.

° Cl/ClO, scrubber - This scrubber uses white liquor to control the emissions from the

chlorination stage and chlorine dioxide stage of the existing bleaching sequence,

® E, tower vent and E, washer vent - These sources are direct atmospheric vents from

the oxidative extraction stages of the existing bleaching sequence.

ClO, for the existing mill bleaching sequence is generated on site in an ERCO R3H
generator. The unit uses salt, sulfuric acid, and sodium chlorate to generate ClO, and Cl,.
The current bleaching sequence includes chlorine and chlorine dioxide in the first stage, an
oXxygen extractive stage, and chlorine dioxide in the final stage (C,EoD). There are five vent

sources associated with the ClO, generator as follows:
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. One tail gas scrubber - This scrubber uses sodium hydroxide to control Cl, and CIO,

from the generator.

. Two ClO, storage tanks controlled by chilled water scrubbers.

° Two salt unloading/pneumatic transfer systems controlled by separate water spray
towers.
hemical Recov nd Power Generation

The chemical recovery and power generation area includes the process equipment associated
with recovering the cooking chemicals and the power boilers which generate the necessary

process steam. Each of the sources affected by the proposed project are detailed below.

* Multiple Effect Evaporators - The evaporators are used to concentrate the weak black
liquor prior to firing in the recovery furnaces. The off-gas from the evaporators is
vented into the NCG system previously described and is ultimately combusted in the

lime kiln or calciner.

o No. I and No. 2 Recovery Furnaces - These boilers burn the concentrated black liquor
to generate process steam and to recover smelt for further reprocessing. The boilers
are identical Babcock and Wilcox low-odor design units equipped with dual-chamber

multifield electrostatic precipitators (EPs) to control particulate matter emissions.

® Lime Kiln - The lime kiln is used to calcine lime mud from the slaking process in the
chemical recovery area. The kiln is permitted to burn natural gas and is rated to
produce up to 328 tons of CaO per day. It also serves as the primary control device
for the NCGs generated in the pulping process. Particulate emissions from the kiln

are controlled by a venturi scrubber and mist separator.

Job\champion\mui-mod sn2 2'1 1



L No. I Power Boiler - This boiler is a natural gas-fired boiler originally rated to
produce 140,000 pounds of steam per hour and having a derated heat input of
175mm BTU per hour.

° No. 2 Power Boiler - This boiler is a natural gas-fired boiler originally rated to
produce 140,000 pounds of steam per hour and having a derated heat input of
170mm BTU per hour.

2.5 MODIFIED AND NEW AIR SOURCES

The project will affect the various air sources outlined in Section 2.4 on a source-specific
basis. The following information is intended to provide details on the changes which each
of the existing affected sources will experience, and also to provide information on the
proposed new No. 6 Power Boiler which will replace the No. 1 and No. 2 Power Boilers as
part of the project. The information is presented based upon the production area groupings

previously identified in Section 2.4,
hemical kin

Improved delignification in the cooking processes might play a role in reducing the
wastewater treatment load. CHAMPION has identified two potential changes to be made

to the digester processes to improve delignification, including:

L Extended modified continuous cooking (EMCC)
L Anthraquinone cooking (AQ)

[t is important to understand that these are both changes in the cooking process which
should not impact air emissions from the system. Therefore, by themselves EMCC and AQ
do not require air permitting. Both methods have undergone trial efforts at the Pensacola

Mill and continue to be evaluated.
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EMCC can only be considered in the continuous digester serving the softwood line. It
involves changes in feeding the cooking liquor into the digester in stages and different
cooking conditions. If successfully implemented, it is expected to produce a pulp which is
easier to wash, therefore, improving lignin extraction. While some changes in piping are
required for the digester, it is a sealed unit with any emissions ultimately vented directly to

the NCG system. No increase in throughput occurs in the digester as a result of EMCC.

Anthraquinone (AQ) is an organic catalyst which accelerates and increases the selectivity
of the wood cooking chemicals in the delignification of the pulp fiber. It can potentially be
used in both the batch digesters serving the hardwood line and the continuous digester
serving the softwood line. The ultimate goal of applying AQ is a reduction in the organic
loading, the color, and the conductivity in the bleach plant effluent and further reduction

in the chlorine usage in the bleach plant.

The project will require the installation of storage and handling equipment for AQ. AQ is
water soluble and, therefore, CHAMPION proposes to utilize a system designed for
transporting and storing water-soluble anthraquinone (SAQ). AQ is not on the Clean Air
List of 189 Air Toxics. It is a reportable substance and adequate containment of the storage

and unloading facility will be provided.

While both EMCC and AQ are changes in the digester cooking processes, it is believed that
there will be no changes resulting in the emissions from the digesters following
implementation of these methods. Since feed rate to the digesters will not change the
material flow rate from the digesters to the brown stock, washers will also be unchanged.
Air emissions from the brown stock washers should be no different following

implementation of these improved cooking methods.

0, Delignification and Bleaching

The washed brown pulp from the cooking processes goes through further delignification in
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O, reactors on each line. If these improvements in the digester cooking processes occur,
less fiber may be wasted which could result in an increase in the fiber processed through the
O, delignification systems. Since there could also be reduced levels of lignin in the brown
pulp, the emissions from the pre- and post-O, washers and the O, blow tank are not

expected to change as a result of the project, even if fiber throughput increases.

The most significant change in the pulp production process will be the conversion of the
existing CpEoD bleach plant. This will be accomplished by elimination of the existing
chlorine gas handling system, the addition of a hydrogen peroxide handling system, and the
modification of the chlorine dioxide generator. In addition, enzymes may be added to the
high density storage tanks between the oxygen delignification systems and the bleach plants.

Each of these changes is detailed below.

o Enzyme Bleach Boosting - Enzyme bleach boosting is a new technique which must still
undergo field trails. It invoives the application of xylanase enzyme prior to pulp
bleaching with the purpose of modifying the chemical structure to make subsequent
bleach stages more efficient. The high degree of specificity of action and mild
working conditions generally result in fewer non-desirable byproducts. This tends to
give a more efficient process and should lead to improved process yields. Significant
reductions in chlorine dioxide required to bleach pulp are possible with no significant

impact on pulp properties.

From an environmental viewpoint, enzymes are safe and quite desirable. They are
easy to handle, require mild conditions for reaction, are effective in small amounts,
biodegradable, and non-toxic. The xylanase enzymes to be used in pulp bleaching

are categorized as food grade products.

The use of enzymes will require the instailation of enzyme storage and handling
facilities. Since enzymes are water sofuble, there will be no air emission associated

with this system.

[pS]
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® Chlorine Dioxide Substitution for Chlorine - The mill will eliminate the use of
molecular chlorine as a bleaching agent, and the first stage of each bleach plant will
be 100% chlorine dioxide. This will require a modification of the existing chlorine

dioxide generator.

The existing generator is an ERCO R3H which uses salt, sulfuric acid, hydrochloric
acid, and sodium chlorate to generate chlorine dioxide and chlorine. The generator
will be modified to an R8 process which uses methanol, sulfuric acid, and sodium
chlorate to generate chlorine dioxide. The conversion to R8 is necessary to eliminate
the chlorine gas byproduct which is currently generated in the R3H process. The
modified reactor capacity will be increased from the present 16 tons per day to 37.4
tons per day of chlorine dioxide. A new storage tank will also be installed, as well
as modification of the existing chlorine absorption towers to chlorine dioxide

absorption towers.

The existing tail gas scrubber will be modified by installing an extra 10 feet of tower
and the scrubbing media will be changed from sodium hydroxide to white liquor
(sodium hydroxide plus sodium sulfide). The existing storage tank scrubbers, as well

as the new storage tank scrubber will be rerouted to the tail gas scrubber.

The existing salt unloading and storage system will be shut down and dismantled.

The existing bleach plant scrubbers are equally effective for chlorine and chlorine
dioxide removal, and the scrubber systems have adequate capacity for the expected

emissions. Therefore, no change in the bleach plant scrubber system is planned.

° Peroxide Fortified Oxidative Caustic Extraction - Hydrogen peroxide is an oxidizing
agent that works optimally in alkaline conditions and is typically applied to the pulp
in a 50% solution. The peroxide is applied in the oxidative extraction stage. The

hydrogen peroxide is a non-specific oxidizer that reacts as readily with the extracted
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lignin as it does with the pulp. Because of the non-specificity, half of the peroxide
decolorizes the extraction filtrate. The other half of the charge increases the
brightness of the pulp leaving the extraction stage. Because of the higher brightness
achievable, chlorine dioxide charged to either the first stage or the final bleaching

stage is reduced.

The use of hydrogen peroxide will require the installation of a storage and handling
system for the chemical. The peroxide will completely react in the extraction tower.

There are no air emissions associated with the use of hydrogen peroxide.

hemical Recovery and Power Generation

The improvements in the chemical cooking processes will result in increased organic levels
in the weak liquor. Furthermore, the other mill improvements aimed at reducing the
amount of wastewater generated by minimizing process losses will increase the overall load
to the multiple effect evaporators and through the subsequent chemical recovery process.
Other improvements to the existing facility associated with minimizing process losses include
upgrading the evaporator foul condensate stripper and modifying the lime kiln. Each of the

affected air emission sources are discussed below.

L Evaporation Capacity Upgrade - Reclaimed process or liquor losses eventually are
processed through the black liquor evaporators. These evaporators are currently at
capacity during normal operation. Any added liquor volume for evaporating

reclaimed process losses will require added capacity.

With the planned process loss containment project and pulp-mill process changes, it
is estimated that a 509 increase in evaporation capacity of the No. 2 set evaporator
will be needed. This will be accomplished by the addition of two new evaporator

effects.
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o Recovery Furnace Operations - The resulting solids generated from the evaporation
of contained spills will be sent to the two recovery furnaces. As a result, the overall
annual solids throughput to the recovery furnaces will increase. However, the
furnaces will continue to be operated at or below the black liquor solids firing rate
limit of 111,000 pounds per hour (virgin plus makeup) contained in the current air

permits.

In order to improve the furnace availability, the existing direct steam injection black
liquor heaters associated with the liquor feed systems will be converted to indirect
heaters. The indirect heaters will allow more heat to be transferred to the liquor
without affecting the heating value of the liquor, in turn allowing more efficient use
of the existing limited vertical sweep (LVS) burners in the furnaces, and improving
furnace uptime. CHAMPION does not believe that the change in the type of liquor
heaters is a modification to the furnaces, but rather is a modification to the fuel

delivery system.

The smelt dissolving tanks associated with each recovery furnace will not experience
increased throughput. The majority of additional solids burned in the recovery
furnaces will be organic, i.e., lignin from the wood. The small amount of inorganic
solids (sodium and sulfur compounds) collected will be offset by the reduction of
purchased makeup chemicals. Since the lignin will be burned in the boiler, the

throughput of smelt to the dissolving tank will not change.

o Evaporator Foul Condensate Stripping Upgrade - Various volatile organic compounds
are released with digester steam after the cooking of wood chips. Some of the
volatile compounds or non-condensible gases are piped to the lime kiln and burned.
The remaining portion is dissolved and carried in the digester steam (contaminated)
condensate to a heat recovery system. Condensates from the black liquor
evaporation process are also rich in dissolved organic compounds. Most of the

organic component in digester steam and evaporator condensates is methanol and
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other low molecular weight compounds. These compounds produce a very large
biochemical oxygen demand on the wastewater treatment facility. The mill currently
collects and steam strips most of the more concentrated or "foul” condensates. The
liberated volatile organic compounds are then burned with the non-condensible gases
in the lime kiln. However, a significant BOD load is discharged to the waste
treatment plant due to an excess of less contaminated condensates and the lack of

stripping capacity.

CHAMPION has evaluated the upgrade of the existing contaminated condensate
stripper and the installation of an additional steam stripper. With added stripper
capacity, initial estimates have shown that the mill effluent BOD load to the
wastewater treatment plant could be reduced by as much as 15%. The evaluation

is currently not completed, and the exact configuration has not been determined.

The installation of a stripper will not directly affect air emission except to the extent
these chemicals are being stripped in the wastewater treatment system. In that
regard, a steam stripper will directly reduce the emissions of volatile compounds.
There will be an indirect impact on air emissions since the collected compounds will

be burned in the lime kiln and/or calciner.

° Lime Reburning Capacity - Lime Mud Dryer Upgrade - Currently, the lime kiln and
calciner cannot process all of the lime mud produced by the causticizing process.
The difference between the current lime reburning capability and the requirements
to produce white liquor for the pulping process is made up with purchased fresh lime.,
The excess lime mud (calcium carbonate) produced in the causticizing operation is
discharged to the sewer in a weak wash solution. The sewered lime mud flows to the
waste treatment primary settling basin, is dredged with other mill settled sludge, and
pumped to the decanting basins. The combined mud and mill sludge is reclaimed
from the decanting basins and hauled to the landfill. The weak wash solution

sewered with the lime mud is an alkaline solution that has to be neutralized in the
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settling basin by carbon dioxide injection. However, the alkaline solution increases

the mill effluent conductivity.

An upgraded kiln capacity will supply the total lime requirements eliminating the
sewering of lime mud in weak wash solution as part of daily operation. Initial
estimates indicate that the required capacity increase will reduce daily landfill by

approximately 100 tons and reduce the conductivity by about 20%.

The increase in lime kiln capacity will be accomplished by the installation of a lime

mud dryer. Figure 2-4 shows a representation of the system.

The fluid bed calciner will not be changed, and the normal throughput will not

change.

The amount of lime added to the green liquor in the slaker will not change. The
additional reburned lime from the modified lime kiln will allow the reduction of

purchased fresh lime.

There will be a slight increase in non-condensible gases (NCGs) and rectifier gases
(methanol) being burned in the lime kiln. The only impact will be to increase the
amount of sulfur dioxide formed in the kiln due to the sulfur in the NCGs. Since
testing has shown a near 100% removal of sulfur dioxide by the system, there should

be no impact on air emissions.

o Steam Capacity Upgrade (No. 6 Package Boiler) - Added steam capacity will be
required to support the process modifications. The specific added steam demand will
come from an increase in evaporation and contaminated condensate stripping
capacity, black liquor heaters, the cooking modifications, and bleach plant load

reduction technologies.
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In addition to the added steam demand, CHAMPION will shut down No. 1 and No.
2 power boilers. These boilers, built in the early 50s, are in poor repair and poor

efficiency.
A new high pressure steam boiler to supply 350,000 pounds per hour additional

steam load for consent order projects and replacement of the two obsolescent power

boilers will be installed.
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SECTION 3
SUMMARY OF EMISSIONS

3.1 INTROD ON

A baseline and proposed future emissions inventory has been developed for the Pensacola
mill sources affected by the proposed modifications. A list of the affected sources is
included in Table 3-1. The inventory includes baseline emission rates from the existing

affected sources and future emission rates for the proposed new and modified sources.

The baseline emission rates have been developed based on the two year period dating from
July 1, 1990 through June 30, 1992. The baseline rates were determined using the individual
source operating information including: fuel use data, process throughput data, actual source
operating hours, and continuous emission monitoring (CEM) data where available. For
each affected source, emission factors were developed from available emission tests or CEM
data or from applicable literature. The factors were then used with the operating data to
calculate annual baseline emission rates. Future emissions were projected using vendor data

or guarantees, where available.

The following sections briefly identify the basis for each emission factor and source in the
emissions inventory. The actual calculations, source operating data, and detailed monthly
emission rates for the period July 1990 - June 1992 are included in Appendix A. Appendix

B includes the backup documentation for the data used in the emission calculations.

CH200C.RPT 3-1



TABLE 3-1

CHAMPION - PENSACOLA
SUMMARY OF AFFECTED SOURCES

No. 1 Power Boiler
No. 2 Power Boiler
Lime Kiln
No. 1 Recovery Boiler

No. 2 Recovery Boiler
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32  BASELINE EMISSION RATES

A summary of the emission factors utilized for baseline emissions is presented in Table 3-2.
The calculated baseline emission rates for the two year averaging period for the affected

sources are presented in Table 3-3.

The following subsections provide a brief source-by source description of the development

of individual emission factors.

3.2.1 No. 1 Power Boiler

The No. 1 power boiler has a design heat input rating of 180 MMBtu per hour. The
primary fuel fired in the boiler was natural gas. However, the boiler is also equipped to
burn No. 6 fuel oil for emergency use. For the baseline period, natural gas was the only
fuel fired and emissions are based on natural gas usage for the period. The following

information presents the basis for the selected emission factors for each pollutant.
. Nitrogen Oxides (NO,)

The NO, emission factor is based upon the average NO, mass emission rates
and total heat input rates measured during a series of three test runs

conducted on 8 February 1991. The NO, emission factor is 0.10 1b/MMBtu.
. Sulfur Dioxide (SO,)

The SO, emission factor is based upon the typical sulfur content of the natural

gas burned in the No. 1 power boiler as supplied by the gas vendor and the

assumption of 100% conversion to SO,. The SO, emission factor is 0.0018
ibs/MMBtu.
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TABLL 3-2
CHAMFPION
PENSACOLA, FLLA
SUMMARY OF EMISSION FACTORS
BASELINI: EMISSIONS

#1 RECOVERY BOILER(Y)

#2 RECOVERY BOILER(D

1.3 IbAon BLS

1.5 Ibton BLS

1.33 Ibaon BLS

.33 Ibdon BLS

7.25 Aon BLS

7.25 Ibton BLS

1.12 Ibpon BLS

1.12 Ibion BLS

(1.144 lbron BLS

0.144 Ibon BLS

SOURCE NO, S0, co PM/PM,, voC TRS
#1 POWER ROILER 0.1 IbMMBiu 0.0018 IbMM Bru 0.1 IbMM Bty 0.005 15/MM Btu 7.82 Ibfir NA
#2 POWER BOILER 042 1bMMBtu 0.00 18 thMM Bty 0.1 IbMM Btu 2.005 MM Bu 7.77 Ib/ix NA
LIME KILN 15.5 Ib/ir 143 Ib/tr 1.4 Ihjhe 14.0 b/t 0.41 Ib/he 2.02 Ib/hr

0.019 Ibion BLS

0.013 lbjton BLS

(1} BLS represents "as—fired” black ligu«r salick content.
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TABLL: 3~3
CHAMPION
PENSACOLA, FLLA
SUMMARY OF BASELINE EMISSION RATES
JULY 1990 — JUNE 1992

(toms/ycar)
SOURCE NO S0, cO PM/PM, vocC TRS
#1 POWER BOILIZR 40.57 0.73 $0.57 2.03 31.39 NA
#2 POWER BOILER 113.20 0.49 26.95 1.35 19.47 NA
ILIME KILN 6340 1.76 5.73 57.32 1.68 8.27
#1 RECOVERY BOILER 31v.51 28330 1544.30 238.57 30.67 4.05
#2 RECOVERY BOILER 32218 285.67 1557.20 240.56 3093 2.79
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322

Carbon Monoxide {CO)

The CO emission factor used is the same emission factor reported in
Champion’s PSD permit application for the No. 5 Package Boiler submitted
in February 1991. This factor was based on testing conducted on Champions
No. 5 Package Boiler on 16-17 May 1989. The CO emission factor is 0.1
Ib/MMBtu.

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the AP-42 emission factor for
natural gas (Table 14-1, utility boiler size). This factor is 5 Ib/10° cf.
Assuming a natural gas heating value of 1000 Btu/scf, the PM/PM,, emission
factor is 0.005 1b/MMBtu.

Volatile Organic Compounds (VOC)

The VOC emission factor used is based upon the same VOC concentratio;l
reported in Champion’s PSD permit application for the No. 5 Package Boiler
submitted in February 1991. This concentration of 20 ppm (as propane) was
established by testing conducted on 16-17 May 1989 and is used in conjunction
with volumetric flow rate data from testing on 8 February 1991. The VOC

emission factor is 7.82 lb/hr.

No. 2 Power Boiler

The No. 2 power boiler has a design heat input rating of 220 MMBtu per hour. The

primary fuel fired in the boiler is natural gas. However, the boiler is aiso equipped to burn

CH200C . RPFT
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No. 6 fuel oil for emergency use. For the baseline period, natural gas was the only fuel

fired and emissions are based on natural gas usage. The following information presents the

basis for the selected emission factors for each pollutant.

CH200C.RPT

Nitrogen Oxides (NO,)

The NO, emission factor is based upon the average NO, mass emission rates
and total heat input rates measured during a series of three test runs
conducted on 9 February 1991. The NO, emission factor is 0.42 Ib/MMBtu.

Sulfur Dioxide (SO,)

The SO, emission factor is based upon the typical sulfur content of the natural
gas burned in the No. 1 power boiler as supplied by the gas vendor and the
assumption of 100% conversion to SO,. The SO, emission factor is .0018
Ib/MMBtu.

Carbon Monoxide (CO)

The CO emission factor used is the same emission factor reported in
Champion’s PSD permit application for the No. 5 Package Boiler submitted
in February 1991. This factor was based on testing conducted on Champion’s
No. 5 Package Boiler on 16-17 May 1989. The CO emission factor is 0.1
lb/MMBtu.

3-7



3.2.3

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the AP-42 emission factor for
natural gas (Table 1.4-1, utility boiler size). This factor is 5 1b/10® cf of
natural gas. Assuming a natural gas heating value of 1000 Btu/scf, the
PM/PM,, emission factor is 0.005 1b/MMBtu.

Volatile Organic Compounds (VOC)

The VOC emission factor used is based upon the same VOC concentration
reported in Champion’s PSD permit application for the No. 5 Package Boiler
submitted in February 1991. This concentration of 20 ppm as propane was
established by testing conducted 16-17 May 1989 and is used in conjunction
with volumetric flow rate data from 9 February 1991. The VOC emission
factor is 7.77 ib/hr.

Lime Kiln

The Pensacola lime kiln is rated to produce approximately 320 tons of lime per day. The

kiln fires natural gas and has a maximum heat input rate of approximately 123 MMBtu per

hour. The kiln is also used to incinerate non-condensible gases (NCG) from the Kraft mill

process.

CH200C .RFT

Nitrogen Oxides (NO,)
The NO, emission factor is based on the average of two series of tests

conducted on 13 December 1989 and 11-12 April 1990. The NO, emission
factor is 15.5 Ib/hr.
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Sulfur Dioxide (SO,)

The SO, emission factor is an average of four series of tests conducted 26
April, 16 May, 13 December 1989 and 11-12 April 1990. The 16 May 1989
test results included in the average only include the test runs during which all
noncondensible gas streams were ducted to the lime kiln. The results
included are the most representative of normal kiln operations. The SO,

emission factor is 0.43 Ib/hr.

Carbon Monoxide (CO)

The CO emission factor is an average of two series of tests conducted on 13
December 1989 and 11-12 April 1990. The CO emission factor is 1.4 1b/hr.

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on an average of four series of tests
conducted 26 April 1989, 12 December 1989, 19 March 1991, and 27 March
1992. The PM/PM,, emission factor is 14.0 1b/hr.

Volatile Organic Compounds (VOC)

The VOC emission factor is based on an average of two series of tests

conducted 13 December 1989 and 11-12 April 1990. The VOC emission
factor is 0.42 Ib/hr.
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° Total Reduced Sulfur Compounds (TRS)

The TRS emission factor is based on the 2-year average CEM data and the
average gas stream volumetric flow rate from testing conducted 19 March

1991 and 27 March 1992, The TRS value is assumed to be 100% H,S for

calculating a mass emission rate. The TRS emission factor is 2.02 Ib/hr.

3.24 No. 1 Recovery Boiler

The No. 1 recovery boiler was manufactured by B&W and is rated to fire up to 111,000
pounds of black liquor solids per hour. The No. 1 recovery boiler emission factors for NO,,
SO,, CO, and VOC are all based on the upper 95% confidence interval values for a series
of tests conducted in February 1989. A total of 25 individual test runs were conducted for
NO,, CO, SO, and VOC. This approach to calculating an emission factor for recovery
boiler emissions was dictated by the wide variability in the test results. The upper 95%
confidence interval value provides a more conservative indication of the potential emission
factor for these sources. For PM only six separate test runs were conducted; therefore, the
emission factor is based upon the mean test value. The TRS emission rate was based 0;1

CEM data for this source.

It is important to note that for some test runs, 0 ppm was reported. In these cases, where
a one-hour test average was 0 ppm, one half of the mass rate corresponding to 1 ppm was
utilized in the calculations. All of the factors are based upon the pounds of pollutant

generated per ton of BLS fired.
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Nitrogen Oxides (NO,)

The NO, emission factor is based on the 95% confidence interval (95% CI)
value for the tests conducted 23-24 February 1989. The NO, emission factor
is 1.50 Ib/ton BLS.

Sulfur Dioxide (SO,)

The SO, emission factor is based on the 95% ClI value for the tests conducted
23-24 February 1989. The SO, emission factor is 1.33 1b/ton BLS.

Carbon Monoxide (CO)

The CO emission factor is based on the 95% CI value for the tests conducted
23-24 February 1989. The CO emission factor is 7.25 lb/ton/BLS.

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the mean value for the tests
conducted 23-24 February 1989. The PM/PM,, emission factor is 1.12 Ib/ton
BLS.

Volatile Organic Compounds (VOC)

The VOC emission factor is based on the 95% CI value for the tests

conducted 23-24 February 1989. The VOC emission factor is 0.144 Ib/ton
BLS.
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o Total Reduced Sulfur Compounds (TRS)

The TRS emission factor is based on the 2-year average CEM data and the
average gas stream volumetric flow rate from stack tests conducted 23-24
February 1989. The TRS value is assumed to be 100% H,S when calculating

a mass emission rate. The TRS emission factor is 0.019 1b/ton BLS.

325 No. 2 Recovery Boiler

The No. 2 recovery boiler is essentially identical to the No. 1 boiler. It is also a B&W
boiler rated to fire up to 111,000 pounds of black liquor solids (BLS) per hour. The
emission factors for the No. 2 recovery boiler are based on the same approach and test
results as the No. 1 recovery boiler. The TRS emission factor differs from the No. 1
recovery boiler factor because the No. 2 recovery boiler has an independent TRS CEM

system. All emission factors are based upon the pounds of pollutant generated per ton of
BLS fired.

. Nitrogen Oxides (NO,)
The NO, emission factor is based on the 95% confidence interval (95% CI)
value for the tests conducted 23-24 February 1989. The NO, emission factor
is 1.50 lb/ton BLS.

. Sulfur Dioxide (SO,)

The SO, emission factor is based on the 95% CI value for the tests conducted
23-24 February 1989. The SO, emission factor is 1.33 Ib/ton BLS.
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Carbon Monoxide (CO)

The CO emission factor is based on the 95% CI value for the tests conducted
23-24 February 1989. The CO emission factor is 7.25 Ib/ton/BLS.

Total Suspended Particulate Matter and Particulate Matter less than 10
microns (PM/PM,,)

The PM/PM,, emission factor is based on the mean value for the tests
conducted 23-24 February 1989. The PM/PM,, emission factor is 1.12 Ib/ton
BLS.

Volatile Organic Compounds (VOC)

The VOC emission factor is based on the 95% CI value for the tests
conducted 23-24 February 1989. The VOC emission factor is 0.144 lb/ton
BLS.

Total Reduced Sulfur Compounds (TRS)

The TRS emission factor is based on the 2-year average CEM data and the
average gas stream volumetric flow rate from tests conducted 19 March 1991
and 27 March 1992, The TRS value is assumed to be 100% H,S for
calculating a mass emission rate. The TRS emission factor is 0.013 lb/ton
BLS.
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APPENDIX A

CHAMPION - PENSACOLA
SUMMARY OF EMISSION FACTORS
BASELINE EMISSIONS

#1 POWER BOILER

e NO, - Stack test 2/91 (Appendix B, pg. B-2), 3 test runs conducted
and the NO, emission rate reported for each run was 0.10
Ibs/MMBtu, the average emission rate was 0.10 1b/MMBtu.

Emission Factor = 0.10 Ib/MMBtu

e SO, - Natural gas sulfur content reported as 10.7 ppm by weight
(Appendix B, pg. B-3). SO, emission factor calculated as
follows:

10.7 parts S < 32 Ibs X 1 Ib-mole _ 0.89 Ibs S

1 x 10° ft> N.G. lb-mole 38535 ft3 1 x 10° ft* N.G.

assume 1,000 BTU/ft® N.G.

89 Ibs S ft* N.G. 64 Ibs-moles SO,
X X
1 x 10°% ft° N.G. 1,000 BTU 32 lbs-moles S

0018 Ibs SO,
MMBtu

Emission Factor = 0.0018 Ib/MMBtu
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e CO - PSD Permit Application for Proposed Package Boiler -
Pensacola 2/91, (Appendix B, pg. B-4)

Emission Factor = 0.1 Ib/MMBtu

e PM/PM,, - The AP-42 emission factor estimate for PM/PM10 for utility
boilers burning natural gas (Appendix B, pg. B-5) is 5 Ibs per
10° ft* of natural gas. Assuming 1,000 BTU per ft®, the
PM/PM10 emission factor is calculated as follows:

5 lbs PM/PM10 X 1ft° NG. _ .005 Ibs PM/PM10
1x 10° ft* NG, 1,000 BTU MMBtu

Emission Factor 0.005 Ib/MMBtu

S5

® VOC \\ 3 \ [l Mf,uh Mt' ’f-
Emission Factor = 7.82 Ib/hr
Emission Factor Based on 20 ppm - PSD Permit App - Pensacola 2/91,
and 5.71 x 10* dscfm Appendix B, pg. B-7
- Stack Test 2/91
b _ ppm X X 60 min x MW

hr  385.35 x 10° doctn hr

Where:

385.35 x 10° = A conversion factor relating cf/1 (0.03531), g/lb (453.6), 1/g-
mole (24.06), and ppm (10%)

44 = Molecular Weight as Propane

20 ppm

= 38535 L 10° x (571 x 10*) x 60 x 44 = 7.82 Ib/hr
35 x

= 7.82 Ib/hr

CH200F.CL1 A-3



#2 POWER BOILER

CH200F.CL1

NO, .

Emission Factor

SO, -

Emission Factor

CcO -

Emission Factor

PM/PM,, -

Emission Factor
VOC

Emission Factor

Emission Factor Based on 20 ppm
and 5.67 x 10° dscfm

Where:

Results of three separate NO, emission test runs during 2/91
were 0.40 1b/MMBtu, 0.42 Ib/MMBtu and 0.44 1b/MMBtu.
Mean value from the testing was 0.42 Ib/MMBtu (Appendix B,

pg. B-6).
= 0.42 Ib/MMBtu

Natural gas sulfur content reported as 10.7 ppm by weight
(Appendix B, pg. B-3). SO, emission factor calculated as above
for #1 Power Boiler.

= 0.0018 Ib/MMBtu

PSD Permit Application for Proposed Package Boiler -
Pensacola 2/91, (Appendix B, pg. B-4).

= 0.1 1b/MMBtu

The AP-42 emission factor estimate for PM/PM10 from utility
boilers burning natural gas (Appendix B, pg. B-5) is 5 Ibs per
10° ft* of natural gas. Assuming 1,000 BTU per ft’, the
PM/PM10 emission factor is calculated as above for #1 Power
Boiler.

= 0.005 Ib/MMBtu
.77

e

i Lo
W f,'u“l Vuge.n\)m‘ T

= 7.77 Ib/hr
- PSD Permit App - Pensacola 2/91,

Appendix B, pg. B-7
- Stack Test 2/91

385.35 x 10° = A conversion factor relating cf/1 (0.03531), g/Ib (453.6), 1/g-
mole (24.06), and ppm (10%)

44 = molecular weight as propane



Ib _ 20 ppm

. 38535 £ 10° x (5.67 x 10*) x 60 x 44 = 7.77 1b/hr
35 x

Emission Factor = 7.77 Ib/hr
LIME KILN
e NO, - The NO, emission factor is based upon the average NO,

emission rate from seven one-hour tests conducted December
1989 and one twelve-hour test conducted in April 1990.
(Appendix B, pgs. B-8 and B-9)

Average
14.2 Ib/hr Stack Test  12/89
16.8 Ib/hr Stack Test  4/90
Emission Factor = 15.5 Ib/hr
e SO, - The SO, emission factor is based upon the average of four
series of tests as indicated below (Appendix B, pgs. B-8, B-9, B-
10, and B-11)
Average
0.2 Ib/hr Stack Test 4/89
0.7 Ib/hr Stack Test 5/89 B
0.1 Ib/hr Stack Test 12/89
0.7 Ib/hr Stack Test 4/90
Emission Factor = 0.43 Ib/hr
e CO - The CO emission factor is based upon the average of two series
of tests as indicated below (Appendix B, pgs. B-8, B-9)
Average
1.0 Ib/hr Stack Test  12/89
1.8 Ib/hr Stack Test  4/90
Emission Factor = 1.4 Ib/hr

CH200P.CL1 A-5




PM/PM,, - The PM/PM10 emission factor is based upon four series of
stack tests as indicated below (Appendix B, pgs. B-10, B-12, B-
13, and B-14)

Average
10.8 Ib/hr Stack Test 4/89
23.2 Ib/hr Stack Test 12/89
14.8 Ib/hr Stack Test  3/91
7.2 Ib/hr Stack Test  3/92
Emission Factor = 14.0 Ib/hr
VOC - The VOC emission factor is based upon two series of stack tests

as indicated below (Appendix B, pgs. B-8 and B-9)

Average (As Propane)

0.700 1b/hr Stack Test  12/89
0.119 1Ib/hr Stack Test  4/90
Average Emission Factor = 0.41 b/hr as propane
TRS
Emission Factor = 2.02 1b/hr

Emission Factor Based on 12.8 ppm @ 10% O, - 2-year average based on CEM
data using average gas stream volumetric flow data from stack tests in March 91
and March 92 (Appendix B, pgs. B-13 and B-14)

27,100 dscfm @ 8.9% O,

209 - 89

27,100 dsefm x |22~ °-7
209 - 10

] = 29,835 dscfm @ 10% O,

Where:

20.9 = O, concentration at standard conditions

b _ ppm x Q. X 60 min « MW
hr 38535 x 10° hr




Where:

385.35 x 10° = A conversion factor relating cf/l (0.03531), g/Ib (453.6), 1/g-
mole (24.06), and ppm (10%)

12.8 ppm x 22833 dseim 34+ 60 = 2.02 Ib/hr
38535 x 10°

2.02 Ib/br? as H,S

#1 RECOVERY BOILER

NO, - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16) and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.

Black Liquor Solids Firing Rate

_ 260 gal as-fired Black Liquor _ 11.2 Ib Black Liquor _ 60 min
= - X i X x (0.65)
min gal Black Liquor hr

113,568 1b as-fired BLS/hr = 56.78 tons BLS/hr = 1.50 b NO,/ton BLS

0.65 = Solids Fraction in Black Liquor
85.3 Ibs/hr NO, + 56.78 tons BLS/hr = 1.5 Ib/ton BLS
Emission Factor = 1.50 Ib/ton BLS

SO, - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.

754 1b SO,
hr

56.78 tons BLS
hr

= 1.33 Ib/ton BLS

Emission Factor = 1.33 Ib/ton BLS

CH200F.CLI A-T7
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CO - The emission factor is based upon the results of the February
1989 stack tests, the 95% confidence interval value as
determined in Table A-1. All tests were conducted at 260 gpm
BLS firing rate. (Appendix B, pg. B-15 and B-16)

4116 Ib CO
hr = 725 Ib/ton BLS
56.78 tons BLS
hr
Emission Factor = 7.25 1b/ton BLS
PM/PM,, - The emission factor is based upon the average PM/PM10

emission rate for the stack tests conducted February 1989
(Appendix B, pg. B-17)

63.4 Ib/hr @ 260 gpm BLS

634 1b PM/PM10

hr
26.78 tons BLS _ _ ;15 1h/ton BLS
hr
Emission Factor = 1.12 Ib/ton BLS
VOC - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.
8.2 b VOC
hr
= 0.144 lb/ton BLS
56.78 tons BLS fton
hr

1]

Emission Factor 0.144 1b/ton BLS
TRS
Emission Factor = 0.019 Ib TRS/ton BLS

Emission factor based on 1.3 ppm @ 8% O, - 2 yr average based on CEM data.



Using average flow data from Stack Test 2/89 (Appendix B, pg. B-17)

139,000 dscfm @ 6.4% O, and 113, 568 Ib BLS/hr

139,000 dscf « 209 - 64
min 209 -8

] = 156,240 dscfm @ 8% O,

Where:
20.9 = O, concentration @ standard conditions

b _ ppm 60 min

b __ ppm MW
B 38535 x 10 Qe X X

Where:

385.35 x 10° = A conversion factor relating cf/1 (0.03531), g/Ib (453.6), 1/g-
mole (24.06), and ppm (10%)

156,240 dscfm
385.35 x 10°

1.3 ppm @ 8% O, x x 34 x 60 = 1.08 Ib/hr?

1.08 Ib TRS
hr
56.78 tons BLS
hr

= 0.019 1b/ton BLS

#2 RECOVERY BOILER

s NO, - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.

Black Liquor Solids Firing Rate

_ 260 gal as-fired Black Liquor _ 11.2 Ib Black Liquor _ 60 min
= - X i X x (0.65)
min gal Black Liquor hr

= 113,568 Ib as-fired BLS/hr = 56.78 tons BLS/hr = 1.50 Ib NO_/ton BLS
0.65 = Solids Fraction in Black Liquor

CH200F.CL1 A-Q
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85.3 Ibs/hr NO, + 56.78 tons BLS/hr = 1.5 Ib/ton BLS
Emission Factor = 1.56 Ib/ton BLS

SO, - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.

754 1b SO,
hr
= 1.33 lb/ton BLS
56.78 tons BLS
hr
Emission Factor = 1.33 Ib/ton BLS
CO - The emission factor is based upon the results of the February
1989 stack tests (Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.
411.6 Ib CO
hr = 7.25 Ib/ton BLS
56.78 tons BLS
hr
Emission Factor = 7.25 Ib/ton BLS
PM/PM,, - The emission factor is based upon the average PM/PMI10
emission rate for the stack tests conducted February 1989
(Appendix B, pg. B-17)
63.4 Ib/hr @ 260 gpm BL Stack Test 2/89
63.4 Ib PM/PM10
hr
56.78 tons BLS  _ 112 Ib/ton BLS
hr
Average Emission Factor = 1.12 Ib/ton BLS

A-10
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vVOC - The emission factor is based upon the results of the February
1989 stack tests {(Appendix B, pg. B-15 and B-16), and the 95%
confidence interval value as determined in Table A-1. All tests
were conducted at 260 gpm BLS firing rate.

82 Ib VOC
hr
56.78 tons BLS
hr

= 0.144 lb/ton BLS

Il

Emission Factor 0.144 1b/ton BLS

TRS

Emission Factor 0.013 1b/ton BLS
Emission factor based on 0.9 ppm @ 8.1% O, - 2 yr average based on CEM data.

Using Average gas stream volumetric flow data from stack tests in March 91 and
March 92 (Appendix B, pg. B-18 and B-19)

131,000 dscfm @ 8% O, and 96406 1b BLS/hr

131,000 dsef (209 8.1} _ 199985 gscfm @ 8% O,
min 209 - 8

Where:

20.9 = O, concentration @ standard conditions

Do __Pm g, x S0min vy
hr 385.35 x 10° hr

Where:

385.35 x 10° = A conversion factor relating cf/1 (0.03531), g/Ib (453.6), 1/g-
mole (24.06), and ppm (10%)

A-11



129,985 dscfm

0.9 ppm x x 34 x 60 = 0.62 lb/hr?
PP X 38535 x 10° /
0.62 Ib
hr = 0.013 Ib/ton BLS
48.20 tons BLS
hr

CH200F.CL1 A-12



TABLE A-1
CHAMPION PAPER
PENSACOLA, FLA
SUMMARY OF EMISSION FACTORS USING A 95% CONFIDENCE INTERVAL

NO
n= 25 t= 1.711
X = 74.9 95% Confidence Intervd = 74.9 + (1.711 *6.08) = 85.3 #/hr
1.50 #/ton BLS
s = 6.08 '
co
n= 25 t= 1.711
X = 158.2 95% Confidence Intervd = 158.2 + (1.711 * 148.1) = 411.‘G #/hr
7.25 #/ton BLS
5= 148.1
S0,
n= 25 t= 1.711
X = 28.0 95% Confidence Interval = 28.0+ (1.711 *27.7) = 75.4 #/hr
’ 1.33 #/ton BLS
s = 27.7
voC
n= 25 1= 1.71
X = 3.1 95% Confidence Interva = 3.1 + (1.711 * 296) = 8.2 #/hr
: 0.14 #/ton BLS
s = 296 -
where
n= number of test runs
X = mean test value
s = standard deviation
09-0Oct—92 g:\..\champen\ci
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TABLE A-2
CHAMPION PAPER
PENSACOLLA, FLA
SUMMARY OFF FUEL USAGE AND BLS FIRING RATES
BASELINE EMISSIONS

#1 POWER #2POWER #1 RECOVERY #1 RECOVERY #2 RECOVERY #2 RECOVERY LIME
BOILER BOILER BOILER BOILER BOILER BOILER KILN
NAT GAS NAT GAS NAT GAS BLS NAT GAS BLS NAT GAS
MCI¥ MCF MCF TONS MCF TONS MCF
JULY 1990 — JUNE 1991
JULY 68253 29824 3791 28250 11378 39500 66014
AUGUST 59233 23397 4387 31250 2601 35000 38205
SEPTEMBER 17573 36018 942 37500 3758 35750 59954
OCTORER 22428 72631 5367 37000 5713 35500 59954
NOVEMBER 60138 79234 677 37500 3115 10750 48243
DECEMBER 72004 23764 3131 38250 4604 39400 71857
JANUARY 77658 20639 4278 36687 4795 40505 68545
FEBUARY 62558 20639 2914 36240 3074 34701 60673
MARCH 79126 25355 6410 27100 4449 35151 55633
APRIL 70618 79987 7737 37115 6695 37411 675%2
MAY 78319 117% 6303 36932 8707 2162 64778
JUNE 77987 15617 5749 35543 5330 39439 62870
TOTAL 745897 438901 51686 119367 64219 415269 724258
JULY 1991 — JUNE 1992
JULY 85896 12759 1936 35990 2885 39333 60628
AUGUST 90188 18899 4420 39632 4253 39212 60054
SEPTEMBER 8439 31455 4201 32887 4081 38109 51897
OCTOBER R5672 28729 2057 38166 4268 38952 611%2
NOVEMBER 77255 86364 3058 36070 3607 31551 56137
DECEMBER 82502 90904 3574 36524 3002 38640 55669
JANDARY 79989 90904 1101 38541 4780 38514 58747
FEBUARY 60252 58326 4385 27542 2087 33818 4419
MARCI 56035 49474 1022 36658 4596 38177 62085
APRIL 58859 57331 2207 36403 5719 31902 56431
MAY 54785 52559 1609 38673 3444 38057 60342
JUNT 61189 61473 3462 35577 6938 37610 56258
TOTAL 877013 639177 33032 432663 49680 443875 683578
W =-Oer-92
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SUMMARY OF HOURS OF OPERATION AND PULP PRODUCTION

TABLE A-3
CHAMPION PAPER
PENSACOLA, FLLA

BASELINE EMISSIONS

#1 POWER #2 POWER #1 RECOVERY #2 RECOVERY LIME PULP
BOILER BOILER BOILER BOILER KILN PRODUCTION
(hrs) (hrs) (hrs) (hrs) (hrs) (ADURBT)?!

JULY 1990 — JUNE 1991
JULY 711 198 744 744 729 47241
AUGUST 741 198 624 744 570 42326
SEPTEMBER 245 477 715 713 675 45529
OCTOBER 194 685 732 670 735 45041
NGVEMBER 615 712 223 714 556 34893
DECEMBER 741 222 744 743 717 46414
JANUARY 707 172 697 744 716 42526
FEBUARY 625 97 671 662 643 39572
MARCH 737 217 606 741 599 40226
APRIL 635 420 713 700 713 43182
MAY 742 88 11 650 722 40742
JUNE 717 133 701 720 697 43545
TOTAL 7410 3619 7881 8545 8072 511237

JULY 1991 — JUNE 1992
JULY 730 107 709 737 738 44294
AUGUST 737 141 744 740 731 44609
SEPTEMBER 709 232 632 760 601 39708
OCTOBER 744 191 743 734 735 42609
NOVEMBER 642 638 710 580 704 38935
DECEMBER 744 740 727 744 720 42650
JANUARY 718 744 743 744 732 45379
FEBUARY 696 696 564 692 556 38878
MARCH 744 732 739 727 736 46554
APRIL 720 720 711 617 709 42500
MAY 744 743 736 734 729 46388
JUNE 718 720 687 720 614 42838
TOTAL 8646 6404 8445 8469 8305 515342

! ADUBT — AIR DRIED UNBIEACHE D TONS

9= Cet-92
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TABLLE A-4

CHAMI'ION
PENSACOLA, FLA

SUMMARY OF ACTUAL EMISSIONS

JULY 1990 — JUNE 1991

SOURCE NO_ 50, CO PM/PM,, voC TRS

#1 POWER BOILER 3729 tons 0.67 (ons 37.29 tons 1.86 tons 28.97 tons NA

#2 POWER BOILER 92.17 tons 040 vons 21.95 tons 1.10 tons 14.06 tons NA
LIME KILLN 62.56 tons 1.74 tons 5.65 tons 56.50 tons 1.65 tons 8.15 tons
#1 RECOVERY BOILLER 314.53 tons 278.88 1ons 152021 tons 234.85 tons 30,19 1ons 398 tons
#2 RECOVERY BOILER 31145 tons 276.15 tons 1505.35 tons 232.55 1ons 29.90 tons 2.70 tons
TOTAL B15.U0 tons 557.83 1ons 309045 tons 526.86 tons 104.78 tons 14.84 tons

Q6-C(ng=-92
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TABLL A-5
CHAMPION
PENSACOLA, FlLA
SUMMARY OF ACTUAL EMISSIONS

JULY 1991 —~ JUNE 1992

SOURCE NO_ 50, cO PM/PM,, voc TRS
#1 POWER BOILER 43.85 tans {1.79 tons 43.85 tons 2.19tons 33.80 tons NA
#2 POWER BOILER 134.23 10ns 0.58 tans 31.96 1ons 1.60 1ons 24.88 tons NA
[LIME KILN 64.36 tons 1.7% tons 581 toms 58.13 1ons 1.70 1ons 8.39 tons
#1 RECOVERY BOILER 324.50 tons 287.72 tons 1568.40 1ons 242.29 wons 3115 10ms 4.11 tons
#2 RECOVERY BOILLER 332.9] tums 295.18 tons 1604.05 tons 248.57 tons 31.96 tons 2.8% tons
TOTALY 89484 tons 586.U5 1ons 3259.07 10ns 55278 Loms 123.50 1ons 15.38 tons

M-kt -4

G LAMHAMPENNEWC)



APPENDIX B

CH200C.RPT B-1



VARREN.

SECTION 2. RESULTS AND DISCUSSION

Emission testing on the No. | and No. 2 Power Boilers was performed on
08 and 09 February 1991. The results of this testing are summarized in Tables 2.1 and 2.2.
Field and process data are located in Appendices B, C, and D, respectively. Sample
calculations are illustrated in Appendix E.

TABLE 2.1. SUMMARY OF NO, EMISSION - NO. 1 POWER BOILER

RUN | RUN 2 RUN 3 MEAN

Date 02/08/91  02/089F  02/08/91 -
Time Begin 1246 1417 1545 -
Time Ended 1346 1517 1645 -
Stack Gas
Temperature, °F 485 486 490 487
Velocity, ft/sec 479 52.7 52.3 51.0
Moisture, % 5.4 54 5.4 5.4
Oxygen, % 9.8 0.9 9.8 9.8
Carbon Dioxide, % 59 59 6.1 6.0

Volumetric Flow Rate
at Stack Conditions,

x 10° f'/min 0.98 1.08 1.07 1.04

at Standard Conditions,

x 10* f/min 5.19 5.71 5.65 5.5
Nitrogen Ozides

Concentration, ppm 31 29 28 29

Emission Rate, 1b/hr 11.5 11.9 11.3 11.6

Emission Rate, lb/mmBTU 0.10 0.10 0.10 0.10

—. ———
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PSD Permit Application for
A Proposed Package Boiler

Champion International Corporation
Pensacola Florida Mill

February 1991

2.5 Other Criteria Pollutants

A summary of the expected emission rates from the No. 5 Package
Boiler of particulate matter, PM-10, sulfur dioxide, carbon
monoxide, and hydrocarbons 1is presented in Table 2-2. The
emissions of the above criteria pollutants are less than the PSD
threshold levels requiring new source review.

Particulate matter emissions were derived using Table 1.4-1,
Uncontrolled Emission Factors for Natural Gas Combustion in U.S.
EPA Publication AP-42. A conservative factor for utility boilers
of 5 lbs per million cubic feet of natural gas was used. Based on
the maximum heat input of 195 MMBtu/hr and 8,760 hours of operation
per year maximum hourly and annual particulate matter emissions are
0.98 1lbs/hr and 4.3 tons/year respectively. All of the particulate
matter generated is assumed to be PM~-10.

Sulfur dioxide emissions were derived using Table 1.4-1,
Uncontrolled Emission Factors for Natural Gas Combustion in U.S.
EPA Publication AP-42. A conservative factor for utility boilers
of 0.60 lbs per million cubic feet of natural gas was used. Based
on the maximum heat input of 195 MMBtu/hr and 8,760 hours of
operation per year, maximum hourly and annual sulfur dioxide
emissions are estimated to be 0.12 1lbs/hr and 0.53 tons/year
respectively.

S - e

The carbon monoxide emission rate in Table 2-2 was derived from
actual emission tests conducted on the No. 5 Package Boiler in May
of 1989. Based on a "worst case" measured mass emission rate
approximately 0.l pounds of CO per MMBtu, a maximum heat input of
195 MMBtu/hr and 8,760 hours of operation per year, annual CO
emissions are estimated to be 85.41 tons/year.

— —
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TABLE 1,4-1. UNCONTROLLED EMISSION FACTORS FOR NATURAL GAS COMBUSTION?

Furnace Slze & Type P-rtlculntenh Sulfur® Nltro;end'e Carhon['s Volatile Organics
(10% Beu/hr kgllﬂan lb/lﬂﬁ(t] Dioxide Oxjde Monoxide Nonmethane Methane
heat Lnput) kg/10%3 1b/10%FtY wg/10%md 1b/10%€cd kg/10bm3 1b/1066t? kg/10%m) 1b/106Fe?  Kkg/108m) 1b/10%f¢)
Utitity bollers 16-80 i-5 9.6 0.6 asuoh 550h 640 40 23 1.4 4.8 0.3
{100}
Industrial bollers 1680 1-5 9.6 0.6 2240 140 560 35 44 2.8 48 3
{10 ~ 100)
Domestic and
commerclal boilers 16-8{ i-5 9.6 0.6 1600 100 320 0 .1 5.3 43 2.7

(= 10)

zAll eminaion factore are expressed as welght per volume fuel Fired.
Cke(erences 15-18. 6 3 6
dﬂnference 4 (based on an average aulfur content of natural gas of 4600 g/i0" Nm~ (2000 gr/10° ecf).
References 4-5,7-8,11,14,18-19,21.
eF.xpressed as NO;. Test results indicate that about 95 weight I of NO, 1w NO.
References 4,7-8,16,18,22-25.
References 16 end 18. May lnEreaae 10 to 100 times with improper operation or maintenance.
"se 4400 kg/10° m® (275 1b/10°Et®) for tangentially fired units. At reduced loads, multiply this Factor by the load reductlon coefflcient

given in Figure 1.4-1. See text for potentisl NO; reductions by combustion modifications. MNote that the NO, reduction from thesme
modiflcations will also occur at reduced load conditions.
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TABLE 2.2. SUMMARY OF NO, EMISSION - NO. 2 POWER BOILER

RUN 1 RUN 2 RUN 3 MEAN

Date 02/09/91 02/09/91 02/09/91 —
Time Begin 0938 1100 1221 -
Time Ended 1039 1200 1321 e
Stack Gas
Temperature, °F 373 379 382 378
Velocity, ft/sec 43.5 441 47.0 449
Moisture, % 6.1 6.1 6.1 6.1
Oxygen, % 9.5 94 9.5 9.5
Carbon Dioxide, % 6.5 6.4 6.5 6.5

Volumetric Flow Rate
at Stack Conditions,

x 10* ft*/min 8.88 9.00 9.60 9.16
at Standard Conditions,
x 10* f/min 5.30 5.34 5.67 5.44

Nitrogen Oxides

Concentration, ppm 173 179 178 177
Emission Rate, Ib/hr 66 69 72 69
Emission Rate, Ib/mmBTU 0.40 0.42 0.44 0.42

3. 1L SOMCHAMPION. RPT B-6




he hydrocarbon emission rate in Table 2-2 was derived from actual
emission tests conducted on the No. 5 Package Boiler in May of
1989, Based on a measured hydrocarbon concentration of 20 ppm
(vel, dry), a volumetric flow rate of 33,000 dscfm (0°C, 1 atm) and
8,760 hours of operation per year, the hourly and annual
hydrocarbon emissions are estimated to be 1.8 1lbs/hr and 7.9
tons/year respectively.

PSD Permit Application for
A Proposed Package Boiler

Champion International Corporation
Pensacola Florida Mill

February 1991
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TABLE 2.3. ONE HOUR SUMMARY OF 0,, CO, NO,, SO,, AND THC EMISSION, LIME KILN

TIME PERIOD

1 2 3 4 S L) 7 AVG
Date" 12/13 12/13 12/13 12/13 12/13  12/13 12/13 -—--
Time Began 1201 1300 1400 1500 1600 1700 1800 T--
Time Ended 1259 1359 1459 1559% 1659 1759 1858 -
Volumetric Flow Rate
x 10* £ft'/min
at Standard Conditiona 2.72 2.72 2.72 2.72 2.72 2.72 2.72 2.72
Carbon Dioxide
Concentration, % 16.6 17.2 17.9 14.9 18.4 16.7 17.5 17.0
Oxygen Concentration, % 6.0 5.9 5.7 7.7 5.6 6.9 6.2 6.3
Carbon Monoxide
Concentration, ppm 11.0 8 8 7 9 9 9 9
Emission Rate, lb/hr 1.3 1.0 1.0 0.9 1.1 1.0 1.0 1.0
Nitrogen Oxides®
Concentration, ppm 76 72 73 70 72 70 73 72
Emission Rate, lb/hr 14.8 14.1 14.2 13.6 14.1 13.6 14.8 14.2
Sulfur Dioxide
Concentration, ppm 1 <1 1 0 0 0 0 <1
Emission Rate, lb/hr 0.3 0.1 0.2 0.0 0.0 0.0 0.0 0.1
Total Hydrocarbona®
Concentration, ppm 5 7 7 2 2 1 2 . 4
Emission Rate, lb/hr 0.9 1.2 1.3 0.4 0.3 0.2 0.3 0.7
*1989.
*as NO,. (

‘as propane.

L:\1503\2246.RPT



IT. SUMMARY

Tabulated below are data collected on the Lime Kjln-

emissions during testing on April 11-12, 1990.

CHAMPION INTERNATJIONAL CORPORATION

LIME KILN
PERMIT
PARAMETER LIMIT RUN 1 ( 12 hr avg. )
DATE 4/11-12/90
1"'TME 1720-2104
2251- 728

SULFUR D1OXIDE

{ PPM )
{ 1b/hr ) D.666

OXIDES OF NITROGEN

{ PPM ) 73.08

( 1b/hr ) 16.791
CARBON MONOXIDE

( PPM ) 12.95

( 1b/hr ) 1.811
TOTAL HYDROCARBON™?

( PPM ) 1.63

{ 1b/hr ) 0.131

OPERATING RATE
{ ton lime mud/hr } 24.5 na

OXYGEN ~ test monitor

(%) 6.84
STACK GAS DATA - *

TEMPERATURE, F 182

MOISTURE, % 38.10

VELOCITY, ft/ sec 31.37

FLOW RATE, ACFM 62460.8

, DECTFM 32049.7

* -~ Average of three particulate tests conducted on 4-11-90
2 - AL MR THANE

B-9




SECTION 2.

RESULTS AND DISCUSSION

2.1. LIME KILN

Fmission testing on the Lime Kiln was performed on 26 April 1989. The

results of this testing are summarized in Tables 2.1 and 2.2.

Supporting

field, process, and laboratory data are provided in Appendices B and C,

respectively. Example calculations are illustrated in Appendix F.

TABLE 2.1

LIME KILN
SUMMARY OF PARTICULATE, NITROGEN OXIDES,
AND SULFUR DIOXIDE EMISSIONS

RUN 1 RUN 2 RUN 3 MEAN
Date 4/26/89 4/26/89 4/26/89 ———
Time Began - 1028 1220 1423 ————
Time Ended 1132 1329 1525 -
Stack Gas
Temperature, 'TF 172 170 172 171
Velocity, ft/sec 24.4 23.4 24.4 24.1
Moisture, % 41.1 37.6 38.7 39.2
Oxygen, % 6.7 4.8 5.0 5.5
Carbon Dioxide, % 16.0 18.9 17.8 17.6
Volumetric Flow Rate
At Stack Conditions
x 10% ££3/min 4.85 4.66 4.87 4.79
At Standard Conditions
x 10% £t3/min 2.40 2.45 2.50 2.45
Particulate
Isckinetic Sampling Rate, % 87 20 93 90
Concentration®, gr/ft’ 0.071  0.050  0.035 0.052
Emission Rate, lb/hr 14.6 10.4 7.4 10.8
Allowable Limit, lb/hr - ——— ——— 26.1
Nitrogen Oxides
Concentration?, PPm 82 82 81 82
Emission Rate, lb/hr 14.1 14.4 14.5 14.3
Sulfur Dioxide
Concentration®, ppm 1.1 0.2 0.2 0.5
Emission Rate, lb/hr 0.3 0.1 0.1 0.2

3at standard conditions 68° F and 29.%2 inches of mercury.

B-10
N:100/224625R2
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2.2, LIME KILN CONDITION 1 - ALL NGC SOURCES

Sulfur Dioxide testing on the Lime Kiln with All NCG Sources feed was
perfcrmed on 16 May 1983, The results of this testing are summarized in
Table 2.2. Supporting field and laboratory data are provided in Appendix
B. EZxample calculations are illustrated in Appendix I.

TABLE 2.2

SUMMARY OF EMISSIONS - LIME KILN CONDITION 1
ALL NCG SOURCES

RUN 1 RUN 2 RUN 3 MEAN
Date 5/16/89 5/16/89 5/16/8 -—-
Time Began 1000 1108 1200 -—
Time Ended 1030 1138 1230 —-———
Stack Gas
Temperature, °F 166 166 166 166
Velocity, ft/sec 20.9 21.1 20.7 20.9
Moisture, % 37.2 37.2 37.2 37.2
Oxygen, % 19.0 19.0 18.0 18.7
Carbon Dioxide, % 6.0 6.5 4.5 5.7
Volumetric Flow Rate
At Stack Conditions
x 104 ££3/min 4.16 a.21 4.13 4.17
At Standard Conditions
x 10% fe3/min 2.21 2.23 2.19 2.21
Sulfur Dioxide
Concentration®, ppm 4.4 3.3 2.4 3.3
Emission Rate,
lb/hr 1.0 0.7 0.5 0.7

3at standard condition - 68° F and 29.92 inches of mercury.

B-11
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2.2, LIME KILN

This section summarizes the results of the emission testing on the lime
kiln. Table 2.2 summarizes the three one-hour particulate emission tests
performed at the ocutlet of the kiln. Table 2.3 summarizes the results of the
continuous emission monitoring system (CEMS) for CO,, 0,, CO, THC, NO,, and 80,
on an hourly basis. These results for the CEMS are then provided in graphical
form in Figures 2.1 and 2.2. Particulate and CEMS field data are located in
Appendices B and C, respectively. Laboratory and process data are provided
in Appendices D and E, respectively. Example calculations are illustrated in
Appendix G.

TABLE 2.2. LIME KILN
SUMMARY OF PARTICULATE EIMISSIONS

RUN 1 RUN 2 RUN 3 MEAN
Date 12-12-89 12-12-89 12-12-89 -
Time Began 0930 1230 1510 -
Time Ended 1030 1330 1610 ——
Stack Gas
Temperature, °F 160 162 161 161
Velocity, ft/sec 26.5 25.2 26.9 26.2
Moisture, % 37.3 34.7 36.2 36.0
Oxygen, % 6.5 7.0 6.5 6.7
Carbon Dioxide, % 16.5 i6.0 16.5 16.3
Volumetric Flow Rate
x10' £ft'/min
At Stack Conditions 5.08 4.82 5.16 5.02 -
At Standard Conditions 2.71 2,66 2.79 2.72
Particulate
Isokinetic Sampling Rate, % 95 97 95 96
Concentration*, gr/st' 0.093% 0.103 0.097 0.100
Emission Rate, 1b/hr 22.8 23.6 23.1 23.2

‘At standard conditions 68°F and 29.92 inches of mercury.

L1\1503\2246.RPT B-12
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2.6. LIME KILN

Table 2.6 summarizes the results of the particulate emission testing performed on
19 March 1991 on the Lime Kiln. Field and laboratory data are provided in Appendices G
and K, respectively. Sample calculations are presented in Appendix N.

TABLE 2.6. EMISSION DATA - LIME KILN

RUN 2

RUN I

RUN 3 MEAN

Date 03/19/91 03/1991 03/19/91 -—--
Time Began 1005 1138 1310 -
Time Ended 1108 1240 1412 -
Stack Gas
Temperature, °F 166 167 167 167
Velocity, ft/sec 24.0 26.1 24.6 249
Moisture, % 36.6 369 37.8 37.1
CO, Concentration, % 16.5 16.5 16.0 16.3
O, Concentration, % 11.0 9.0 9.3 9.8
Volumetric Flow Rate
At Stack Conditions,
x 10 £¢/min 4.77 5.19 4.89 4.95
At Standard Conditions*,
x 10* f'/min 2.56 2.77 2.57 2.63
Particulate
Isokinetic Sampling Rate, % 95 91 96 94
Concentration,
gr/ft’ @ Standard Cond.* 0.058 0.070 0.069 0.065
Emission Rate,
Ib/hr 12.6 16.5 15.2 14.8
Permit Limit,
Ib/mr --- --- - 26.1

*68°F, 29.92 in. Hg.

LAINORIE4301.APT B-13



2.5. LIME KILN

Table 2.5 summarizes the results of the particulate emission testing performed on
27 March 1992 on the Lime Kiin. Field and lnboratory data are provided in Appendices F
and G, respectively. Sample calculations are presented in Appendix H.

TABLE 2.5. EMISSION DATA - LIME KILN

RUN 1 RUN 2 RUN 3 MEAN
Date 03/27/92 03/27/92 03/27/92 -
Time Began 1002 1138 1302 -
Time Ended 1102 1238 1402 -
Stack Gas
Temperature, °F 165 165 165 165
Velocity, ft/sec 25.1 26.3 25.9 25.8
Moisture, % 36.2 36.2 57 36.0
CO, Concentration, % 16.0 18.0 18.0 17.3
0O, Concentration, % 8.0 8.0 8.0 8.0
Volumetric Flow Rate
@ Stack Conditions,
x 10* f*/min 5.00 5.24 5.16 5.14
@ Standard Conditions*, '
x 10" ft'/min 2.71 2.84 2.82 2.79
Particulate
Isokinetic Sampling Rate, % o8 96 95 96
Concentration,
gr/ft’ @ Standard Cond.* 0.029 0.032 0.030 0.030
Emission Rate,
Ib/hr 6.7 7.7 7.2 72
Permit Limit,
Ib/hr - —- ———- 26.1

*68°F, 29.92 in. Hg.

1\REPOR TRASOT22464303 RPT
PLC (LMY 047091 B-14
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TABLE 2.8

ONE-HOUR STMMARY CF 02, <o, NOI. SOZ, AND THC EMISIION

TiME EERIOD
1 2 ] 4 3 [ ] 7 e 9 10 11 12 13
Date 1/2) /13 2/23 2/23 2/223 /21 /13 2/23 2/23 2/24 2/24 /24 2/24
Time Bagan 1403 1500 1600 1700 190§ 2000 1100 100 2300 0000 0100 0200 0300
Time Ended 1459 1339 1639 1732 1959 2059 2159 2259 2359 0039 0139 0159 0359
Volum trig Flow Rats
z10 ft /min
at Standard Conditions 1.36 1.136 1.37 1.37 1.37 1.38 1.38 1.38 1.38 1.43 1.43 1.43 1.
Carbon Dioxidas
Concentration, \ 16.3 16.7 16.6 16.2 13.4 14.6 15.9 15.8 15.6 13.2 14.6 15.0 15.2
Oxygsn
Concantration, % 4.5 4.4 5.0 5.2 1.2 6.4 5.2 5.4 5.5 3.6 6.2 5.8 5.
Carbon Monoxidas
Concantration, ppm 323 340 81 Joz 69 6 31 16 50 24 ie6 71 293
fmission Rate, 1lb/hr 191.7 587 9 168.0 180. 6 41.3 3.6 18.7 21.7 30.1 15.0 10.0 44.3 184.
. b
Nitrogen Oxidas
Conaantration, ppm a0 1% a1 18 19 a0 Bl 7% al a3 80 80 79
Emission Rate, lb/hr 78.0 73.1 9.6 76.6 T1.6 7%.1 80.1 78.2 80.1 ar.1 2.0 82.0 81.0
Sulfur Dioxide
Concaptration, ppm Q 0 Q 0 Q 3 1 Q 3 2} 20 289 5
Emission Rats, lb/hr 0.0 Q.0 Q.0 0.0 0.0 4.1 1.4 G.0 4.1 0.0 40.0 40.0 1.1
Total Hyd.roc-:bonnc
Conaantration, ppm 4 13 3 2 1 1 1 1 1 e) ] 1 3
Emission Rate, lb/hr 1.7 12.1 F ) 1.9 0.9 Q.9 0.9 0.9 0.9 Q.0 0.0 1.0 2.

-
1989
b

as NG

as Propans
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TABLE 2.8

AND THC FMISSION

ONE-HOUR SUMMARY OF 02, <o, NOx, .902,
{Continued)
TIME PERIOD
1 135 16 17 18 19 20 21 22 23 24 23 AVG.

Date" 2/24 2724 2/24 2/24 /24 2/24 /24 2/24 /24 2/24 2/24 /24 -

Time Bagan 0400 0300 0600 0700 0809 0800 1000 1100 1200 1300 1400 1300 -—-

Time Ended 0439 0559 0639 0739 cass 0939 1039 1159 1259 1359 1439 1512 el
Volumstiic Flow Bate

L 3

x10 £t /mun

at Standard Conditions 1.41 1.41 1.41 1.41 1.3¢6 1.3é 1.36 1.36 1.36 1.36 1.36 L.3¢ 1.28
Cazbon Dioxidas

Concentration, % 14.9 14.6 15.0 15.3 14.9 14.8 14.6 15.0 15.0 15.2 14.9 15.0 15.2
Oxygsan

Conosntration, % 5.8 6.2 5.7 4.9 3.2 5.1 3.0 5.2 5.8 5.1 3.3 5.5 5.5
Carbaa Monoxide

Concantration, ppms 63 :1:] 69 83s 467 470 467 208 291 213 342 223 263 Y}f}

Emission Rate, lb/hr J8.8 54.2 200.6 514 .4 277.2 27%.0 2717.2 122.3 172.7 126 . 4 203.0 133.3 1‘7.)‘1\%

b

Hitrogen Oxidas

Concentration, ppm 78 12 71 13 67 69 68 10 69 73 63 70 15
Emission Rats, lb/hr 78.8 12.8 T1.8 13.8 65.3 7.3 66.3 68.2 67.3 T1.2 67.3 68.2 T74.9
Sulfur UDicrida

Comcantration, ppm 13 56 22 19 40 35 a0 39 27 28 52 55 20 f\%

Emission Race, lb/hr 14.3 78.8 3.0 26.7 X I | 47.3 54.3 52.9 36.7 1.0 84.2 T4.7 @ x
Total Hyd:oc.:bonlc

Concentration, ppms 1 1 7 10 -3 6 6 2 4 2 3

Emission Rate, lb/hr 1.0 1.0 4.8 .7 .7 3.4 3.6 1.9 3.7 1.9 3.7 .8 1.1

L]
1989

o
as NO
2

as Propans
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TABLE 2.

Oy f: et £
PARTICULATE EMISSION DATA - PRECIPITATOR INLET AND OUTLET AT CONDITION 2

RyN 7 RUN 8 R 9 DY L0 RON }1 RUM 12 — e
INLET OUTLET INLET OUTLET INLET OUTLET INLET OUTLET INLET OUTLET INLET OUTLEY INLEY OUTLET

Date 2/23/89% 2/23/89 2/23/08% 2/23/0% 2/23/09 2/23/89 2/24/89 2/24/89 2/24/89 1/24/89 2/24/8% 2/24/99 -—- -
Time Began 1413 1330 1738 1730 2140 2130 Q130 0130 03358 0530 0930 0930

Time Ended 1340 1430 18432 1830 2300 2230 0253 0230 0633 06130 10258 1030
Stack Gas

Temperaturse, 'F 487 461 490 462 484 457 484 458 468 459 491 468 487 461
Valocity, ft/eec 7.9 [ ] 56.7 a2.9 26.1 84.0 37.0 ad.2 57.5 8%.2 38.4 83.1 51.23 83.9
Molsture, \ 34 .4 25.4 25.4 24 .4 2%.5 4.9 24.4 27.9 4.6 27.3 26.0 27.3 26.9 1.1
Oxygan, % 1.0 7.0 T.0 7.5 $.0 5.6 6.4 6.4 6.0 6.0 7.0 6.0 6.6 6.4
Carbon Dicxzide, ¥ 12.0 13.¢ 12.0 12.9 13.2 14.0 13.0 13.0 13.0 13.0 12.0 13.0 12.5 13.2
Vol\%.tr o Flow Pata

z10" ft /min

At Stack Copditions 3.26 3.14 3.1% 3.1¢ 3.16 3.15 3.2 3.13% 3.24 3.19% 3.29 3. n 3.223 3.14
At Standard

Coaditions 1.19 1.13¢ 1.31 1.37 1.32 1.38 1.36 1.42 1.37 1.41 1,36 1.34 1.32 1.39
Partiqulate

lsokinstio

Ssmpling Rate, 115 10} 104 102 99 97 29 93 100 100 101 7 102 929
Cona.ngt-r.ton 4 arte,

gr/tt 6.812 0.058 6.730 Q.066 %.363 0.03) 5.877 0.049 %.373 0.045 6.58% 0,049 6.124 0.033
Emission Rate,

1b/br 6928 6T.9 7147 7.7 6068 63.0 64857 39.4 6291 5%5.1 7657 37.2 6823 63.4
Ramovel Effrclency,

A - 9.0 - 98.9 - 99.0 - $9.1 - 9.1 —— 99.3 —— 9.1
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2.7. NO. 2 RECOVERY FURNACE

Table 2.7 summarizes the results of the particulate emission testing performed on
20 March 1991 on the No. 2 Recovery Fumnace. Field and laboratory data are provided in
Appendices H and K, respectively. Sample calculations are presented in Appendix N.

TABLE 2.7. EMISSION DATA - NO. 2 RECOVERY FURNACE

e T
RUN | RUN 2 RUN 3 MEAN
Date 03/20/91 03/20M1 03/20/91 -
Time Began 0934 1120 1258 ---
Time Ended 1039 1223 1401 -
Stack Gas
Temperature, °F 421 427 425 424
Velocity, ft/sec 78.9 81.0 78.9 79.6
Moisture, % 26.9 28.8 278 27.8
CO, Concentration, % 12.5 12.5 13.0 12.7
O, Concentration, % 8.5 8.0 7.5 8.0
Volumetric Flow Rate
At Stack Conditions,
x 10° f/min 2.98 3.06 2.98 3.01
At Standard Conditions®,

x 10° f/min 1.31 1.31 1.29 1.30
Production Rate, IbBLS"/hr 96,120 96,120 96,120 96,120
Particulate

Isokinetic Sampling Rate, % 98 100 97 99
Concentration,

gr/f’ @ Standard Cond.* 0.058 0.056 0.057 0.057
Emission Rate,

Ib/hr 65.8 63.2 62.8 63.9

16/3000 1bBLS® 2.1 2.0 2.0 2.0
Permit Limit,

1b/3000 [bBLS® - --- - 3

*68°F, 29.92 in. Hg.

*Pounds black liquor solids.

LALIOTIZA6400 RPT B-18
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2.3. NO. 2 RECOVERY FURNACE
Table 2.3 summarizes the results of the particulate emission testing performed on

26 March 1992 on the No. 2 Recovery Fumace. Field and laboratory data are provided in
Appendices D and G, respectively. Sample calculations are presented in Appendix H.

TABLE 2.3. EMISSION DATA - NO. 2 RECOVERY FURNACE

RUN | RUN 2 RUN 3 MEAN

Date 03/26/92 03/26/92 03/26/92 ——--
Time Began 1235 1444 1616 -—--
Time Ended 1410 1600 1721 —--
Stack Gas

Temperature, °F 441 453 451 448

Velocity, ft/sec 81.0 83.1 83.6 82.6

Moisture, % 27.2 26.5 28.7 275

CO, Concentration, % 16.0 14.5 15.0 5.2

O, Concentration, % 8.5 7.0 9.0 8.2
Volumetric Flow Rate

@ Stack Conditions,

x 10° f/min 3.06 3.14 3.16 3.12

@ Standard Conditions",

x 10° ft*/min 1.31 1.34 1.31 1.32
Production Rate, 1b BLS*hr 97,187 96,445 96,445 96,692
Particulate

Isokinetic Sampling Rate, % 94 97 99 97
Concentration,

gr/ft’ @ Standard Cond." 0.058 0.054 0.048 0.053
Emission Rate,

Ib/hr 65.2 614 54.3 60.3

1b/3000 1b BLS® 2.0 1.9 1.7 1.9
Permit Limit,

Ib/3000 Ib BLS® - e e 3

'68°F, 29.92 in. Hg.

"Black liquor solids.

EREPORTRASOR2146430. RPT B-19
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Printing and Writing Papers

3% Muscogee Road

P.O. Box 87

Cantonment, Florida 32533-0087
904 968-2121

Champion

Champion International Corpaoration
28 September 1992
RECEIV ED

Mr. Clair Fancy

State of Florida eeT 1992
Department of Environmental Regulation

Twin Towers Office Building Division of Alr
2600 Blair Stone Road Resources Management

Tallahassee, Florida 32399-2400
Dear Mr. Fancy:

We appreciate the time spent by you and your staff at our 10 September 1992 meeting to
discuss CHAMPION's proposed mill modifications to the Pensacola facility. As we noted
during our meeting, this letter is intended to document our understanding of the issues
discussed relative to the air permitting requirements which will be associated with the mill
modification. The issues we discussed can be loosely categorized into three areas:

. Engineering aspects of the permit process
. Air quality modeling issues
*  Schedule for submission of information and agency reviews

Our understanding of the issues discussed and agreed upon for each of these areas is
summarized below.

Engineering Aspects of the Permit Process

»  Based on our preliminary analysis of emissions associated with the proposed mill
modification, only two pollutants, CO and NO, will result in a significant emissions
increase, as defined by the PSD regulations. Florida DER indicated that only these
pollutants would be required to undergo a BACT review if the preliminary analysis is
coITect.

. The modified sources which must undergo a BACT analysis include the two recovery
boilers, the lime mud dryer, and the new No. 6 boiler.

*  The method used to develop the preliminary baseline emissions for the existing mill
sources involved using actual stack test data, actual production data, and actual hours
of operation for the period, 1 July 1990 through 30 June 1992. In addition, AP-42
emission factors were used to determine TSP/PM-10 emissions associated with the
No. 1 and No. 2 gas-fired boilers since no stack test data were available for these
sources. SO; emissions from these boilers will be determined based upon fuel usage
and sulfur content. CHAMPION understands that this approach is acceptable to
Florida DER.
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Mr. Clair Fancy 28 September 1992
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Department of Environmental Regulation

»  The test data for SO;, NO,, CO, and VOCs from the recovery boilers included 25
one-hour test runs. The data was highly variable for these sources; hence, a statistical
approach to calculating annual baseline emissions for these sources was used.
CHAMPION understands that the approach , which included the use of the upper
95% confidence interval value of the test results to calculate an emission factor for
these sources, is considered acceptable by Florida DER.

+  CHAMPION understands that there are no new permit application forms and that
forms used in the No. 5 boiler application should also be used for this application.

A\ir Ouality Modeling I

»  The general approach to modeling the mill and other PSD increment and major
sources used in CHAMPION's No. 5 Boiler Permit application is still applicable and
acceptable.

+  Two EPA-approved models will be used in the analysis:

- SCREEN
- ISCLT

The most recent EPA version of each model will be used.

. The SCREEN model will be used to determine the "worst-case" load conditions
associated with the new boiler as well as the other source modifications. It will also
be used to evaluate one-hour and eight-hour CO impacts associated with these
sources.

«  The ISCLT model will be used to evaluate the annual NOy increment consumption
and compliance with the NO, NAAQS.

. The most recent available meteorologic data set for Pensacola, Florida (1986-1990)
will be used. These data will be supplied to Florida DER on a computer disc.

»  Thereceptor grid used in the previous No. 5 boiler application is acceptable for use in
the current application.

»  The major sources and PSD increment sources used in the No. 5 boiler application
will form the basis for the modeling study. The Florida DER meteorologist, Cleve
Holaday, will identify any new NOy PSD increment consuming sources or major
sources which must be included in the modeling analysis. CHAMPION will contact
Alabama to determine if any new sources in Alabama must be included in the
modeling analysis.
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«  Only pollutants which will result in a significant emissions increase, as defined in the
PSD regulations, must undergo an air quality modeling study. Preliminary emissions
data suggest that only NO, and CO will have significant emissions increases.

» A building wake effects analysis, similar to that used in the No. 5 boiler application,
will be conducted for all sources at the mill including the new No. 6 boiler, It is
understood that WESTON's down-wash program, previously used in the No. 5
boiler application, which will be used in this application, is acceptable to Florida
DER. The results of the analysis will be included with the application.

+  The Florida DER meteorologist, Cleve Holaday, will review background NOy data
for the Pensacola area and will advise CHAMPION of the appropriate background
NO, concentration to be used in the NAAQS demonstration.

+ A modeling analysis of impacts on Class I areas is not anticipated to be required since
the areas are more than 150 km from the mill. Florida DER will advise CHAMPION
of any requirements if modeling is required.

. Impacts on soils, vegetation, visibility, and acid rainfall will be similar to the analysis
used in the No. 5 boiler application. This is acceptable to Florida DER,

*  An air toxics analysis need only be conducted on emissions from new or modified
sources. Pollutants to be evaluated include any known or published emissions of the
189 chemicals included on the CAA list of air toxics. Testing of these sources for
these compounds is not required.

» A hard copy of the model input and output as well as a disc containing this
information will be provided to Florida DER with the application.

» A formal modeling protocol is not required since the proposed analysis will be similar
to the previous No. 5 boiler application.

i fi i

+  CHAMPION understands that the agency will accept information, as developed, to
begin their review of the proposed modification prior to the submission of a complete
application.

+ CHAMPION will submit a description of the proposed project and the baseline
emissions inventory the week of 28 September 1992. This will provide an
opportunity for the DER engineers assigned to review the modification to become
familiar with the project and to evaluate the methods used to establish the baseline
emissions prior to the formal submission.
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+  CHAMPION plans to submit the complete permit application by the second week in
November. Florida DER has agreed to review the application and advise
CHAMPION of any deficiencies by phone to ensure that all information is received in
a timely fashion.

»  Florida DER indicated that a complete application could potentially be reviewed and a
permit could be issued by March of 1993,

We believe this summarizes the issues addressed at our meeting. Please advise us via letter
of your concurrence with these issues, or provide us with any difference between our
understanding and yours. We appreciate your assistance on this important project.

Sincerely,
@a/ /\/MM’
David Arceneaux

Permitting Coordinator

DTA:sa

cc: John Barone, Roy F. Weston, Inc.
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28 Scptcmbcr 1992 i % !
Mr. Clair Fancy M ‘
State of Florida < B

\ Depantment of Environmental Regulation ; 49 q /

< Twin Towers Office 3uilding . -
: t“.‘:" .,600 Blall' SIOI‘]C ROdd .
N, - Tallahassee, Florida 32399-2400 {Z 'Y o B '
_ ._ Dear Mr. Fancy: %

G

We appreciate the time 'spent by, you and your staff at our 10 September 1992 meeting to /
discuss CHAMPION's proposed mill modifications to the Pensacola facility. As we noted /z, %
during:our meeting, this letter i intended to document our undérstanding of the issues
discussed rcladve 1o the air permitting requirements which will ‘be associated with the mill
modxﬁcanon The issues we dxscussed can be loosely categonzcd into three areas:

. Engmccnne aspects of the pcrmu process
*+ Air quduy modeling. issues :

. Schedule for ﬂubmlsswn of 1nfom1auon and agency Teviews

Our understanding of the issues dlscusscd and agreed upon for each of these areas is
summarized below,

! F‘.nmnpprmn Acnante of the Daremié Dennncn



3.121(13), F.A.C.), ammonia (§17-3.121(3},F.A.C.) and biological
integrity (§17-3.121(7), F.A.C.).

7. Under Section 17-4.240(4), F.A.C., DER is prohibited from
issuing a permit for a discharge renewal permit if the proposed
discharge will reduce the quality of the receiving waters below the
classification established for them. The DER was therefore without
authority to grant the instant permit.

8. The discharge is not only polluting Eleven-Mile Cieek but
is travelling into Perdido Bay and backflowing up the Perdido
River, an Outstanding Florida Water. The discharge is lowering
ambient water quality and is not in the public interest, contrary
to Section 17-4.242, Florida Administrative Code.

9. The pollution from the pulp plant is interfering with the
biological health of Eleven-Mile Creek, Perdido Bay and the Perdido
River by adversely impacting aquatic life, disrupting
photosynthetic processes in the water column which damages aquatic
vegetation, and causing the discoloration and fouling of the watewx
generally. The pollution settles over the water bottoms and
smothers benthic vegetation and organisms.

10. Respondent Champion International, Inc. is not entitled
to the permit in that it, in effect, seeks a variance of previous
restrictions placed upon Champion International by FDER.

a) Under §403.201(1}(b), F.S. Champion would only be entitled
to a variance if the technologies available are unreasonably
expensive and must be spread over a considerable time. In order to
qualify for a variance under §403.201(1) (b}, the

Respondent/Corporation would have to adhere to a specific timetable




for compliance. Champion cannot gqualify for this varilance because
the company, in relation to 1its size and corporate assets, can
afford to make the poilution reductions immediately. Even if the
reductions had to be spread out over a period of time, the variance
permit would have to fail because DER failed to follow its own
rules by failing te put the corporation on a sprcific timetable for
a specific technclegy. The variance permit contains only the
vaguest language about future compliance and has n¢ mandatory
conditions requiring the corporation to reach compliance by a
specific method or by a date certain. For this reascon, it must
fail.

b} .Under Section 403.20(1)(c), Florida statutes, the second
possible statutory scheme under which to gain a variance, Champion
would have to show that compliance would be a substantial hardship
upon it. Champion has failed to show that it would. Further, the
corporation is not entitled to a variance under this provision
because such variances are only allowed for a maximum period of 24
months. Champion's variance is not so limited. Furthermore, the
corporation is already operating under a variance and would not be
entitled to any extensions.

c) Furthermore, by incorporating in its application for
permit, Champion International is essentially creating a domino
effect to earlier restrictions and regulations placed upon it and
by granting the proposed permit, the Department of Environmental
Requlations will effectively be waiving prior restrictions due to
the fact that the practical effect of the modifications to the

plant will be to alter the operation of other operations of the



plant and in effect, by-pass and shortcut other regulaticns imposed
by FDER on said plant which were imposed for the protection of
perdido Bay, its estuaries and the citizens living and earning a
living in and on and under its estuaries, bays and other waters.
Unstated in the permit is an obvious intent to increase production
which will thereby be allowed although not specifically applied
for. The proposed permit is simply a sidestep to important
regulatory functions of the Florida Department of Environmental
Regulations and shows a callous disregard for the Environment of
Escambia County, Florida and Baldwin County, Alabama including its
air, water, lands and living organisms.

i1. The variance should not be granted because it will
continue a pattern of degradation of the creek and bay system that
has endured for many years. The corporation has been violating
state standards for years under a variety of variances. Instead of
the discharge pollutants decreasing, they are increasing. Champion
is hereby requesting a variance to discharge amounts of pollutants
that are higher than those allowed under its old variance. The
plant operations are greatly expanding output from 280 tons of pulp
per day to 1400 tons of pulp per day. It is this five-fold
increase in bleached pulp capacity that requires the increased
pollutant limits under £he variance request. Champion is not
obligated to increase its pulp production. It should clean up what
it has first before it is allowed to expand.

12. The data upon which the variance was based 1s faulty.

13. The variance application was incomplete and DER should

have denied the variance on that basis alone.



14. Under DER's rules, the agency should be seeking
compliance through enforcement instead of granting a variance to
subvert state water quality stendards.

15. Champion's plant does not have adequate capacity to
prevent spills and leaks nor o contain its contaminated run-off in
the event of hurricanes or other meteorolcgical disasters.

WHEREFORE, Petitiorer requests the following verief:

A. That the operating permit be denied.

B. That the variance be denied.

C. That, in the alternative, Champion be required to address
the faci that it will be violating or side-stepping rules and
regulations applying to it and otherwise admit that it will violate
as well as the unadmitted parameters that it will violate and that
the corporation be reguired to make specific technical changes in
its plant so as to bring itself into compliance with Florida law by
a date certain, but in no event more than six (6) months, and that
the agency conditicn any temporary operating permit issued during
the technical "change-over" pericd so that if the plant fails to
accomplish the change-over within the required time frame, it will
be shut down until the changes are made. Further, if the changes
are made and the plant still does not come into compliance with
state law, that the plant be shut down until such time as it can

affirmatively show that it can bring itself into compliance.

RESPECTFULLY SUBMITTED,

THOMAS O. BEAR

ATTORNEY AT LAW

P.0. BOX 1238

FOLEY, AL 36536 T;I{QﬁAS 0. BEAR
205/943-3077 ATTORNEY FOR PETITIONERS




Jacoueesline T Lang

IGVER Lidlian Highuzy

Panwannla, Fl1. 32506

Qe -ucR-_uae Dopt. of Envirgnivenn
Escambia CTounty, Florida Oifice of Gential Totn
W5

Florids Denartmant of Environmental Fegulation

OffFice of Beneral Counsel
ZEQC Elair Stone Frad
Tallahassea, Fl. 3P385-2400

CHALL FREING THE LEGALITY OF

N ENDEU'CDMSTPUCTIDN PERMIT ISSUED TO
CHAMPION INTERNATIONAL COPPOPATION

COMES NOW Jacguesline M. Lane and hereby requests a fgrmal
hearing pursuant to Section 120.57 F.5. to determine that the
cocnstruction permit (DEB File Nos. AD 17-223343, PSO-FL-200,
Eccemizia County) issued to Champion Internatianal Corporation is
incornsistent with the departments rules For permitting and hence
ig illegal, and in suppcort thereaf would zllege as Follows:

1. The Petitioner’s address for the purpose of this action is:
10738 Lillian Highway; Pensacola, Fl. 32250%; Escembila County,

- c Ths permit applicant ie Champion Intermnational; 275
Muscoges Fosd; Cantonment, F1 32533,
3 The Deneriment of Inuironmantal Peoulation is locstfsd st
2500 Blzir Stons Poad,; Tslilarzsseas, Flcr?da 32222-2400,
4. The Petifipner 1s a zubstantizlly affected person, as
Follous:
2. She owuns property on Perdide Bay and she and her Family
use Perdido Bay For recreational purposss.
b. Ehe lives approximately 15 miles South of Champicon and
can see and smell the air emissions From the mill.
c. Champion discharges effluent into Eleven Mile Creek and
then into Perdido Bay. The eFFfluent From the mill has heen

degrading the water guality and gausing a nuisance along the
nroperty ouned by the Petitioner.

5. A Consent Order was issued to Champion in 1888, whereby
Champion was regquired to submit engineering plans to the
Department of Ernvircmmentsl Pegulation (hereafter "The
Department”) within B months after approval of the study report
addressing water guality violations. To accomplish the

1



1

corrective acticons, the Consent Order allows CThempion to apply
For necessary permits fSsction 1E} .

£. On March 13, 1983, the Petitiocner read in the legal notices
in the Pensacola News Journal that The Departm=nt intended to
issue Champign International a "nermit”. Upon geing to the

Department’s Northuest District OFFice and obtaining a copy of
the permit, she discovered "the permit” was for construction of
changes to the mill’'s processes in order to improve the mill’s
effluent, as required in the Consent DOrder. However the "permit?”
was issued through the air department, and not through the
industrial wastewater section.

REASONS WHICH MAKE THIS CONSTRUCTION PERMIT ILLEGAL

7. As required in 17-%.030 F.A.C., a permit is required to

expand or modify a Facility. This modiFication will change not
only the air emissions of the mill, but alsoc the effluent
emissions. The changes which are being made, are supposed to

improve the wastewater and improve surface water quality. The
construction permit application should have been made to the
wastewater section, and perhaps another permit application to the
air sectien. As required in 17-4.210 (53, design criteria must
be presented with the application of a cornstruction permit. This
permit, for which the intent was issued on Macrch 13, 1983,
contained NO design criteria fFor the improvemsnts to the
wastewater system, and hence is incomplete.

8. The propecsed project was subject to Prevention of
Significant Detericoration requlations, which meant *hat under
section 17-210.350 (2)a, 1-3. F.A.C., additional public notice
requirements were reguired. 1his rule is‘fwas heing vieclated, in
that a2 30-day comment period is required, and & compl File
must be made availahkle tec the public. The intent to sue only
gives the public a lt-day pericd of comment and the JOepartment
does not have in its district office a complete co the
modeling program which was required to evaluate ract of the
significant increase in certain air emissicns.
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9, Champicn has been viglating certain requiremsnts of the
Florida Administrative Codes, specifically 17-295.32002) in its
release of chnoxious odors, and 17-210.B5C and 17-210.700043 by
operating the plant in an irresponsible manner sa as to release
excessive air emissions and cause harm to public health.

REQUEST FOR RELIEF

WHEREFORE the Petitioner reguests:

1) that the Department require an additianal construction
permit For wastewater treatment improvements, including the
efFFluent characteristics which the improvements are expected to
achieve, and reasonable assurance that the effluent
characteristics will not violate state water quality regulations

=




given in 17-202 F.a.C. and F.5. 204; cr that thes Department
inciude the shove 1Eo mation with the air psrmit

21 that the Depariment reissue the Statement of Intent
allowing 30-days For public comment and review, and that the
Departmernt make available to the public at the Distrioct OFfice in
Pensacala, all information COHCSFHLHQ how a dmtprminetiON was
made, including the aiv dispersion modzl, as requived hy 17—
21C.350 (23 F.A/.C.

3 that the Department investigate fuolly, citizen
complaints ahout human health problems asround the mill, including
an epidemiolcogical study of child allergiss and cancers.

41 that the Department place more stringent standards
on the Totzl Reduced Sulfur emissicns so that the chnoxious odors
are less ohnoxigus.

Respectfully submitted,

A

Jacausline M. Lane

10738 Lillian Highway
Pensacala, Florida 32506
S04-453-5488

CERTIFICATE OF SERUTICE
I hereby certify that 2 trus copy of the ebove has been sant
by Fadereal Zupraess ta The OfFfice of Cerneral Counse! 2t The
Oepzariment of Enviraonmental Regulaticn and o jas Cuenhy at
Ehizﬁéan Interrmatinnal , at the asddresses speck , on this
- = M—,-—.——.h 1CQ3
il d oD a2t onyg phuniin

Copies Sent to:

J. Alan Cox

Suite F-100

820 east Parlk Avenue
Tallzhasse=s, Fl. 32301-2500




