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1.0 SUMMARY

Georgia-Pacific Corporation (G-P) is proposing to construct and operate
five new sources of air pollutants at its existing kraft pulp mill near
Palatka, Florida (see Figure 5-1 in Section 5 of this report). These
new sources will include a recovery boiler and associated smelt tanks
(2), a lime kiln, and a combination.boiler fired by bark and peat. The
proposed modification at the G-P mill will double production to

1

2,400 tons per day of unbleached pulp.

The State of Florida Department of Environmental Regulation (DER) and
United States Environmental Protection Agency (EPA) have promulgated
regulations concerning the Prevention of Significant Deterioration
(PSD). All new major sources of air pollution must undergo a PSD review
to determine if significant deterioration will be caused by the proposed
new source, The proposed action is subject to both state and federal
PSD regulations by virtue of an increase over specified emission levels

for several air pollutants.

In response to these requirements, G-P contracted ESE, Inc, to perform a
PSD analysis for the proposed action. The analysis was conducted using
suggested and apprerd EPA and Florida DER atmospheric dispersion models
and modeling techniques. Results showed that allowable PSD increments
and State of Fiorida Ambient Air Quality Standards (AAQS) would not be
violated as a result of the increased operating cépacity of the mill.
The analysis was based on maximum predicted emissions from the proposed

and existing units,

Best Available Control Technology (BACT) for all affected pollutants
will be met using appropriate control techniques and proper operation
and maintenance procedures for the proposed modification. A BACT
analysis is presented in the construction permit applications, which
are submitted concurrently with this report to the State of Florida for

state and federal review (see Appendix A).
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Operation of the mill with the proposed additions functioning is not
expected to have a significant impact upon visibility, soils, or
vegetation, or on any area which has been designated Class I for PSD
purposes, This report provides an evaluation of the PSD analysis and
provides a complete description of the methods, data bases, results, and

conclusions of the study.

1-2
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2.0 PROJECT DESCRIPTION

This PSD report concerns the impact analysis for a proposed major
modification to the existing G-P kraft pulp mill. Currently, two power
boilers, a combination boiler and a recovery boiler are operating at the
mill. 1In addition, there are two smelt tanks associated with the
recovery boiler, and a lime kiln., The proposed action will add a
recovery boiler and associated smelt tanks, a combination boiler, and a
lime kiln. The new units at the Palatka mill will enable G-P to double
the pulp production from the current rate and generate 2,400 tons per

day of pulp.

The proposed combination boiler will burn peat and wood for steam
production while the recovery boiler will burn black liquor solids.
Fuel o0il will be burned in these boilers only for startup, shutdown,
emergencies, and system checking. The lime kiln uses lime mud

(CaC03) in the process and also burns fuel oil. Site construction

for the combination boiler is scheduled for December 1981 with
completion targeted for 1983. Construction on the recovery boiler and
lime kiln will begin approximately in September 1982, with completion

scheduled for 1985.

Stack parameters for all G-P sources (existing and proposed) are
presented in Table 2-1. The projected modeled emissions for the sources
represent maximum capacity and maximum fuel usage. Emissions for the
proposed sources are shown in Table 2-2. Emissions for existing sources
are shown in Table 4~2 in Section 4. Maximum particulate emissions for
the proposed combination boiler result from 100-percent bark firing, and

maximum SO; emissions result from 100-percent peat firing.
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Table 2-1. Stack Parameters for G-P Existing and Proposed Sources

Stack Stack Flue Gas Flue Gas
Height Diameter Temperature Velocity
Source (ft) © (ft) (°F) (fps)
Power Boiler No. & 122 4.0 400 47.7
(P.B. #4)
Power Boiler No. 5 230 9.2 477 50.2
(P.B. #5)
Combination Boiler No. 4 230 10.0 400 34.5
(Combo Blr #4)
Lime Kiln No. 4 149 . 4.3 172 54.0

(L.R. #4)

S
Recovery Boiler No. &4 250 ’K\ii;}::> 394 45.7
(R.B. #4)

Smelt Dissolving
Tanks No (&) 250 5.0 163 27.1
(Smelt #4)

Proposed R.B. #5 250 13.2 394 45.7
Proposed L.K. #5 149 4,3 172 54.0
Proposed Combo Blr. #5 250 12.0— 351 50.5
Proposed Smelt Tank Vents 250 5.0 163 27.1

(Smelt #5)

Sources: ESE, 1981. G-P, 1981.

2-2
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Table 2-2. Projected Emissions from Proposed Sources for the G-P Plant Modification
Emissions Allowable
Maximum Actual Fntssions Potential Emissions
Source Pollutant - (Ib/hr)  (TPY) (1b/hr) (Ib/hr)  (TPY)
Corbination - Particulate 216.7 928 216.7 9,561 41,878 —
Boiler #5 S0p 653.6 2,206 654 2,863
NOy 255.0 981 , 255 1,117
voC 69.4 282 69 304
co 255.0 981 255 1,117
Recovery Boiler #5° Particulate - 75.4 323.0 75.4 7,500 32,850
509 250.0 1,071.0 250 1,095
NOy 89.1 381.7 89 390
VOC 48.0 205.6 48 _ 210
o 871.2  3,732.0 871 3,816
TRS 5.2 22.3 5.2 650 2,847
Smelt Tank Vents #5  Particulate 15.0 64.3 15.0 250 1,095
S0y 5.0 21.4 5 2
TRS 1.3 5.4 1.3 22 96
Lime Kiln #5 Particulate 29.3 125.5 29.3 2,250 9,855
S0y 10.0 42.8 15 66
NOy 93.8 - 402.0 9% 411
VoC 24.0 102.8 27 120
co 500.0 2,142.0 500 2,190
TRS 1.1 4.7 1.1 38 164
Source: ESE, 198l.
2-3
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3.0 AIR QUALITY REVIEW REQUIREMENTS

The following discussion pertains to air quality regulatory requirements
that must be met for the major modification proposed by G-P. These
requirements include demonstrating compliance with AAQS and PSD

increment consumption.

3.1 AMBIENT AIR QUALITY STANDARDS

As a result of the requirements of the 1970 Amendments to the Clean Air
Act (CAA), EPA enacted Primary and Secondary National AAQS (Federal
Register, 1971) for six air pollutants. Primary National AAQS are
réquif;d to protect the public health, and Secondary National AAQS are
required to protect the public welfare from any known or anticipated
adverse effects associated with the presence of pollutants in the

ambient air.

Table 3-1 presents the existing applicable National and State of Florida
AAQS. In January 1972, the State of Florida promulgated the Secondary
National AAQS as the State AAQS. Since states have the discretion of
adopting or maintaining more stringent ambient air quality standards
than those established by EPA, the State of Florida has chosen to retain
the annual AAQS and 24-hour secondary AAQS for sulfur dioxide (S0j)

that have been eliminated by EPA since 1971. Pollutants for which AAQS

have been established are termed "criteria" pollutants.

Areas of the country in violation of any of the AAQS are designated as

' and new or modified sources to be located in or

“nonattainment areas,'
near these areas may be subject to more stringent air permitting
requirements than sources located in mMWMattainment areas. Putnam
County is designated as an attainment area for all pollutants. However,
Duval County, approximately 51 kilometers (km) to the north-northeast,
has been designated as nonattainment for ozone (03), and the

downtown Jacksonville area (approximately 71 km from G-P) in Duval
County has been designated as nonattainment for particulate matter. No

other areas within 100 km of the G-P site have been designated as

nonattainment for any pollutant.

3-1
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Table 3-1. National and State of Florida AAQS Applicable to the Proposed G-P Modification
National
Primary Secondary
Pollutant Averaging Time Standard Standard Florida
Suspended Particulate Annual Geometric Mean 75 ug/m3 60 ug/m3 60 ug/m3
Matter 24-Hour Maximum¥* 260 ug/m3 150 ug/m3 150 ug/m3
Sul fur Dioxide Annual Arithmetic Mean 80 ug/m3 NAtT 60 ug/m3
24-Hour Maximum* 365 ug/m3 NAtT 260 ug/m3
3-Hour Maximum* NAt 1,300 ug/m3 1,300 ug/m3
Carbon Monoxide 8-Hour Maximum¥ 10 mg/m3 10 mg/m3 10 mg/m3
1-Hour Maximum* 40 mg/m3 40 mg/m3 40 mg/m3
Hydrocarbons 3-Hour Maximum*
(6 to 9 A.M.) 160 ug/m3 160 ug/m3 160 ug/m3
Nitrogen Dioxide Annual Arithmetic Mean 100 ug/m3 100 ug/m3 100 ug/m3
Ozone 1-Hour Maximum* 235 ug/m3 235 ug/m3 160 ug/m3
Lead Calendar Quarter 1.5 ug/m3 1.5 ug/m3 NAtT

Arithmetic Mean

* Maximum concentration not to be exceeded more than once per year,

t No standard exists.

Source:

40 CFR Part 50, 1980.
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3.2 PREVENTION OF SIGNIFICANT DETERIORATION

3.2.1 General Requirements

Under federal PSD review requirements, all major new or modified sources
of air pollutants regulated under the CAA must be reviewed and approved
by EPA (or in this case, reviewed by Florida DER since technical and
administrative review authority before final approval by EPA has been
delegated to the state). A "major stationary source" is defined as any
one of 28 named source categories which has the potential to emit

100 tons per year (TPY) or more, or any other stationary source which
has the potential to emit 250 TPY or more, of any pollutant regulated
under the Act. '"Potential to emit' means the capability at maximum
design capacity to emit a pollutant after the application of control

equipment (40 CFR 52.21).

"Major modification" means any physical change in the design or
operétion of a major stationary source, or a series of contemporaneous
changes in the design or operation of a major stationary source, that
would result in a significant net increase in the source's potential to
emit any pollutant subject to regulation under the CAA. (40 CFR 52.21).
"Significant" is defined as any increase in emissions in excess of

specified levels.(Table 3-2).

The PSD review is used to determine whether significant air quality
deterioration will result from the new or modified source. This section
addresses PSD requirements contained in 40 CFR 52.21, Prevention of
Significant Deterioration of Air Quality, and in the State of Florida
PSD Regulations, Chapter 17-2, Florida Administrative Code. New major
sources and modifications are required to undergo the following federal
reviews related to PSD:

1. Control technology review,

2. Source impact analysis,

3. Air quality analysis (monitoring),

3-3
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Table 3-2. Significant Emission Rates and De Minimis Air Quality
Impact Levels -
Significant
: Emission Rate De Minimis
Pol lutant (TPY) Air Quality Impact Level
Carbon Monoxide 100 575 ug/m3, 8-hour average
Nitrogen Dioxide 40 14 ug/m3, 24~hour |
Total Suspended Particulates 25 10 ug/m3, 24-hour |
Sulfur Dioxide 40 13 ug/m3, 24-hour
Ozone* 40 ‘
(volatile organic |
compourds)
Lead 0.5 0.1 ug/m3, 3-month
Mercury 0.1 0.25 ug/m3, 24~hour
Beryllium 0.0004 0.0005 ug/m3, 24~hour
Asbestos 1 t
Fluorides 3.0 0.25 ug/m3, 24-hour
Sulfuric Acid Mist 7 T
Vinyl Chloride 1.0 15 ug/m3, maximm value
Total Reduced Sulfur
Hydrogen sulfide 10 10 ug/m3, 1-hour
Reduced Sulfur Compounds
(including HyS) 10 10 ug/m3, 1-hour
Hydrogen sulfide 10 0.023 ug/m3, 1-hour
Benzene 0 0
Radionuclides 0 0
Inorganic Arsenic 0 0

* A de minimis air quality lewvel is not given for ozone. However, a plant which is

subject to PSD review and has a net increase of 100 TPY of wolatile organic compounds
would be required to perform an ambient air quality analysis.

t No satisfactory monitoring technique available at this time.

Source: EPA, 1980, 40CFR Part 52, Section 52.21.
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4, Source information, and

5. Additional impact analyses.
The control technology review includes determination of BACT for each
applicable pollutant. BACT information is contained in the DER

construction permit application submitted concurrently with this report

(see Appendix A).

Source impact analysis requires demonstration of compliance with federal
and state AAQS and allowable increment limitations (see Table 3-3).
Projected ambient impacts upon designated nonattainment areas and
federally promulgated Class I PSD areas must also be addressed. The
monitoring portion of PSD review requires that an analysis of continuous
ambient air monitoring data be performed for the impact area of the
proposed source. Source information, including process design
parameters and control equipment information, must be submitted to the
reviewing agencies. Additional analyses of the proposed source's impact
upon soils, vegetation, and visibility, especially pertaining to Class I

PSD areas, must be performed.

The PSD regulations specifically require the use of atmospheric disper-
sion models in performing impact analyses, estimating baseline and
future air quality levels, and determining compliance with AAQS and
allowable PSD increments. Guidance for the use and application of
dispersion models is presented in the EPA publication, "Guideline on Air
Quality Models" (EPA, 1978a). (Note: Recently, EPA held conferences
and distributed revised guidelines in draft form.) The models used in
the PSD anélysis for G-P were the long-term (ISCLT) and short-term
(ISCST) Industrial Source Complex models. .

Various lengths of record for meteorological data can be used for
short-term modeling. A 5-year period can be used with corresponding
evaluation of highest, second-highest concentrations for comparison to

AAQS or PSD increments. The term "highest, second-highest'" refers to

3-5
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Table 3-3. Federal and State of Florida PSD Allowable Increments

(ug/m3)
Class
Pollutant/Averaging Time I 11 111
Particulate Matter
Annual Geometric Mean 5 19 37
24-Hour Maximum¥* 10 37 75
Sulfur Dioxide
Annual Arithmetic Mean 2 ' 20 - 40
24-Hour Maximum¥* 5 91 182
3-Hour Maximum* 25 512 700

* Maximum concentration not to be exceeded more than once per year.

Sources: Public Law 95-95, Clean Air Act Amendments of 1977.
Federal Register, Vol. 43, No. 118, June 19, 1978,

3-6
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the highest at all receptors of the second-highest concentrations (i.e.,
the highest concentration at each receptor is discarded). The second-
highest concentration is significant because the short—term AAQS specify
that the level should not be exceeded at any location more than once a
year. If less than 5 years of meteorological data are used, the highest

concentration at any location must be used.

Florida DER has promulgated PSD regulatiohs similar to those of EPA.
Table 3-4 presents the applicable PSD regulations of Florida DER and
EPA., Some important differences between the state and federal review
requirements exist. The first is in the definition of '"potential to

" which determines if a new or modified source is "major'" and

emit,
therefore subject to PSD review. EPA defines "potential to emit” as
emissions after control, and takes into account any decrease in
emissions due to the application of control equipment which has been
incorporated into the design of the source. Florida DER defines
"potential emissions" as those emissions before the application of
control equipment, unless such equipment is an inherent part of the
process. The second major difference is in the EPA and Florida DER
definition of "baseline" air quality. The following discussions

describe in more detail the PSD requirements for the state and federal

regulations, including the difference in baseline analysis.

3.2.2 Source Applicability

DER Review ’

The level of PSD analysis required for state review is based on the
quantity of projected emissions from the modification. Pollutants from
the proposed action with potential emissions (prior to control) in
excess of 100 TPY are subject to PSD review. As Table 2-2 shows, the
proposed action exceeds this amount for all pollutants listed therein.
As such, a demonstration of air quality impacts and PSD increments is
required. With regard to BACT, under DER rules for a PSD source, no
increase in pollutant concentrations over the baseline will be allowed

unless BACT is employed to control emissions from the facility.

3-7
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Table 3-4. PSD Regulations Applicable to the Proposed G-P Modification

State of Florida

Requirement Federal Regulation¥* Regulationt
General Source Applicability 40 CFR 52.21(1i) FAC 17-2.04(1)
Control Technology Review 40 CFR 52.21(j)
New Source Performance
Standards 40 CFR 52.21(3)(1) FAC 17-2.03(1)(a)
Best Available Control
Technology 40 CFR 52.21(j)(2) FAC 17-2.04(6)(c)
Source Impact Analysis 40 CFR 52.21(k)
Ambient Air Quality
Standards 40 CFR 52.21(k)(1)  FAC 17-2.04(6)(a)
Allowable Increments 40 CFR 52.21(k)(2)  FAC 17-2.04(6)(a)
Air Quality Analysis
(Monitoring) 40 CFR 52.21(m)
Source Information 40 CFR 52.21(n) FAC 17-2.04(6)(a)
Stack Heights 40 CFR 52.21(h)
Additional Impact Analyses 40 CFR 52.21(o0)
Public Participation 40 CFR 52.21(q) FAC 17-2.04(9)

Referenced Requirements
Best Available Control

Technology 40 CFR 52.21(b)(10) FAC 17~2.03
Ambient Air Quality
Standards 40 CFR 50 FAC 17-2.06(1)
Allowable Increments 40 CFR 52.21(c¢) FAC 17-2.04(1)
* CFR = Code of Federal Regulations, 1980.

t  FAC Florida Administrative Code, Chapter 17-2, Supplement 101l.

Sources: Code of Federal Regulations, 1980.
Florida Administrative Code, Chapter 17-2, Supplement 101.
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As shown in the modeling analysis included with this report, no net
increase in TSP concentrationg is predicted over the baseline
concentration. In addition, because of the large estimated decrease in
TRS emissions, since the baseline, it can be assumed that no increase

over the baseline for TRS has occurred.

In Chapter 17-2.03, Florida Administrative Code, it is required that a
BACT determination be made following receipt of a permit to construct a
major emitting facility which does not have an emission limiting
standard in Section 17-2.05 or which is subject to BACT under 17-2.04,.
Since the proposed Combination Boiler #5 and Recovery Boiler #5 have a
particulate emission limiting standard in Chapter 17-2.05, and the
proposed Recovery Boiler #5 has a TRS emission limiting standard, and no
increase over the baseline is predicted for these pollutants, BACT is
not applicable to particulate and TRS emissions from these sources. A
BACT analysis was conducted for all other pollutants listed in Table 2-2
and is contained in the construction permit application for each

appropriate source (see Appendix A).

Baseline~-State of Florida

For PSD purposes, the State of Florida has defined baseline

concentration as:
For sulfur dioxide and particulate matter, the applicable ambient
concentration levels existing during 1974 plus any additional
concentrations for the area of impact estimated to result from
sources permitted for construction but not operating prior to
January 1, 1975 . . . In the case of the 3-hour and 24-hour
concentrations, only the second highest concentrations shall be

considered [Florida Administrative Code, Chapter 17-2.02(14)].

In October 1978, the Florida DER Bureau of Air Quality Management
published "Guidelines on Prevention of Significant Deterioration (PSD)--

PSD Review.'" The document states: '"Baseline emissions data consist of
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the January 1, 1975 allowable emission rates and January 1, 1975 stack
configurations for all sources holding either an operating or
construction permit during any part of 1974." As a result, Florida DER
requires the formal establishment of a baseline concentration level.
Because of the adopted definition, only modeling can be used to

determine the baseline levels.

EPA Review

Under EPA regulations for PSD, the level of analysis required for a new
major source or major modification is based on the net emissions
increases in comparison with significant emission levels presented in
Table 3-2. For a particular pollutant, a net increase in emissions due
to a new major source or modification of a major source which is greater
than the appropriate de minimis level would impose compliance with BACT,
an air quality and PSD increment impact analysis, and preconstruction
monitoring and the other PSD requirements listed in Table 3-4 for that

pollutant.

The net emissions increase for a modification is determined after
consideration of contemporaneous changes in actual emissions. A
decrease in actual emissions may be credited only if it occurs after the
date of 5 years prior to the commencement of construction (on the

modification) (Federal Register, Vol. 45, No. 154, pp. 52701).

Certain contemporaneous emission decreases have occurred at G-P for
which reduction credit is taken. The final year of operation for
Recovery Boilers (RB) No. 1, 2, and 3, and the associated smelt tanks,
was 1976. The 5-year period prior to the‘projected date on the
commencement of construction (Decemger 1981) began in December 1976.
Therefore, emissions from RB Nos. 1, 2, and 3 and the associated smelt
tanks are contemporaneous (see Table 3-6). These emissions are shown in
Table 3-5 and are compared with the proposed sources. The existing
sources at G-P are not included in the comparison because the normal

operation, and therefore the annual emissions, will not change. As the

3-10
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Table 3-5. Comparison of EPA Contemporaneocus Emission Reductions With Proposed Emissions For
G-P Paper Mill Modification

Fmissions (TPY)

TSP S0, @ N0, VoC RS
EPA Contemporaneous Reduction Sources
Recovery Boiler #1 331 207 1,282 126 21 537
Recovery Boiler #2 423 296 1,832 180 30 768
Recovery Boiler #3 458 286 1,766 174 29 745
Smelt Tanks #1 10 4 — — — 19
Smelt Tanks #2 15 6 — — — 26
Smelt Tanks #3 14 _6 — = - 25
Totals 1,251 805 4,880 480 80 2,120
Proposed Sources .
Lime Kiln #5 ‘ 126 43 2,142 402 103 5
Recovery Boiler #5 323 1,071 3,732 382 206 22
Smelt Tanks #5 15 21 — — — 5
Combination Boiler #5 928 2,206 981 981 282 —
Totals 1,392 3,31 - 6,855 1,765 591 32
Di fference* +141 +2,536 +1,975 +1,285 +511 -2,088

* Positive mumbers indicate a net emission increase; a (-) imdicates a net emission decrease.

Source: ESE, 198l.
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Construction Permit

Source or Commence Construction Operation Permit Cease Operation
Lime Kiln #1 Prior to January 1, 1975 May 17, 1973 June 1976
Lime Kiln #2 Prior to January 1, 1975 May 17, 1973 1976
Lime Kiln #3 Prior to Jarwary 1, 1975 May 17, 1973 1976
Recovery Boiler and )

Smelt #1 Prior to Jamuary 1, 1975 May 17, 1973 Decenber 19761
Recovery Boiler and

Smelt #2 Prior to January 1, 1975 May 17, 1973 December 1976t
Recovery Boiler and

Smelt #3 Prior to January 1, 1975 May 17, 1973 December 1976t
Power Boiler #4 March 11, 1971 September 10, 1976 NA
Power Boiler #5tt May 17, 1973 October 19, 1976 NA
Cambination Boiler #4 July 3, 1975% March 3, 1971 NA
Lime Kiln #4 October 1974 March 1976 NA
Recovery Boiler and ' '

Smelt #4 October 1974 August 5, 1977 NA

* Application for new collectors.

October 7, 1977.

Operation permit with new collectors granted

t Served on a standby operation status before permanent shutdown in March 1977.

tt May 1973 was the initial construction date,
to the boiler and corresponding emission reductions.

Source: ESE, 1981.

3~12
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difference between the emissions from the contemporaneous reduction
sources and the proposed sources shows, there is a decrease in total
reduced sulfur (TRS) compound; therefore, further PSD analysis for this
pollutant is not required. An impact analysis and BACT are required for
pollutants other than TRS, due to net emission increases greater than

the appropriate significant emission rates (see Table 3-2).

Source applicability with regard to preconstruction monitoring is
addressed in the PSD Plan of Study (POS) document for the proposed G-P
plant modification. This document was submitted to DER in May 198l.
Results of the ambient monitoring applicability analysis show that total
suspended particulate (TSP) and SO; monitoring is necessary. This
monitoring is being conducted in accordance with the network design,
data reporting, and quality assurance procedures outlined in the POS

document.

In addition to air quality>impact analyses, federal PSD regulations
require additional analyses of the impairment to visibility and the
impacts on soils and vegetation that would occur as a result of the
proposed modification for pollutants for which there is a significant
emissions increase. These analyses are to be conducted primarily for
Class I PSD areas. Impacts due to general commercial, residential, .
industrial, and other growth associated with the source must also be

addressed.

Baseline—-EPA

EPA defines baseline concentration as that ambient concentration level
which exists in the baseline area at the time of the applicable baseline
date (40 CFR 52.21 (b)(13)(i). A baseline concentration is determined
for each pollutant for which a baseline date is established and shall

include:

3-13
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1. The allowable emissions of major stationary sources which
commenced construction before January 6, 1975, but were

not in operation by the applicable baseline date;

2. The actual emissions representative of sources in
existence on the applicable baseline date, except for
those listed below, which will affect the maximum
allowable increases:

a. Actual emissions from any major stationary source on
which construction commenced after January 6, 1975;
and

b. Actual emissions increases and decreases at any

stationary source occurring after the baseline date.

When considering actual emission rates, EPA is referring to emissions
estimated from source records and any other information reflecting’
actual source operation over the 2-year time period preceding the
baseline date. The baseline date is 1977 and is applicable for both
particulate matter and SO9 for all attainment areas of the state.

When applying the baseline emissions concept, EPA does not require the

establishment of a formal baseline concentration.

When considering factors such as hours of operation, capacity
utilization, and types of materials combusted, processed, and/or stored,
the values existing at the baseline date will generally be used;
however, the EPA baseline emissions concept can also include future
increases in hours of operation or capacity utilization as they occur,
if it is demonstrated that a source's operation after the baseline date
is more representative of normal operation than its operation preceding

the baseline date (Federal Register, 1980).

Modeling
In the modeling for PSD increment consumption, source applicability

refers to dates for commencement of construction, beginning of

3-14



/

Iy uy tug Gy g Oy M0 am A M B 0 M e A O an G A

GP.1/PSD/AQ.9
6/1/81

operation, and any dates for the cease of operation. These dates are
listed for all G-P sources in Table 3-6, The dates are important in

determining baseline emission rates.

Federal PSD regulations require that changes in actual emissions due to
major source construction commencing after January 6, 1975 not be
included in the EPA baseline and that they affect the maximum allowable
increments. As shown in Table 3-6, several sources were shut down in
1976. These sources were operating prior to 1975 and thus are included
in the DER baseline. Curtailment of emissions from these sources
expands the increment and is therefore included as EPA baseline to take
credit for said expansion upon subtraction from the projected
concentrations. Normal operation of the other sources listed in

Table 3-6 will not be affected by the proposed action and therefore
baseline emission conditions are the same as the projected emissions

conditions.

3.3 GOOD ENGINEERING PRACTICE STACK HEIGHT
The 1977 CAA Amendments require that the degree of emission limitation
necessary for control of any pollutant not be affected by a stack height
that exceeds good engineering practice (GEP) or any other dispersion
technique. On January 12, 1979, EPA promulgated proposed regulations on
stack heights. The proposed GEP stack height means the highest of:

a) 30 meters, or

b) a height established by applying the formula:

H, = H + 1.5L (Equation 1)

8
where: Hg = GEP stack height,

H

Height of the structure or nearby

structure, and

=
]

Lesser dimension (height ‘or width of the

structure or nearby structure).

"Nearby" is defined for a specific structure or terrain feature as that

distance equal to five times the lesser of the height or width dimension
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of the structure or terrain feature not greater than one-half mile (EPA,
1978d). While the actual stack height employed can exceed this height,
modeling for determining compliance with AAQS and PSD increments must

incorporate the GEP stack height.

Two major imposing structures are present at the G-P mill. All stacks
except for the lime kiln stacks will be most affected by the Recovery
Boiler Building wake. The lime kiln stacks are influenced by the lime
kiln structure. The lime kiln structure is not a solid building but a
lattice of steel members; however, it was considered for building wake
effects. The appropriate buidling dimensions are listed in Table 3-7.
Following is a GEP stack height determination for each proposed stack
using the above equation and the appropriate building dimensions given

in Table 3-7.

82 feet

47 feet

GEP = 82 + 1.5(47) = 153 feet
(Proposed height = 149 feet)

Lime Kiln: Influencing Height

Influencing Width

Combination Boiler:

211.7 feet

88 feet

GEP = 211.7 + 1.5(88) = 344 feet
(Proposed height = 250 feet)

Influencing Height

Influencing Width

Recovery Boiler: Same as Combination Boiler

(Proposed height = 250 feet)

211.7 feet
102.5 feet (stacks located on top

Smelt Tanks: Influencing Height

Influencing Width
of recovery boiler)

211.7 + 1.5(102.5) = 365 feet
(Proposed height = 250 feet)

GEP

3-16



Table 3-7. Building Dimensions for Major Influencing

G-P Palatka Paper Mill

GP.1/PSD/VTB3-7.1
6/1/81

Structures At

Structure Height (ft) Width (ft) Depth (ft)
Recovery Boiler 211.7 88 102.5
Lime Kiln 82 47 40

Source: G-P, 1981,
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Because of the proposed stack heights being less than GEP, a downwash

analysis must be performed and is presented in Section 6.
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4.0 ATMOSPHERIC DISPERSION MODELING METHODOLOGY

To evaluate completely the impact of emissions and to determine

compliance with AAQS and other regulations, the relationship between
atmospheric emissions and air quality must be established. One approach
to determine this relationship is to assume that a change in emissions
would cause a proportionate change in air quality. This approach,
however, does not explicitly include the effects of meteorology,
topography, and stack gas parameters. Therefore, this method does not
ensure an accurate estimate of the impact of emissions on the overall

air quality.

In response to this deficiency, the air quality dispersion model has
become an accepted method for estimating the spatial distribution of
pollutant concentrations. Currently, the dispersion models are gener-—
ally restricted to nonreactive or slow:;eacting pollutants, such as 80jp,
particulate matter, and CO. Current state—-of-the—art techniques in
dispersion modeling cannot accurately predict concentrations for
reactive pollutant species such as nitrogen dioxide (NOy), hydrocarbons

(HC), and photochemical oxidants.

Mathematical dispersion models simulate the effects of stack height,
stack flow parameters, source distributions, and atmospheric elements
such as air flow and mixing on the transport and dispersion of pollu-
tants emitted into the atmosphere. Dispersion models are useful for
calculating the spatial distribution of concentrations that result from
various sources, and these models can be used to estimate ground-level
concentrations for extreme meteorological conditions. Figure 4-1, which
illustrates the procedure to follow in applying a mathematical model,
shows that by compiling existing emissions, meteorological, and air
quality data, a dispersion model can estimate the impact of source
emissions on air quality. The model is also useful in predicting the
relative change in air quality as a result of varying emission

parameters, meteorological conditions, and source distributions,
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EPA has developed several dispersion models which use the Gaussian
diffusion equation. The basic formulation of the Gaussian equation
assumes that the ground-level concentration is inversely proportional to
the mean wind speed. The Gaussian distribution describes the horizontal
and vertical pollutant dispersion in a plane normal to the wind

direction.

An atmospheric dispersion model can be defined as a mathematical
description of the transport, dispersion, and transformation processes
that occur in the atmosphere. 1In the case of SOp, it is generally
assumed that chemical conversion of this substance is small with respect
to its average residence time in the atmosphere. In the case of
particulate matter, it is assumed that no particles are scavenged from
the atmosphere by fallout or washout. These conservative assumptions
tend to result in higher predicted concentrations than actual measured .

concentrations.

Florida DER and EPA Ambient Air Quality Standards are for annual,
24-hour, 8-hour, and 3-hour periods of time; therefore, the dispersion
models must predict concentrations for various averaging times. Most
dispersion models, however, estimate concentrations for a l-hour period
or for seasonal or annual time periods. 1If an average concentration for
an iﬁtermediate period is required, then two options, both of which are
approved by EPA and Florida DER, are available:

1. The short-term model can be used to estimate concentrations
hour by hour for the period of interest, and an average of all
hours can be taken with consideration given to an appropriate
calibration factor.

2. Statistical techniques suggested by Larsen (1971) for log-
normally distributed data or empirical techniques as summarized
by Strom (1976) for point sources can be utilized to convert a
concentration from one averaging time to another.

In this study, Method 1 was utilized to determine point source impacts

for the annual, 24-hour, 8-hour, 3-hour, and l-hour averaging times.
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The long-term AAQS for TSP is expressed 1n terms of an annual geometric
mean. The air dispersion models, however, calculate annual arithmetic
mean concentrations. Therefore, a method of conversion from arithmetic
mean to geometric mean concentration is necessary in order to compare

estimates with air quality standards. Larsen (1971) has developed an

equation which expresses the relationship for log-~normally distributed

data:

Mg = Maa (Equation 2)
8 T ‘exp (0.5 1ln2 sg)

5
o
~
1
=
]

g geometric mean

arithmetic mean

w
]

standard geometric deviation

An analysis of many years of ambient TSP data indicates that the log-
normal .assumption is a good approximation for suspended particulates in
suburban and rural areas. This analysis also shows that Sg values
normally range from 1.0 to 2.0 for an annual period, with a typical
value of 1.5. 1Inserting an Sg of 1.5 into Equation 2 results in a
Mg/Maa ratio of 0.92. This ratio is used to convert arithmetic mean
TSP levels to geometric mean TSP levels, based upon the modeling

results.

4.1 COMPUTER MODELS

Two EPA-approved computer models were used to estimate or predict the
grond-level pollutant concentrations in this study. The Industrial
Source Complex Model Long Term (ISCLT) was used to predict annual
impacts, and the Industrial Source Complex Model Short Term (ISCST) was

used for impact predictions for shorter averaging times.

In the ISCLT, sources within a 50-km radius were modeled. The impact
area receptor grid for the model covered a 25-km2 radius surrounding

the G-P site, with receptors placed at a 0.5-km spacing.
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In the ISCST, the receptors were spaced at 0.3-km intervals along
10-degree radials, beginning at 0.6 km for SO, and 0.3 for TSP. The
worst-case meteorology was determined from this modeling. The ISCST
model allows the user to input spatially distributed sources and was
used for receptor refinement (at 2 degrees radial, and 0.l-km spacing)
to resolve the maximum impact predictions. The short-term modeling case

runs and meteorological periods are presented in Table 4-1,

4.2 METEOROLOGY

Meteorological data used in the ISC modeling were obtained from the
Jacksonville Airport (surface Qbservations) and Valdosta, Georgia (upper
air data) for the years 1970 through 1974, Recorded data included wind
direction, wind speed, stability class, mixing depth, and ambient
temperature for each hour. Wind directions are randomized within a
10-degree sector by EPA's randomization scheme. The ISCST model
processed each hour of the data set to estimate hourly concentrations
over the 5-year period. These concentrations were averaged over each
applicable averaging period to providé the user with the desired

concentrations.

The ISCLT used the data record as a joint frequency distribution of wind
direction, wind speed, and atmospheric stability class over the 5-year
period. This data format 1s provided by the National Climatic Center's
(NCC) "Star" program. In addition, annual averaged values of
temperature, pressure, and maximum afternoon mixing heights are used.
These data are used in the ISCLT to estimate the spatial distribution of
annual averaged concentrations of baseline and future ambient

concentration levels.

4.3 EMISSIONS INVENTORY

For short-term modeling, major sources located within a 15-km radius
were considered, while the area of consideration extended to 50-km in
the long-term modeling. Basis for the lnventory was the Alr Permit

Inventory System (APIS). 1In addition, construction permit applications
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Table 4-1., Short-Term Modeling

GP.1/PSD/VTB4-1.1
6/2/81

Case Runs and Meteorological Periods

Scenario Day
S0,
Maximum 24-H6ur 195, 1971
280, 1970
Interaction”with Seminole Electric 230, 1972
Interaction with FP&L Plants 180, 1974
Maximum 3-Hour 126, 8/1973
Interaction with Seminole Electric 109, 4/1974
Interaction with FP&L Plants 219, 5/1972
_TS_P
Maximum 24-Hour 222, 1971
137, 1973
281, 1970
Interaction with Seminole Electric 7, 1973
Interactiop with FP&L Plants 143, 1971
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and various modeling reports were considered in developing the

inventory, and the maximum emission rates contained therein were used.

4.4 AIR QUALITY IMPACT DETERMINATION

The ISCLT model was used to estimate annual average ground-level
concentrations for TSP and SOj. For these pollutants, modeling was
performed for permitted sources within a 50-km radius, including the G-P
sources. For annual nitrogen oxides (NOy), reference is made to the
March 1981 POS for which NOy modeling was conducted. These modeling
results showed that the proposed action will pose no threat to the

AAQS. All annual printouts are included in Appendix B of this report.

Evaluation of short-term maximum impacts (highest, second-highest) for
TSP and SO for the G-P proposed conditions was made using the
ISCST. The appropriate highest, second-highest concentrations were
determined in 5-year ISCST executions with the following short-term
interacting sources included with the G-P sources in the source input
data:

1. Seminole Electric (7.5 km and 39 degrees from G-P),

2. FPL Putnam (10.9 km and 150 degrees from G-P), and

3. FPL Palatka (10.6 km and 147 degrees from G-P).

The results of the 5-year ISCST modeling were refined using the ISCST
model to determine the maximum impacts and impacts in the interacting

directions. The modeled sources and emissions are shown in Table 4-2,

4.5 INCREMENT CONSUMPTION DETERMINATION

The maximum short-term PSD increment consumption was determined by
subtracting receptors point-by-point in 5-year ISCST baseline executions
from 5-year ISCST projected impacts. Seminole Electric is the only new
source in the G-P impact area and currently is under construction. FPL

Palatka consumes TSP increments by virtue of a variance to emit particu-

late up to 0.3 1b/106 Btu, increased from 0.1 1b/10® Btu. FPL Putnam



Table 4-2. Modeled Sources and Emissions for G-P Proposed Modification

GP.1/PSD/VIB4-2.1
5/31/81

Baseline Fmissions

Projected Emissions

: ‘- ! _ _
. K - 8 |

Amual (TPY) Short-Term (1b/hr) (1b/hr)

Source TSP S0, TSP S0, TSP 809
Recovery Boiler #1 %5 216 78.8 49.3 - -
Recovery Boiler #2 AR 100.7 70.5 - -
Recovery Boiler #3 477 298 109.0 68.1 - - 7
Recovery Boiler #4 729 1,215 166.5 277.5 166.5 277.5
Proposed Recovery Boiler #5 - -_ - - 75.4 250.0
Smelt #1 11 4 2.4 1.0 - -
Smelt #2 16 6 3.6 1.4 — -
Smelt #3 14 6 3.3 1.4 - -/
Smelt # 193 25 40.8 5.6 40.8 5.6
Proposed Smelt - — - - 15.0 5.2
Lime Kiln #1 788 8 180.0 0.2 - -
Lime Kiln #2 416 8 9.0 0.2 — - -
Lime Kiln #3 407 17 93.0 0.48 — —
Lime Kiln #4 54.6  48.6 31.6 11.1 31.6 11.1
Proposed Lime Kiln #5 - - - - 2.3 10.5
Power Boiler #4 105 1,192 106.3 2,848.1 106.3 2,848.1
Power Boiler #5 186 4,658 46.4  1,279.0 46.4 1,279.0
Combination Boiler #4 2,561 1,008 711.8 92.5 117.0 962.5
Proposed Combination

Boiler #5 - - — — 216.7 654.0
FPL Palatka 468 12,888 107.0  2,%2.5 321.0 2,%2.5
FPL Putnam 1,206 6,723 275.4  1,535.0 275.4 3,070.0
Seminole S — — - 2.6 12,98.1
Sources: ESE, 1981. G-P, 198l.
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affects SO increment due to a fuel switch (0.35 to 0.7-percent

sulfur o0il) and a stack height increase.

Maximum allowable emissions for the existing sources at G-P were used
for both short-term baseline and projected modeling. Use of these data
is justifiable for the short-term baseline modeling because stack test
results showed that the sources operated up to the maximum allowable
rates. For the long-term baseline modeling, however, conditions
represented in annual operating reports were used. The modeled sources

and the emissions are shown in Table 4-2.

As with the short-term increment analysis, impacts in 5-year ISCLT
baseline executions were subtracted from 5-year ISCLT executions for the
projected conditions to determine long-term TSP and SO9 increment

consumption.

A TSP background concentration was unaﬁailable from existing data,
However, the Seminole Electric PSD was consulted and the values therein
were used. The second-highest measured 24-hour TSP concentration from a
former FDER monitor at Kay Larkin Aiport was 80 ug/m3. This value

is very high for background and probably include some influence from the
G-P mill. The probability of this level occurring concurrent with
worst-case meteorology for point source emissions is very small.
Nevertheless, 80 ug/m3 was used to represent extreme worst-case
conditions. The annual TSP background concentration was assumed

40 ug/m3 and was obtained from PSD modeling guidelines.

4.6 DOWNWASH METHODOLOGY

As shown in Section 3.3, the proposed stacks for G-P are at a height
less then GEP. The required downwash analysis was conducted using the
downwash option in the ISCST. The ISCST refinement executions for the
highest, second-highest 24-hour TSP and SO concentrations were
modified to request contributions from the proposed G-P sources only,

with and without downwash considerations. These modeling executions
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were compared to show what increase in impact could be expected due to

downwash effects.

In addition, 4 hours of meteorological conditions conducive to downwash
effects were selected and requested in ISCST executions with and without
downwash conditions. These four meteorological conditions were: a "C"
stability class and a low wind speed representative of that class

(5 mps); a "C" stability class and a high wind speed representative of
that class (10 mps), and; a low (12 mps) and high wind speed (15 mps)

representative of a "D" stability class.
These comparisions with and without downwash considerations indicate

whether downwash conditions will have an adverse effect on the air

quality impact of the proposed sources.
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5.0 AMBIENT AIR MONITORING

Preconstruction ambient monitoring is being conducted at the G-P site.
Preliminary emissions analysis and modeling indicated that TSP and S09
monitoring was necessary. One SOz continuous site and four TSP

sites were chosen to represent background, and an area of high impact
for existing and proposed conditions (see Figure 5-1 for locations of
preconstruction monitoring sites). The monitoring data collected at
these sites will be submitted quarterly to DER. For further description
of the preconstruction monitoring analysis, refer to the POS submitted

to DER in March 1981.

5-1
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6.0 IMPACT ANALYSIS RESULTS
6.1 AIR QUALITY STANDARDS

6.1.1 Particulate Matter

The highest, second-highest predicted 24-hour ground-level concentration
for the projected conditions considering the proposed action at G-P is
107.5 ug/m3, including an assumed background concentration of 80 ug/m3.
This predicted maximum impact (highest, second-highest) is 72 percent of
the AAQS for TSP. Predicted maximum interaction impacts are 101, 105,
and 102 ug/m3 (including background). These interactions are 67, 70,

and 68 percent of the AAQS for TSP and result from operations at Seminole

Electric, FPL Palatka, and FPL Putnam, respectively.

The maximum predicted annual TSP impact for the projected conditions,
including all interacting sources, is 44 ug/m3 and is 73 percent of

the annual AAQS for TSP. This value includes the assumed background of
40 ug/m3. All modeling results are shown in Table 6-1 along with the

applicable AAQS for visual comparison.

6.1.2 Sulfur Dioxide

The highest, second-highest 3- and 24-hour concentrations predicted for
the proposed conditions are 295 and 98 ug/m3, respectively.

Predicted highest, second-highest concentrations due to interaction with
Seminole Electric, FPL Putnam, and FPL Palatka are 191, 214, and

214 ug/m3, respectively, for the 3-hour averaging time, and 47,

59, and 59 ug/m3, respectively, for the 24-hour averaging time (see
Table 6-1). The maximum predicted annual SO, impact as a result of

the proposed action and including interacting sources is 22 ug/m3,

or 37 percent of the annual S0, standard.

6.1.3 Nitrogen Oxides and Carbon Monoxide

Preliminary modeling conducted for the POS showed small impacts for

NOy and CO; therefore, no additional modeling was conducted.

6.2 INCREMENT CONSUMPTION
The short-term increment consumption analysis is the same for the federal

review as for DER; however, because EPA uses actual baseline emissions

6-1
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Table 6-1. Proposed G-P Mill Modification: Maximum Annual and Highest, Second-Highest
Short-Term Predicted Concentrations¥*

Concentration (ug/m3)

, Annual Annual
Scenario 3-Hour S0, 24~Hour S0, 24-Hour TSP 80, TSP

Maximum Predicted 295 ' _ - 98 108 22 44

Interaction with
Seminole Electric 191 . 47 101 - _

Interaction with
FPL Putnam 214 59 105 - -

Interaction with :
FPL Palatka 214 59 102 - _

¢-9

State of Florida
Standard 1,300 260 150 60 60

~r

* Cohcentrations include a TSP background of 80 ug/m3 (24-hour) and 40 ug/m3 (annual).

Source: ESE, 198l.
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instead of allowable, the annual analysis predicted slightly different
consumptions for the proposed action. The predicted short-term SO,

and TSP increment consumption under both EPA and DER regulations is
negative (i.e., an air quality improvement at all locations compared to

the baseline concentrations).

Annual TSP increment consumption under both DER and EPA regulations was
negative at all receptor locations, indicating an improvement in TSP air
quality compared to the baseline concentrations. Annual SO,

increment consumption based on DER regulations was less than 5 ug/m3,

and annual SO9 increment consumption was less than 6 ug/m3. In

both the annual and short-term maximum increment consumption results, the
appropriate interacting sources were considered. Maximum interactions
are presented in Table 6-2 along with allowable Class II increments for

comparison purposes.

6.3 CLASS I IMPACTS

Because of the distance to the nearest Class I area (Okefenokee Swamp,
120 km northwest), impacts on the Class I area were not addressed
quantitatively. However, increment modeling in the vicinity of G-P

showed a substantial decrease in TSP levels since the baseline.

6.4 DOWNWASH

In comparing the 24-hour highest, second-highest TSP refinement execution
requesting the G-P proposed sources only with and without downwash, it
was found that with the consideration of downwash effects, the maximum
increase was only 1 ug/m3 above no downwash considerations. For the
24-hour SO9 refinement, the maximum increase was 5 ug/m3 above

the no-downwash case (24-hour averages).

In comparing four selected hours of meteorological data conducive to
downwash effects, the maximum l-hour increase due to downwash was
27 ug/m3 for TSP and 50 ug/m for SO7. Using the EPA method given

in the guidelines document, Volume 10, a factor of 0.6 (maximum) was used

6-3
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Table 6-2. Summary of PSD Increment Consumption Results: Proposed G-P Modification
Increment Consumption (ug/m3)
EPA ' DER -
Pollutant 3-Hour 24-Hour Annual 3-Hour 24-Hour Annual
Sulfur Dioxide
Maximum Increment Consumption <0 <0 . <6 <0 <0 <5
Allowable Increment 512 91 20 - 512 91 20
Particulate
Maximum Increment Consumption - <0 <0 - <0 <0
Allowable Increment -— 37 19 - 37 19

%-9

Source: ESE, 1981.
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to correct for a 24-hour average. The increases were then predicted to
be 16 ug/m3 and 30 ug/m3, respectively. If these increases were
applied to the worst-case modeling results (see Sections 6.1.1 and
6.1.2), the resulting concentrations would remain below AAQS

(123L5 ug/m3 for 24-hour TSP and 127.6 for 24-hour SO,),

indicating that the stacks proposed at heights less than GEP will not
pose a threat to AAQS.
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7.0 ADDITIONAL IMPACTS ON SOILS, VEGETATION, AND VISIBILITY
7.1 IMPACTS ON SOILS AND VEGETATION

Impacts on soils and vegetation due to operation of the proposed sources
are expected to be minor. The projected highest, second-highest 3-hour
809 concentration of 295 ug/m3 and annual mean concentration of

22 ug/m3 (see Table 7-1) are well below levels generally reported

for damage to sensitive plant species. As an example of such damage
levels, European studies have found one-half hour levels of

3,406 ug/m3 and long-term means of 393 ug/m3 to approximate

threshold levels for several species (Heck and Brandt, 1977). Other
long-term studies have indicated threshold ranges for sensitive species
of 47 ug/m3 to 78 ug/m3 over two to four months of exposure and

31 ug/m3 over seven months (Florida Sulfur Oxides Study, Inc.,

1978). . -

Alfalfa, which is commonly thought to be one of the most SO;-sensitive
species, has a~2-hour threshold level of at least 2,620 ug/mZ and an
8-hour threshold of 655 ug/m2 (Heck and Brandt, 1977), far above the
predicted impact levels. Based upon results such as these, no discern-

able impacts are predicted from this source.

Particulate matter is generally considered to have a relatively unimpor-
tant effect on vegetation (Jacobson & Hill, 1970). A net air quality
improvement is predicted over the baseline conditions (see Section 7);
as such, no adverse effect on soils and vegetation due to particulate

emissions 1s expected.

Plant species classified as '"sensitive' to NOj, such as pinto bean,
cucumber, lettuce, and tomato, displayed injury when exposed to NO,
levels of 3,760 to 4,960 ug/m3 for a 2-hour period. Extremely
resistant species, such as heath, were unaffected by an exposure of
1,900,000 ug/m3 for 1 hour. Blue grass, orange tree plants, and rye

are all classified as "intermediate" in resistance to NO2 injury.

7-1
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It has been found that NOy concentration 1s more important to plant
injury than the duration of exposure (Jacobson, et al., 1970). Because
of the very low levels of NOj predictéd to occur due to the proposed

action, no effect on plants or soils 1s expected.

Effects of S0, NO;, and particulate matter emissions upon soils

are expected to be negligible. Acid rain effects in the area are
generally unknown due to a lack of data for the region (Florida Sulfur
Oxides Study, Inc., 1978): the potential for significant acid rain

effects due to the proposed source 1is considered to be very low.

7.2 VISIBILITY IMPACTS

The proposed source is expected to have no significant impalrment on
visibility in the immediate affected area or upon the nonattainment or
Ciass I PSD areas previously described in Section 2.0. During construc-
tion at the mill, construction activities may have a small transient
effect on local visibility. The visible particulate emissions produced
by various construction activities such as earth movement and heavy
machinery operation, should have short-term impacts on visibility and
should occur only during the actual construction activities. There
should be no long—termAimpairment on visibility due to construction

activities for the proposed source.

No significant impact on visibility is expected at the nearest Class I
area from operation of the various facilities for the proposed
modification. This area (Okefenokee Swamp) 1s located more than 120 km
from the G-P site, and therefore, no quantitative visibility analysis

was conducted.
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8.0 CONCLUSIONS

Based upon atmospheric dispersion modeling results presented in

Section 5, it is predicted that the allowable Class II PSD increments
will not be exceeded. Impacts on the nearest Class I area will be less
than the allowable increments as a result of the proposed G-P mill
modification due to the large distance to the Class I area. In
addition, it is expected that AAQS will not be exceeded, and that
designated nonattainment areas will not be significantly affected by the
proposed source. These results are based on modeling of worst-case
meteorological conditions, 100-percent load conditions, and maximum
allowable -emissions from all G-P and interacting sources. This scenario
has a low probability of occurrence, since the above conditions would

have to occur simultaneously.

All NSPS will be met by appropriate facilities in the complex. Each

facility will apply BACT where required to control emissions.

Impacts upon sbils, vegetation, and visibility in the area of the
proposed site are not predicted to be significant. All stacks within
the complex will conform to GEP regulations. All ambient air monitoring
requiremenés are being satisfied by the preconstruction monitoring

program conducted by G-P.

In summary, the proposed action for the G-P Palatka plant is expected to

comply with all state and federal PSD and air quality regulations.
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AC S54- 43773

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SQURCES

[ ] Existing?

SOURCE TYPE: | Combination Boiler No. 5 [ New1

APPLICATION TYPE: [x] Construction [ ] Operation- [ ] Mecdification
COMPANY NAME: Georgia-Pacific Corporation COUNTY: __Putnam

Identify the specific emission point source(s) addressad in this apphcanon {i.s. Lime Kiln No 4 with Venturi Scrubber; Peeking Unit
No. 2, Gas Fired) Combination Boiler No. 5 with E

SOURCE LOCATION:. Street _N._of S.R. 216, W. of U.S. 17 City Palatka
434.0 3,283.4

UTM: East North

Latitude 29 o __41 - 00 g i Longitude 81 o __40 - 45 iy

APPLICANT NAME AND TITLE: Roger C. Sherwood, Technical Director

APPLICANT ADDRESS: P.0. Box 919, Palatka, Florida 32077

SECTION |I: STATEMENTS BY APPLICANT AND ENGINEER
A APPLICANT

|-am the undersigned owner or authorized representative* of Georgia-Pacific Corporation

I certify that the statements made-in this application far a. construction

permit are true, correct and completa to the: best of my knowiedge and belief. Further, | agree to maintain and operate the:
pollution control source and. pallution control facilities in such a manner as to comply with the provision of Chapter 403,
‘Florida Statutes, and ail the rules and reguiations of the department and. revisions thersof. | also understand that a permit, if
granted by the department, will be non-transferable and | will promptiy notify the department upon sale or 1égal transfer of tha:
permitted establishment.

*Arttach letter of autharization ‘ Signed:

Roger C. Sherwood, Technica¥ Director
"~ Name and Title (Please Type)

' | . ' Date: _b=2=&/ _ Teiephane No. 204/325-2001

B.. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This.is to certify that the engineering features of this poilution control project have been designed/examined by me and found to
be in conformity with modern engineering pnncxples appiicable to the treatment and disposal of poilutants characzerized in the
permit application. There is reasonable assurance, in my professional judgment, that the pollution control facilities, when prop-
arly maintained and operated, will discharge an ef‘luent that complies with ail apohcable statutes of the State of Florida and the-
rules and reguliations of the department. It is also agreed that the undersigned will furnish, if authorized by the owner, the appfi-
cant 3 set of instructions: for the proper maintenance and operation of the poliution control faciiities and, if appiicable, pollution
sources.

cimets _ Danrd 0. Aull

\‘,,uuumu,, David A. Buff
E \\‘\\ A ’/”1

LW \@ Name (Please Type)
{Affix Seal) g §

4 ;

Environmental Science and Engineering, Inc.
Company Name {Please Type)

m 510 R P.0. Box ESE, Gainesville, Florida 32604
.WWE. @P ‘:'.é?f Mailing Address (Please Type)
N” &M"wﬂ‘m . Date: 6-72-94 Telephone No. 904/372-3318

“
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l SECTION 11: GENERAL PROJECT INFORMATION

A, Describe the nature and extent of the project. Refer t0 pollution control equipment, and expected improvements in source per-
formance as a result of installation. State whether the project will resuit in full compliance. Attach additional sheet if necassary.

A new 700,000 1b/hr steam combination boiler equipped with an ESP will he constructed

l adjacent to the present No.4 recovery boiler. The boiler will be fired by peat, wood

waste. (primarily bark), or a combination of these two fuels. Thes source will comply

' with all applicable state and federal regulatioms.
8

Schedule of project covered in this application {(Construction Permit Application Only)

l Start of Construction-_December, 1931 Completion of Canstruction 1983
c

Costs of pollution centroi system(s): {Note: Show breakdown of estimated costs only for individuali components/units of the
project sarving poilution control purposes.. Information on actuai costs shall be furnished with the application for operation
permit.) ’

ESP: $2.5 million - $4.0 million

Indicate any previous DER permits, orders and notices associated with the emission point, includ ing permit issuance and expira--
tion dates.

Not applicable

o

E. Is this.application associated with or part of a Development of Regional Impact (DRI') pursuant to C)ﬁg;er , Florida Statutes,
and Chapter-22F-2, Florida Administrative Code? Yes: X _ No s V\Q\X‘\\N.\h\é".
: . o
F:  Normal equipment operating time: hrs/day 2% _ ; daysiwk 7 : wks/yr 31 ; if%owar plant, hrs/yr — ' __;

if seasonal, describe:

. = If this is a new source.or major modification, answer the following questions, (Yes or No)

1. Is this source in a non-attainment area for a particular pollutant? No
a.. If-yes, has. “offset” been apolied? —
b. |f yes, has.”Lowest Achievable Emissicn Rate” been appiied? -
¢. If yes, list non-attainment poliutants.

2. Does best avaiiable  controi technology (BACT) apply to this source? If yes, see Yes
Section V..

" 3. Does the State “Prevention of Significant Deterioriation” (PSD) requirements Yes

apply to this source? If yes, see Sections VI and V1I.

4. Do ““Standards of Psrformance for New Stationary Sources” {NSPS) apply t0 No
this source? _ S \

8. Do '“National Emission Standards for Hazardous Air Pollutants” {(NESHAP) No

apply to this source?

Artach all supoortive information r2iated 10 any answer of “Yes”. Attach any justification for any answer of “No” that might be
considered guestionable.

B’ FORM 17-1.122(18) Page 2 of 10
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A,

Raw Materials and Chemicals Used in your Process, if 2pplicable:

SECTION iil: AIR POLLUTION SOURCES & CONTROL DEVICES (QOthar than Incinarstors)

L___I

Description

Contaminants

Type ' %

wr

Utilization
Rate - Ibs/hr

Relate to Flow Diagram

Not applicéble

- "

8.

1. Total Process Input Rate (Ibs/hr):
2. Product Weight {Ibs/hr):

Process Rata, if abplicable: (See Section V, Item 1)

Not applicable

700,000 1b/hr steam max

Environmental Elements

C. Airborne Contaminants Emitted:.
. e 1 . o . 4
Narme of Emission Allowed Emission2. Aél;wable3 Potential Emission Relate
. i . Rate per ission- ] to Flow
Contaminant M?:;:/:L:m A{':;ly.lfl Ch.17-2, F.A.C. Ibs/hr ibs/hr T/yr  Diagram
Particulate = | 216.7 . 928 -|17~2.05; 0.2 16/MM Hed  216.7 | 9,561 41,878 D
) . | .
Sulfur Dioxide |653.6 2,206 | NA 654 2,863 D
Nitrogen Oxides | 255.0° 981 | NA 255 1,117 D
yoc 69.4° 282 | NA ! 69 304, D
Carbon Monoxide | 255.0 981 | NA | 255 1,117 | D
D. Controi Devices: (See Section V, Item 4)
Range of Particles® Basis for
Name and Type . , . k n
: : Contaminant Efficiency Size Collected Efficiency
(Model & Serial No.) {in microns) (Sec. V, it
Electrostatic Precipator:|Particulate matiter 997+ Submicron ‘See Item
IVI.F.10 and

or equivalent

i

!Att achment B

|
|
|
T
i

1See Section V, Item 2.

2Qeference applicable emission standards and units {e.g., Section 17-2.05(6) Tabie I!, E. (1), F.A.C. — 0.1 pounds per miilien 8TU

heat input)

W

[4]]

If Appiicable

Calculated from operating rate and applicabie standard

OER FQAM 17-1.122(16) Page 3 of 19

Emission, if source operated without control {See Section V, ftem 3)



-

=. Fuels

' Consumption® Maxi Heat |
| Type (Be Specific) aximum Heat |nput
| avg/hr ] max./hr (MMBTU/hr)
lWood Waste 76,490 1b/hr | 254,965 1b/hr* 1,083.6
[Peat 152,508 1b/hr ! 217,869 1b/hr* 1,005.9
lNo.6 Fuel 0il (2.5% S)** 0 40 ' 250
1

o * When fired singly and not in combination with
Units Natural Gas, MMCF/hr; Fuel Qils, barreis/hr; Caal, Ibs/hr other fuel.

*k
Fuel Analysis: See Attachment A for peat and Utilized for startup, shutdown, and emergency:

ercent Sulft.xr‘WOOd vaste _oil: 2, 3% S ::'t::l-e};t Ash: 0
'Zensity: 7.9 ibs/gai Typical Percent Nitrogen: Q.1
Heat Capacity: 18,500 8TU/Ib 146,000 8TU/gal
lOther Fuel Contaminants (which may cause air pollution): :
F. If applicabie; indicate the percent of fuel used for space heating. Annual Average NA ____ Maximum —___NA
G. Indicate. liquid or solid wastes generated.and method of disposal.
ESP particulate collected
Emission Stack Geometry and Flow Characteristics (Provide data for each stack):
Stack Height: 250° - ft.  Stack Diameter: 12.0 fr.
Gas Flaw Rate: _403’ 2751/342’9002 ACFM Ga¥ Exit Temperature: 350/350 * oF,
14/12" % Velocity: 59.4/50.5 FPS

l =-100% wood waste firing
= 1007 peat firing

SECTION IV: INCINERATOR INFORMATION
Not Applicable

l ‘Water Vapor Content:

i | . ; | TypeV Type VI |
i | TypeO Type | Type |l Typelll | TypelV Y : ) *
i Type of Waste | . s i ; i (Lig & Gas ! (Solid. !
I i {Plasties) {Rubbisn) (Refuse) {Garbage) | (Pathological) | Byprod) ; S8y-prad.) i
E | ! ' 1
Lbs/hr . ! } i |
Incmerated | ‘ |
' | _ l ;
'Description of Waste
Total Weight Incinerated (Ibs/hr) Design Capacity (Ibs/hr)
Approximats Number of Hours of Operation per day days/week
Manufacturer

Date Constructed Modei No.

DER SOR”AM 17-1.122(16) Page 4 of 10



Voluma Heat Releasa- Fuel Temparature
(fyd (BTU/hr) Typs | 5TU hr (OF)
Primary Chamber
Secondary Chamber 1
Stack Meight: fr. Stack Diametar Stack Temp.
Gas Flow Rate: ACFM _ DSCFM* Velocity FPS

*1f 5Q or more tons per day design capacity, submit the emissions rate in grains per standard cubic foot dry gas correctad to 50% ex-
cess air. .

Type of poliution control device: [ ] Cycioner [ ] WetScrubber [ ] Afterburner [ ] OQther (specify)

~ Brief description of operating characteristics of controi devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber-water, ash, etc.):

[ S

b Bl

~ a

©

OER

SECTION V: SUPPLEMENTAL REQUIREMENTS:

Please provide: the following supplements whers required. for this application.

Total process input rate and.preduct weight — show derivation.

See Attachment A
To a construction application, attach basis of emission estimate (e.g., design calculations, design drawings, pertinent manufac-
turer’s test data, etc:,) and attach proposed methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show. proof of compiiance with
applicatle standards. To an operation application, attach test resuits or methods used to show proof of compliance. Information
provided when applymg for an operation permit from a construction permit shall be indicative of the time. at which the test was

made. See Attachment A

Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).

See-Attachment A
With construction permit application, include design detaiis for ail air pollution contol systems (e.g.,. for baghousa include c¢loth
to air ratio; for scrubber include cross-section sketch, etc.).

See Attachment B
With construction permit application, attach derivation of control devica(s) efficiency. Inciude test or design data Items 2, 3,
and S should be consistent: actuai emissions = potential {1-afficiency).

See Attachment B

An 8% x 11" flow diagram which will, without revealing trade secrets, identify the individual operatxons and/or processes. Indi-
cate where raw materials enter, where solid and liguid waste exit, where gasequs emissions and/or airborne pamcies are evolved
ang where finished products are obtained.

See Attachment A
An 8% x 11" plot plan showing the [ocation of the estabiishment, and points of airborne emissions, in reiation to the surround-
ing area, residences and other permanent structures and roadways (Examoie: Copy of relevant portion of USGS topographic
mag). See PSD report
An 8% x 11" plot plan of facility showing the location of manufaciuring processes and outlets for airborne amissions. Relate
all flows to the flow diagram.

See Attachment A
SORM 17-1.122(18) Page 5 ot 10
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ATTACHMENT A

EMISSIONS ESTIMATES

Fuel Usage Calculations

Heat Requirements: 1,548 Btu/lb, with 65% boiler efficiency on wood
waste; 1,437 Btu/lb, with 70% boiler efficiency on peat.

Fuel Analysis (see attached documentation):

Wood waste: 4,250 Btu/lb at 50% moisture
Peat: 4,617 Btu/lb at 50% moisture

Steam Requirements = 700,000 lb/hr design
Wood Waste Usage and Heat. Input:

700,000 x 1,548 + 4,250 = 254,965 lb/hr (wet)
254,965 x 4,250 = 1,083.6 x 100 Btu/hr

Peat Usage:  and Heat Input:

700,000 x 1,437 + 4,617 = 217,869 1b/hr (wet)
217,869 x 4,617 = 1,005.9 x 106 Btu/hr

Fuel 0il Burning: 2.5% S oil will be utilized for startup, shutdown,
and.emergencies only. Maximum heat input due to oil will be
250 x 10° Btu/hr.

Emissions. Calculations

Particulate

Emission Régulations: Since this is not a fossil-fuel fired boiler,
only State of Florida. regulation for carbonacecus fuel burning
equipment applies P4 05-32 (n-3)

0.2 1b/106 Btu.
Max Heat Input = 1,083.6 x 106 Btu/hr
Max Emissions = 1,083.6 x 0.2 = 216.7 lb/hr

Actual Emissions = 216.7 x 24 x 7 x 51 + 2,000 = 928.3 tons/yr

Peat: §49,
Mar B et Iv\iu.')f = 19905,9 A\'Dbbtu/hp
Max, Emiasions - ' A 0= 30N R Vo /he,
Noteal Kwissions = QOUL A 856% 3000z gL\, TRV
%7L0 . €513
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Potential Emissions: Use AP-42 factor for uncontrolled bark firing

(Table 1.6-1) of 75 lb/ton G501, ol 0 350370y 856y

3’78.\1’?\(937/&
254,965 lb/hr + 2,000 x 75 = 9,5€1 1b/hr = 41 '878 tons/yr

Peat. 317,809 2 %,170:) = 35,0007 O¥Sex
Calculation of Outlet Grain Loading: = 35,265.0 DEO
216.7 lb/hr + 226,562 dscf/min + 60 x 7,000 gr/lb = 0.11 gr/dscf -
Peat. adha 5 ' ' " " =
Sulfur Dioxide
Potentlal ot
: Maximum\Emissions: _ p\®
Conteol\ed: . e
Bk Wood waste: AP-42 factor (Table 1.6-1) = 1.5 lb/ton (wet) o
s bl
A3 2451 TR 254,965 lb/hr + 2,000 x 1.5 = 191 2 1b/hr
8’3 LTPy i
Pesh 4575 Wl Peat: Assume max 0.3% S'(dry b331s) in fuel, or 0.15%Z S on a uAﬁfﬁ
wet basis, and total conversion. to S09% o
AT 19599 TeY o
217,869 lb/hr (wet) x 0.0015 x 2 lb SO9/1lb S = 653.6 lb/hr
2%00,0 TPY
Actual Emissions: Assume 70% peat firing and 30% wood® waste firing
annually
Wood waste: 191.2 lb/hr x 24.x 7 x 51 x 0.30 + 2,000 =
245.7 tons/yr
ays )
Peat: 653.6.1b/hr x 24 x 7 x 51 x.0.70 + 2,000 = 1,960 tons/yr
1a549.9
TOTAL = 2,205.7 tons/yr
Q‘QDS b
Potential Emissions:
Greatest potential is with 100% peat firing
653.6 lb/hr x 8,760. + 2,000 = 2,863 tons/yr
§,5b¥ 2,800 T
,3V Nitrogen Oxides
>’ _ _
\gfb \shaximum Emissions: From paper presented at 1981 TAPPI Environmental
}3 L df Conference (copy attached), for normal stoker-spreader boiler,
bﬁfgg \5§ & maximum mesured emissions for wood waste = 1.91 lb/ton wet. A factor
o ¢$ }3‘ of 2 1b/ton was therefore used (assume same for peat).
Ql“ o b"'*\
\_(

Wood waste: 254,965 lb/hr + 2,000 x 2 = 255 1lb/hr .
10¥3.6 a10% Bt/ pe x 02l lo./10° Btws 2R%b Valhe, | 2T5.0 TP Des5es

Peat: 217,869 lb/hr + 2,000 x 2 = 217.9 lb/hr ' 9961 ? 870
10D 5.9 x 108 btef e, x 08 167106 Btz A11A 1o/he, ,q04,g TPV
325\

* Available literature indicates as little as 20 percent of the
theoretical SOy from peat firing exits with the boiler flue gases.
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Actual Emissions: 3 . <1 P
¢ onteolleds 2276k \b ne = Q25 T0Y
Bosh 6% 3\p |ne Wood waste: 255 x 24 x 7 x 51 x 0.3 + 2,000 = 327. 7 tons/yr
L3 a7 b : 2409
Aq2.bTPY ) ' AL AL [ we = DY
P ext Peat: 217.9 x 24.x 7 x 51 x 0.7 + 2,000 = 653.4 tons/yr
— _ (1M76)1o/ne a4 b33
633.2TPY TOTAL = 981 tons/yr
935.%
Potential Emissions: Greatest when firing 100% wood waste
255 1b/hr x 8,760 + 2,000 = 1,117 tons/yr
6.1 €, 5b% _ 943%.3
Volatile Organic Compounds (VOC)
Maximum Emissions: From paper presented at 1981 TAPPI Environmental
Conference. Proposed boiler will utilize suspension burning,
therefore no underfire or overfire air. Since this type burning
promotes fuel and air mixing and therefore good combustion, the
average VOC emission factor of 0 064 1b/106 Btu was used. Same
factor assumed for peat.
Wood waste: 1,083.6 x 106 Btu/hr x 0.064/106 =
69.4 lb/hr
Peat: 1,005.9-x 106 Btu/hr x 0.064/106 = 64.4 lb/hr
WE Actual Emissions:
Cov\'\‘ﬂ)“etﬁ. Lo 1o lhe = 2870 .?)T(,\(
Bark 208 [l ha Wood waste: 69.4 x 24 x. 7 x 51 x 0. 339'-' ,000 = 89.2 tons/yr
MY ATy et Vo/ne = %’?':;% 1oy
» - Peat: 644x24x7x51x07‘200=931tons/yr
Peat
g NTMeIe o oraL = 282.3 tons/
.= . n
T amatey rons/yx
Potential Emissions: Greatest when. burning 100% wood waste
69..4. 1b/hr x 8,760 + 2,000 = 304 tons/yr
%) 56% 397,
Carbon Monoxide
Maximum Emissions: Use lower AP-42 factor (Table 1.6-1) of 2 lb/ton
wet wood waste for well designed boiler. Assume same for peat. N
Lou\‘T:o“e&‘, o _ Jq‘)
Wood waste: 254,965 + 2,000 x 2 = 255 lb/hr £
dark ©104%.4 ey AN
)
3 3;' WINe pear: 217,869 + 2,000 x 2 = 217.9'[bYhE N
N 25T &Y - N
Bee 433,48 TN ¥
AT 15> b/he 954, 4 N
box T
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Actual Emissions:
Wood waste: 255 x éé x 7 x5l x0.3+ 2,000 = 327.7 tons/yr
Peat: 217.9 x 24 x 7 x 51 x 0.7 « 2,000 = 653.4 tons/yr
TOTAL = 981.1 tons/yr
Potential Emissions: Greatest when burning 100%Z wood waste
255 1b/hr x 8,760 + 2,000 = 1,117 tons/yr

¥,56% ), 0% 4
Other Regulated Pollutants

Emission factors for other regulated pollutants are not known to
exist at this time, therefore no emission estimates are presented.

No,b Fuel Ol AP-HA (Table 1.3-V)
(> 40 Bl / hr
. S) 3\5905
A Pasticulates: 16543 = b /103 Cal, Potential
Mo A AAX [I0(a5) 3] ¥ 1000 = HT.04 Iojhe T

AT,0x 3568 hef o 19000 = ADLIH Jp0  BOLT

% 03 ¢ 151719 = Vo |03 Gal.
MO x99 X 5 x I5'7_ -‘\'\000 = 6594 Iblwe 659.4
= 25349 TPY - avad.a
: a¥¥g.a] '
¢, NOx Iassuw\e o\ N} 22+ 400 (M) = Wb [1036al,
sor Noo LR X 1y = M3 ¥ \alhe M3
‘ = 1803 Ty 1¥7,
= 904 -m
0. O v 5 |b/103Gal,
5 (k%) = ¥4 \blhe % M
35.99 TPV 2
= 35, bl
6.8
2 3 ¥ L’““/
R.VOL Vo /1036l
\ L|,F°x): I ¢ ‘ol wre W
2 A% TPy n3

T
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COMBUSTION CALCULATIONS

Following methods: outlined in Steam, Badcock & Wilcox, 1975.

Wood (Pine Bark)

Based on 50 percent moisture in as-fired fuel, mole method. ?5 percent
excess air.

Moles/

Ultimate Analysis 100 1b
(1b/100 1b fuel) Fuel

A.235

c 26.7 =+ 12 = 2.23
Hy 2.8 + 2.0l6 = 1.39

0y 18.95 + 32 = 0.59%

N, 0.05 + 28 = 0.002

s 0.05 + 32 = %,og%
HyO 50 + 18 = 1.78

Ash. 1.45 - |

TOTAL 100.0 6.99

vLeSsv02_1n=Fue1

Required at 100% Total Air

.Required at: .125% Total Air

Excess Air
Excess 0y

Products: of Combustion

ol
O~
w O
NS
W~

x 1.0,.4.76

Coy  2.23 x 1
H)0  1.39 x 1 + 0.
S0, 0.002 x 1
N, 13.89 x0.79
0, (excess)

TOTAL WET

TOTAL DRY

59+ 0.29
, 241

Required for Combustion
Moles/100 1lb Fuel at
100 Percent Total Air

Oxygen Dry Air
2.23 2.22% 10.61 10,544
0.7 0695 3.31 =3.300b
9.0 0 010
2.93 2422 13,92 13,907
~-0.59 p.592 -2.81 2.50%
2.34 233 11.11 1,10
2.92 2.41% 13.89° 13,%7S
- 2.78 FRe YR
0.58 0:5%3 —-—
Moles/100
1b fuel
2.23 ARAS
2.27 0.27%2
0.002 p: 002
10.97 0. q6
0.58 D.5 %3
16.05 Jo 043
13.78 13,271



1, 04%

GP.1/PSD/CB-A.6

qo,ﬁo%

5/31/81

ACFM: 254,965 1lb/hr wet x 16.05 moles/100 1b fuel = 40,922 moles/hr

40,922 moles/hr x 1,545.3 ft-1bg/lb-mole-"R x (350 + 460)°R
©+2,116.8 lbg/ftZ + 60 min/hr = 403,295 acfm

403,11%

38,1\

DSCFM: 254,965 lb/hr wet x 13.78 moles/100 1b fuel = 35:134 moles/hr

\.‘3177‘

35,134 moles/hr x 1,545.3 x (70 + 460) + 2,116.8 + 60

= 226,562 dscfm
gk, 413

Peat

Based on 50 percent moisture in as—-fired fuel, mole method, 25 percent

excess air.

Moles/
Ultimate Analysis. 100 1b
(1b/100 1b fuel) Fuel
C 27.88 + 12 = 2,32 x 1.0, 4.
Ho 2.22 + 2.016 = 1.10 x 0.5, 2.
0, 16.11 = 32 = 0.5
N, 0.91 + 28 = 0.03
S. 0.12 = 32 = 0.004  x 1.0, 4.76
H,0 50 + 18.. = 2,78
Ash 2.77 -
TOTAL 100.0 | 6.73
Less.Oznin Fuel
Required at 100% Total Air
Required at 1257 Total Air
Excess Air :
Excess OZ
Products of Combustion
HoO0 1.1 x1+0.5+0.3
S0y 0.004 x 1
Ny 14.13 x 0.79
09 (excess)
TOTAL WET
TOTAL DRY

W~
® o

Required for Combustion
Moles/100 1b Fuel at
100 Percent Total Air

Oxygen Dry Air
2.32 11.04
0.55 2.62
0.004 0.02
2.87 13.68
~0.50 ~2.38
2.37 7 11.30 -~
2.96 14.13
- 2.83
0.59 -
Moles/100
1b fuel
2.32
1.9
0.004
11.16
0.59
15.97 7,
14.07



GP.1/PSD/CB-A.7
5/27/81
ACFM: 217,869 lb/hr wet x 15.97 moles/100 1b fuel = 34,794 moles/hr

34,794 moles/hr x 1,545.3 x (350 + 460) + 2,116.8 + 60
= 342,900 acfm

DSCFM: 217,869 lb/hr wet x 14.07 moles/100 lb fuel = 30,654 moles/hr

30,654 moles/hr x 1,545.3 x (70 + 460) + 2,116.8 + 60
= 197,673 dscfm
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PITTSBURGH TESTING LABORATORY

ESTABLISHED 1881

850 POPLAR STREET, PITTSBURGH, PA. 15220

A® A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPFPORTS
ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHORIZATION

FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING

OUR REPORYS |$ RESERVED PENDING OUR WRITTEN APPROVAL.

LABORATORY No.

AREA CODE 412 TELEPHONE 922-4000

Fomm 407 ngv -PG

PLEASE REPLY TO:
P. O. BOX 1846
PITTSBURGH, PA. 13230

813880

CLIENT'S No. Ltr. of 1/15/81
Mr. Paul M. White

Sample Description:
Sample Identification:
Submi tted by:

Reported to:

" ORDER No. PG-16017

REPORT

Feb. 20, 1981

PEAT

R DTy

Georgia Pacific Corporation

Georgia Pacific Corporation
Southern Division

Florida Woodland

P.0O. Box 1040

Palatka, Florida 32077

Moisture

BTU Per Pound
- Carbon
Hydrogen
Oxygen
~Nitrogen
Sulfur

Ash.

2-Client ‘ .
Attn: Mr. Paul M. White

"
-]
L

< P ’ .
. . ¢
{ . f

As Received

Dry Basis o S SN
 89.61% - ——— .

959 9,234 ? o2 4
----- 55.76% 7
_____ 4.44%

_____ 32.21%

————— 1.82%.

———— o .24%

e 5.53% 3.5 3

jocy TESTING LABORATORY

O . ItﬁIqu
Manager, Chemical Department
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d d B /its generation and use

Babcock & Wilcox

161 East 42nd Street, New York,N.Y. 10017




lteam / Saurces of chemical energy

l’hich in turn is cracked to-a gas by the heat. Refinery

as is also used for enrichment. It may either be mixed

with the steam and passed through the coke bed or

ixed directly with the water gas. Such enriched water

as is called “carbureted water gas” {Table 30) and it

s piped for relatively short distances through city mains

for industrial and domestic consumption. Where it is so

ed, it is cleaned at the source to remove sulfur gases

ind other impurities. In many areas usc of carbureted
water gas has been replaced by natural gas.

li Producer gas. When coal or coke is bumed with a
eficiency of air and a controlled amount of moisture
" (steam), a gas known as producer gas is obtained. This

7as, after removal of entrained ash and sulfur com-
Eomds, is used near its source because of its low heat-
t.ng value.

Gasification using in-situ combustion of coal has been
arricd out by the Bureau of Mines on an experimental
asis at Gorgas, Alabama. The purpose of these tests

was to demonstrate that energy from coal in seams too
thin for mining could be made available through under-
ound gasification. Russia has made producer gas for

B 0owcer generation using this process. This means of gasi-
fication is not economically competitive in the U.S. at

lthe present time.
oke from petroleum
The heavy residuals from the various petroleum crack-
ing processes are presently utilized in a number-of ways
o produce a higher yield of lighter hydrocarbons and a
solid residue suitable for fuel. Characteristics of these
residues vary widely, depending on the process used.
Solid fuels from oil include delayed coke, fluid coke and

etroleum pitch. Some selected analyses are given in
Table 31. ‘ :

' Table 31
- Selected analyses of solid fuels derived from oil
Analyses (dry basis),

.% by wt Delayed Coke Fluid Coke
i Proximate

Volatile matter 10.8. 9.0 6.0 6.7

Fixed carbon 88.5 90.9 93.7 93.2

l’ Ash 0.7 0.1 0.3 0.1
Ultimate:

Sulfur 9.9 1.5 4.7 5.7

Heating value, Btu/lb 14,700 15,700 14,160 14,290

The delayed coking process uses residual oil heated
and pumped to a reactor for coking. Coke is deposited
Ias a solid mass and is subsequently stripped. either me-
chanically or hydraulically, in the form of lumps and
granular material. Some of these cokes are easy to burn
and pulverize, while others are quite difficult.

. Fluid coke is produced by spraying hot residual feed
vonto cxternally heated seed coke in a fluid bed. The
fluid coke is removed as small particles, which are built
up in layers similar to an onion. This coke can be pul-
verized and burmed, or it can be bumed in the as-re-
ccived size in a Cvelone Fumace. Both types of firing

require some supplemental fucl to aid ignition.
. The process producing petroleun piteh is an alternate
to the coking process and yiclds fucls of various charac-

5-23

teristics. Melting points vary considerably and the physi-
cal properties vary from soft and gummy to hard and
friable. The low melting point pitches may be heated
and burned like heavy oil, while those with higher melt-
ing points may be pulverized and bumed, or crushed
and burned in the Cyclone Furnace. :

Wood

Selected analyses and heating values of several types of
wood (also analyses of wood ash) are given in Table 32.
Wood, in common with all types of vegetation, is com-
posed primarily of carbohydrates and consequently has
a relatively low heating value compared with bituminous
coal and oil. '

Wood bark may pick up impurities during transporta-
tion. It is common practice to drag the rough logs to
central loading points in the logging area. This results in
sand pick-up. Where the logs are salt-water borne, bark
will absorb sea water with its included salt. Combustion
temperatures from buming dry bark may be high
enough for impurities to cause Auxing of refractory fur-
nace walls and fouling of boiler heating surfaces, unless
sufficient fummace cooling surface is provided. Sand pass--
ing through the boiler banks can cause erosion of boiler

Table 32
Analyses of wood and wood ash
Waod analyses Pine Oak Spruce Redwood
(dry basis), % by wt Bark Bark Bark®  Bark®
Proximate
Volatile matter 729 76.0 69.6 72.6
Fixed carbon 24.2 18.7 26.6 27.0
Ash 29 53 38 0.4
Ultimate '
Hydrogen 5.8 5.4 5.7 5.1
. Carbon 53.4 49.7 51.8 519
Sulfur 0.1 0.1 0.1 0.1
Nitrogen 0.1 0.2 0.2 0.1.
Oxygen 379 393 384 424
Ash’ 29 53 38 0.4
Heating value, Btu/lb 9030 8370 8740 8350
Ash analyses, % by wt .
SiOs ’ 39.0 11.1 32.0 14.3
FeyO3 3.0 33 8.4 3.5
TiO, 02 01 08 0.3
A]203 14.0 0.1 11.0 4.0
Mn3O,4 Trace Trace 15 0.1
CaO 25.5 64.5 25.3 6.0
MgO 8.5 1.2 4.1 6.6
Na,0 13 89 80 180
K0 8.0 0.2 24 10.6
SOg3 0.3 2.0 2.1 74
Cl Trace Trace Trace 18.4
Ash fusibility, F
Reducing
Initial deformation 2180 2690
Softening 2240 2720
Fluid 2310 2740
Oxidizing
Initial dcformation 2210 2680
Softening 2280 2730
Fluid 2350 2750

°® Salt-water stored.
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1.6 WOOD/BARK WASTE COMBUSTION IN BOILERS Revised by Thomas Lahre

1.6.1 General 1-3

Today, the burning of wood/bark waste in boilers is largely confined to those industries where it is available as
a by-product. It is burned both to recover heat energy and to alleviate a potential solid waste disposal problem.
Wood/bark waste may include large pieces such as slabs, logs, and bark strips as well as smaller pieces such as ends,

_shavings, and sawdust. Heating values for this waste range from 8000 to 9000 Btu/lb, on a dry basis; however,

because of typical moisture contents of 40 to 75 percent, the as-fired heating values for many wood/bark waste
materials range as low. as 4000 to 6000 Btu/lb. Generally, bark is the major type of waste burned in pulp mills;
whereas, a variable: mixture of wood and bark waste, or wood waste alone, is most frequently burned in the
lumber, furniture, and plywood industries.

1.6.2. Firing Practices1-3

A variety of boiler firing configurations are utilized for burning wood/bark waste. One common type in
smaller operations is the Dutch Oven, or extension type of furnace with a flat grate. In this unit the fuel is fed

.. through the furnace roof and burned in a cone-shaped pile on the grate. In many other, generally larger, opera-

tions, more conventional boilers have been modified to burn wood/bark waste. These units may include spreader
stokers with traveling grates, vibrating grate stokers, etc., as well as tangentially fired or cyclone fired boilers.
Generally, an auxiliary fuel is burned in these units to maintain constant steam when the waste fuel supply fluctu-
ates and/or to provide more steam than is possible from the waste supply alone.

1.6.3 Emissions 1,24-8

The-major pollutant of concern from wood/bark boilers is particulate matter although other pollutants, par-
ticularly carbon monoxide, may be emitted in significant amounts under poor operating conditions. These
emissions depend on a number of variables including (1) the composition of the waste fuel burned, (2) the degree
of fly-ash reinjection employed, and (3) furnace design and operating conditions.

The composition of wood/bark waste depends largely on the industry from whence it originates. Pulping op-
erations, for instance, produce great quantities of bark that may contain more than 70 percent moisture (by
weight) as well as high levels of sand and other noncombustibles. Because of this, bark boilers in pulp mills may
emit considerable amounts of particulate matter to the atmosphere unless they are well controlled. On the other
hand, some operations such as furniture manufacture, produce a clean, dry (5 to 50 percent moisture) wood
waste’ that results in relatively few particulate emissions when properly burned. Still other operations, such as
sawmills, burn a variable mixture of bark and wood waste that results in particulate emissions somewhere in be-
tween these two extremes:.

Fly-ash reinjection, which is commonly employed in many larger boilers to improve fuel-use efficiency, has a
considerable effect on particulate emissions. Because a fraction of the collected fly-ash is reinjected into the
boiler, the dust loading from the furnace, and consequently from the collection device, increases significantly
per ton of wood waste burned. It is reported that full reinjection can cause a 10-fold increase in the dust load-
ings of some systems although increases of 1.2 to 2 times are more typical for boilers employing 50 to 100 per-
cent reinjection. A major factor affecting this dust loading increase is the extent to which the sand and other
non-combustibles can be successfully separated from the fly-ash before reinjection to the furnace.

Furnace design and operating conditions are particularly important when burning wood and bark waste. For
example, because of the high moisture content in this waste, a larger area of refractory surface should be provided
to dry the fuel prior to combustion. In addition, sufficient secondary air must be supplied over the fuel bed to
burn the volatiles that account for most of the combustible material in the waste. When proper drying conditions

5/74 External Combustion Sources 1.6-1
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do not exist, or when sufficient secondary air is not available, the combustion temperature is lowered, incomplete
combustion occurs, and increased particulate, carbon monoxide, and hydrocarbon emissions will result.

Emission factors for wood waste boilers are presented in Table 1.6-1. For boilers where fly-ash reinjection
is employed, two factors are shown: the first represents the dust loading reaching the control equipment; the
value in parenthesis represents the dust loading after controls assuming about 80 percent control efficiency. All
other factors represent uncontrolled emissions.

Table 1.6-1. EMISSION FACTORS FOR WOOD AND BARK WASTE COMBUSTION [N BOILERS
EMISSION FACTOR RATING: B

Emissions
Pollutant ’ Ib/ton kg/MT
Particulates?
Barkb.c
With fly-ash reinjectiond 75 (15) 37.5(7.5)
Without fly-ash reinjection . 50 25
Wood/bark mixtureb.e ' . ,
With fly-ash reinjectiond 45 (9) 22.5 {4.5)
Without fly-ash reinjection 30 15
Woodt.g 515 2575
Sulfur oxides {SQ3)hi ' 1.5 - 0.75
Carbon monoxidel - 2-60 1.30
Hydrocarbonsk 2-70 1-35
Nitrogen oxides (NQ2) 1 10 5

aThese emission factors were determined for boilers burning gas or oil as an auxiliary fuel, and it was assumed all particulates
resuited from the waste fuel alone. When coal is burned as an auxiliary fuel, the appropriate emission factor from Table 1.1-2
shouid be used in addition to the above factor.

bThesa factors based on an as-fired moisture content of 50 percent,

CReferences 2, 4, 9.

dThis factor represents a typical dust loading reaching the control equipment for boilers employing fly-ash reinjection. The value-

in parenthesis represents emissions after the control equipment assuming an average efficiency of 80 percent,

eReferences 7, 10.

f This waste includes clean, dry {5 to 50 percent moisture} sawdust, shavings, ends, etc., and no bark. For well designed and
operated boilers use jower value and higher values for others. This factor is expressed on an as-fired moisture content basis as-
suming no fly-ash reinjection.

9References 11-13, .

hThis factor is calculated by material balance-assuming a maximum sulfur content of 0.1 percent in the waste. When auxiliary
fuels are burned, the appropriate factors from Tables 1.1-2, 1.3-1, or 1.4-1 should be used in addition to determine sutfur oxide
emissions. i
iReferences 1, 5, 7. ]

iThis factor is based on engineering judgment and limited data from references 11 through 13, Use lower values for well designed
and operated boilers, -

KThis factor is based on limited data from references 13 through 15. Use lower values for well designed and operated boilers.

1Reference 16.

References for Section 1.6

1. Steam, Its Generation and Use,. 37th Ed. New York, Babcock and Wilcox Co.,-1963. p. 19-7 to 19-10 and
3-A4.

2. Atmospheric Emissions from the Pulp and Paper Manufacturing Industry. U.S. Environmental Protection
Agency, Research Triangle Park, N.C. Publication No. EPA-450/1-73-002. September 1973.

-1.6-2 EMISSION FACTORS 5/74
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An application fee of $20, uniess exempted by Saction 17-4.05(3), F.A.C. The chack should be madas payable to the Department
of Environmentai Regulation.

With an application for opera;ion permit, attach a Certificate of Complietion of Canstruction indicating that the source was con-
structed as shown in the construction permit.

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

Are standards of performance for naw stationary sources phrsuant to 40 C.F.R. Part 60 applicable to the source?’
[ ] Yes [x] No

Contaminant: . . Rate or Cancentration:

. Has EPA declared the best*availébie control technology for this class of sources (If yes, attach copy) ] Yes [ ] No

Contaminant : " Rate or Concentration
See Attachment B-Notes: These BACT determinatrions for wood-waste hoilers,

No- BACT déterminations_are known to have heen made for a peat/wood waste boiler.

What emission levels do you propose as best available-control technology?

) Caontaminant: » . » Rate or Concentration
Particulate Matter ) ' 0.2 1b/10% Btu heat input

0.65: 1b/10% Btu heat input

Sulfur Dioxide

Nitrogen Oxides VOC. (O Boiler design and proper operation

-

Describelthe.ex.isting control and treatment.technology (if any). See Ttem VT.E,
1. Control Device/System:

2.. Qperating Principies:

3. Efficiency:” ' 4. Capital Costs: -
5. Useful Life: 6. Qperating Costs:

7. Energy: : 8. Maintenance Cost;

9. Emissions:

Contaminant Rate or Concentration

*Explain method of determining D 3 abcve.

OER PORAM 17-1.1221(16) Page 6 of 10
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a.

c.

e,

Particulate

2.

b.

e

g..

1Q. Stack Paramaters

Height: ft. b. Diameter: _ ft.
Fiow Rate: ’ ACFM 4. Temperature: ) oF
Velocity: FPS

Describe the control and traatment technology available (As many types as applicable, use additional pages if necessary).

Control Device: Electrostatic precipitator w/wo Mechanical Collector

Electrical charging of particles by high-voltage corona, migration
of particles to oppositely charged electrode for collection. Cyclone
dry collection can be used to reduce particle loading to ESP.

Operating Principles:

Efficiency™  99%+ w/o Mech. 'Collector' 4. Capital Cost:

Useful Life: 99..5%+ w Mech. Collector f.  Operating Cost: See Ttem F.10.
5 to 10 years

Energv": . 300/450 kw " - h. Maintenance Cost:

Availabflity of construction materials and process chemicais:.
-Good
Applicability to manufacturing processes: Satisfactory. Bark fly ash reported harder to

Ability to construct with control davuce, msta%l in avalPa% eas%?ge gr?d %Sgaé wE ﬁ"ﬁjpya'&&;éd levels:
Good. ESP's in operation on wood-fired boilers. have demonstrated high,
acceptable removal efficiencies.

Particulate.

Controi Device: Venturi Scrubber w/wo Mechanical Collector

ngrating Principles: Exhaust gas stream is passed through throat or orifice where gas

ocities are very high. Scrubblng liquid is ‘introduced at throat, causing
dispersal, and impaction and interception of particulate matter. Cyclone or '
mist eliminator follows to remove droplets. Mech. Collection used to reduce partlcula
Efficiency”: 90%-95% w/o0 Mech. Collector d. Capital Cost: load to scrubber
95%-99%*+w Mech. Collector

Useful Life:  _ _ . f. Operating Cost: See Item F.10.
_ 5 to 10 years.

Energy **: 900/1,200 kw h.. Maintenance Costs:
Availability of construction materials and process chemicals:

Good
Appiicability to manufacturing processes:

Ability to const(r;t?c%%vith control device, install in available space, and operate within proposad levels:
Good. Venturi. Scrubbers have been proven acceptable in
meeting air pollution codes.

*Explain method of determining efficiency.

**Energy to be reported in units of electrical power — KWH design rate. '

3.

Particulate
Control Device: Fabric filter w/wo.Mechanical Collector

elgatmg Principles: Exhaust gases are passed through a fabric filter where upon a dust

ormed and particles are removed. Can be preceded by a Mechanical
Collector to reduce dust load to baghouse.

" Bfficiency*: 99%+ w/o Mech.. Collector -d. Capital Cost:

Life: » 99.5%+ w Mech. Collector f.  Operating Cost: See Ttem F.10.

15 to 20 years

Energy h.. Maintenahce Cost:

500/800 kw

*Explain rﬁethod of determining efficiency above.

OCER FORM 17-1.122(18) Page 7 ot 10




i. Availability of construction materials and process chemicals:
Good

j. Applicability to manufacturing processes: Onlv a few installations on wood-fired boilers due to

fire hazards. Recentl safet ents have been m
k. Ability to construct with controly evice, instail in Evaulvg}e space ang operate wttﬁxn proposed levels:

4. Particulate

a. Controi Device Gravel Bed Filter w/wo Mechanical Collector

b. Operating Principles: Utilizes a moving bed of granular material, through which gas

stream 1s passed and particles are entrapped. Cyclone can precede to reduce
dust loading.

. . 95%Z wo Mech. Collector ; .
c. Efficiency™ 99% w Mech. Collector d. Capital Cost:
e. Life: 5 to 10 years f.. Operating Cost: See Item F.10.
g. Energy: 450/750 kw . h.- Maintenance Cost:

i A;/ailability of construction materials and process chemicals:
Good

" j.  Applicability to manufacturing processes:

k. %%lshts Eg ‘égr?str%%t ?v?thsc%%%g?gg?c]é, ﬁlrsl'ta lc:rl;l-afégf agieﬂggc.‘.de—?r?ds operate wag'n osed levels:
F. Descrrbe%?eo Sonvo?%?ch%ggg?gi}c};eén eet air pollutlon codes.
1. Control Device: Electrostatic Precipitator
2. Efficiency®: 997+ 3.. Capital Cost:
4. Life: 5 to 10 years 5. Operating Cost: See Item F.10.
6. Energy: 300 kw 7. Maintenance Cost:" .
8. Manufacturer: Environmental Elements or equivalent
9. Otherlocations where employed on similar processes:. ‘
. See Attachment B--attached list of ESP installations
(1} Company:
(2) Mailing Address:
(3y City: - (4) State:.

(8)  Environmentai Manager:
(6) Telephone No.:

*Explain method of determining efficiency above.
(7}  Emissions™:

Contaminant Rate or Cancentration

{8) Process Rate”®:

(1) Company: .
(2) Mailing Address:
{3) City: {4) State:

*Applicant must provide this information when available. Should this information not be available, applicant must state the reason(s)
why,

CER FORM 17-1.122(16) Page 8 of 10




{8) Environmental Manager:
(6) Telephone No.:
(7) Emissions®:

Contaminant Rate or Concentration

(8) Process.Rate™:

10. Reason for selection and description of systems:

ESP's, venturi scrubbers, fabric filters, and gravel bed filters, all
with or without mechanical collectors preceding, have been demonstrated
to adequately achieve the State of Florida regulation of 0.2 1b/106

Btu heat input due to carbonaceous fuel. All these devices can achieve
similar levels of efficient particulate collection, exceeding

99 percent. Mechanical collectors are common on present installations,
preceding the more efficient control device, primarily because most of
these installations already were equipped with them to meet less
stringent pollution codes and were later retrofitted.

‘-
.

Venturi scrubbers have proven to be the: most popular devices on wood-
waste boilers, due to their wide range of applicability for particulate
removal. However, venturi's create a wastewater disposal problem,
operating costs: are high, and. wear on the scrubber can be severe. ESP's
have not. been. used as extensively because the resistivity of wood-waste
fly ash makes such: particles hard to collect. However, recent improve-
ments and pilot studies on ESP operation now make these devices very
attractive (see attached vendor literature). Fabric filters have also
historically not been widely used. on wood-waste boilers, primarily due
to the fire hazard. Recent lmprovements in fire prevention and safety
precautions*nowrmake these devices more attractive.

A cost comparison of the various particulate control devices lS
presented below, based upon three different cost computing sources.
Because the parameters and assumptions .utilized by each source are
different, comparisons cannot be made between the different sources.

*Applicant must provide this infarmation when avanlable Should this information not be available, appiicant must state the reason(s)
why.

Is

DER FORM 17-1.122(18) Paga 9 of 10
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GP.1/PSD/CB.4

6/1/81
Capital Costs Annual Costs
: Estimated ($ x 106) ($ x 109)

Control Method Efficiency Ref. 1 Ref. 2 Ref. 3 Ref. 1 Ref. 2
Venturi scrubber 95% 1.5 - 0.7 0.7 -
Venturi scrubber
w/mech. collector 99% -— 4.9 1.3 — 2.1
ESP 992 2.3 - -— 0.5 -—
ESP w/mech. collector 99.5% -— 6.6 1.8 -_— 1.8
Fabric filter 992 4.4 - 0.9 - -
Fabric filter
w/mech. collector 99.5% -— 7.7 1.5 -— 2.2
Gravel bed filter 95%. - - 0.7 —_— -—
Gravel bed filter
w/mech. collector 99% N 6.3 1.3 —_— 1.2

The data indicate the following:

1. Fabric filters display the highest capital costs, with ESP's
next. and. venturi scrubbers the cheapest.

2.. The: addition of mechanical collectors can significantly
increase capital costs, while only significantly increasing
overall efficiency for the low efficiency control devices
(i.e., gravel bed filter).

3. ESP's result in the lowest annualized costs, except for gravel
~ bed. filters, with venturi scrubbers next and baghouses most
expensive.

4, ESP's achieve-thé»highest degree of efficiency, as do
baghouses;, with venturi scrubbers and gravel bed filters
displaying: lower efficiencies.

To date, five BACT determinations have been made by U.S. EPA for bark
and wood-waste boilers. These are summarized below:

: Particulate
Boiler Size Fuels Fired Emission Limit Control  Efficiency
Apprax. 520 x 108 Btu/hr Bark & wood waste only  0.15 1b/10° Btu ESP 96.5%
400,000 1b stm/hr Wood waste only 0.02 gr/dscf ESP —
300,000 1b stm/hr Wood waste only 0.04 gr/dscf Venturi scrubber —
200,000 1b stm/hr - Bark and wood waste 0.04 gr/dscf Impingement -
scrubber
550,000 1b stm/hr Bark and wood waste 0.20 1b/10P Btu None listed —
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As shown, both ESP's and venturi scrubbers have been chosen as BACT,
with varying resulting emission limits. For two of the applications,
ESP's have been chosen.

G-P is proposing an ESP as BACT for particulate matter for the proposed
combination peat/wood-waste fired boiler. ESP's are capable of
achieving the highest degree of efficiency of any of the available:
control methods. Venturi scrubbers were rejected because of their high
operating costs, maintenance and energy requirements, and waste-water
disposal problems. Fabric filters were rejected because of their lack
of widespread use on wood-waste boilers, their potential fire hazard,
and their high annualized costs.

Because very limited data are available on the characteristics of peat
firing, i.e., particle size, composition, resistivity, etc., and no
full-scale boiler operations are known to exist in the U.S. at this
time, G-P is proposing a BACT emission limit equal to the Florida
carbonaceous fuel-burning regulation of 0.2 15/106 Btu. This is
approximately equivalent to an outlet grain loading of 0.1l gr/dscf
based upon theoretical combustion calculations. It is believed a lower
emission rate and grain loading can be achieved, but until further test
data. become available, G-P does not want to commit to any lower limit.
As design data concerning the ESP become available, G-P will submit such
information to the Florida DER.. The PSD report indicates that the
proposed emission level does not adversely affect particulate matter air
quality levels in the area of the G-P mill,.




l. 10. Stack Parameters

a. Height ‘ ft. b. Diameter:
l c. Fiow Rate: ACFM d. Temperatre: . oF
e. Velocity: FPS

IE‘. Describe:-the controi and treatment technology available {As many types as appiicabie, use additional pages if necessary).
1. Sulfur Dioxide
a. Controf Device: Sodium Scrubbing _
b. Operating Principles: Wet scrubbing with acqueous solutlon, 30, is absorbed by solution.
Requires sludge disposal, water treatment, and solution preparation.
¢. Efficiency™ 90%+ d. Capital Cost: $4.0 million
e. Useful Life: 10 f. Operating Cost: .
' > to 10 years g Annualized costs = $2.3 million
g. Energy™: 2,400 kw h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

Assumed adequate
i. Applicability to manufacturing processes:
Has been ap glied to coal boilers
k. Ability to construct with controi deviee, install in available space, and operate within proposed leveis:
Assumed adequate
2. Sulfur Dioxide
a.. Control Device: Dual Alkali Scrubbing

b. Operating Principles: Wet: scrubbing of SOo gases by absorption in alkaline solution.

of solution by calcium alkali.

o Efficiency™ 907+ d. Capital Costt  $4.8 million
€. UsefulLife: 5 to 10 years f. Operating Cost: oo
g.. Energy™™: , 1,900 kw h. Mamtenancé%ouallzed costs = 32.4 million

i.. Awvailability of construction materials and process chemicals:
Assumed good.

j.. Appticability to manufacturing processas:

a ied to_co ilers -
k. Ability 10 construct wn% conUgP%eveuce, Fnsta I%JEVB&HE space, and operate within proposed levels:

Asgumed adequate. Requires. large land area for waste disposal.
*Expiain method of determining efficiency.
**Energy to be reported in units of electrical power — KWH design rate.

3. Sulfur Dioxide

a. Control Device: Lime/Limestone Scrubbing

,
S 48 WA

; Wet scrubbing with lime/limestone slurry. Waste disposal to
b 9 e Pnncz&lfs water recycle. S0, is absorbed by aqueous solutiom.

c.. Efficiency*: 907+ d. Capital Cost: $5.4 million
e.  Life: 5 to 10 years f.  Operating Cost:

. Annualized costs = $2.9 million
g- Energy: 4,800 kw h. Maintenance Cost:

*Explain method of determining efficiency above.

Rk oS am am
Q
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Requires sludge disposal, water treatment, and. solutien preparation. . Regeneration



Availability of construction materiais and process chemicais:

Good

i.  Applicability to manufacturing processes:

» Has been applied to coal boilers -
k. Ability to construct with control device, instail in available space and operate within proposed levels:

4 Assumed satisfactory. ~Requires large land area for waste disposal.
* Sulfur Dioxide

a. Controil Devicee Low Sulfur Fuel (Peat/Wood)

b. Operating Principles: Low sulfur-containing fuels are utilized in the boiler, such
as wood and/or peat.

¢. Efficiency*®: _ _ d. Capital Cost:
e, Life: See Item F : f. Qperating Cost: See Item F
g. Energy: ~h. Maintenance Cost:

i.  Availability of construction materiais and process chemicais:
’ Good

; Applicability to manufacturing processes:.
k. Ability to construct with controi device, install in available space, and operate within proposed levels:
F. Describe the control technblogy selected:
1. Controi Device: Low Sulfur Fuél (Peat/Wood)
2. Efficiency®: 787%+, based upon comparison 3. Capital Cost: Essentially none

with 2.57 S oil
4. Life: ) §. Operating Cost:

- ‘- - - “ _r

. Energy: Nome required except for fuel 7. MaintenancaCost: None

8
handling
8. Manufacturer: .
Not applicable
9. Other locations where employed an similar processes..

a. No known facilities presently burning peat. Mahy Kraft Pulp Mill boilers
burning wood waste as fuel.

(1) Company:
(2) Mailing Address:
(3 Chy: (4) State: '

(5)  Environmental Manager:

(8) Telephone No.:

*Explain method of determining efficiency above:
(7) Emissions™

Contaminant Rate or Concentration

. {8) Process Rate™:

(1) Company:
{2} Mailing Address:
(3) City: (4) State:

*Applicant must provide this information when available. Should this information not be availaole, applicant must state the reason(s)
why. .

CER FORM 17-1.122(16) Paga 8 of 10




(8) Environmental Manager:
{6) Telephone No.:
{7) Emissions®:

Contaminant ) Rate or Concantration

(8) Process.Rate*:

10. Reason for selection and description of systems:

Sul fur Dioxide

The firing of peat and/or wood waste is chosen as the best system of
emission reduction considering energy, environmental, and economic impacts.
Peat and wood waste both have inherent low sulfur contents. Based upon the
AP-42 factor for wood waste burning of 1.5 lb/ton wet and a Btu value of
4,250 Btu/lb wet, 509 emissions from wood waste are equivalent to

0.18 1b/10% Btu. Slmllarly, based upon 0.15 percent S max (wet basis)

and 4,617 Btu/lb SO, emissions from peat are equivalent to

0.65 lb/lO6 Btu heat input. Both of these values are well below the

NSPS for f03311 fuel steam generators (non-utility) firing 11qu1d fuel of
0.8 1b/108 Btu.

‘In addition, the available literature concerning peat firing indicates as
much as 80 percent of the theoretical SO, is contained in the bottom

ash or absorbed by the fly ash, therefore, it is expected that SO,
emissions will be lower than the maximum figures presented herein.
However, until the proposed unit becomes operational or test firings are
conducted, the actual removal for Florida peat fired in a large wood waste
boiler cannot be determined.. '

Presented below are several alternative fuel usage scenarios based upon
peat, wood waste, and oil firing.

Agphcant must provide this information when available. Snould this information not be avaiiable, applicant must state the reason(s)
wny

ER FORM 17-1,122(148) P1ge 9 of 1Q
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Percentage of Steam Produced From:
Wood. 2.5% S 1.02 S Sulfur Dioxide Emissions

Peat Waste 0il. 0il (tons/year)

70% 30% - - 2,206

- - 100 o 10,131

- - - 100 4,052

- 50 . S0 —_ 5,475

- 100 - - 818

The 70%Z peat/30% wood waste scenario is the anticipated usage for the
proposed combination boiler. As shown, SO, emissions from this fuel
scenario are about five (5) times less than from burning high-sulfur
fuel oil and about a factor of two (2) times less than burning low-
sulfur fuel o0il. The peat/wood-waste scenario is also much less than a
combination boiler fired by 50% wood waste and 50%Z oil. Only the 1007
wood~waste firing represents lower SOy emission.

Out of five (5) BACT determinations by U.S. EPA on bark and wood-waste

" boilers,. only one resulted in SOy emission limits being set. This

was: for a wood-waste only boiler, with a limit of 0.21 1b/10% Btu.
None: of the BACT determinations resulted in add-on S0, removal
systems.

Add-on SO, removal systems for the proposed combination boiler were

not considered justified due to the inherent low sulfur content of peat
and wood waste, the excessive costs associated with an add-on system
(estimated at over $4 million dollars capital costs and $2.3 million
annualized costs), and the solid waste disposal and handling problems
associated with these devices. The firing of peat and wood-waste in the
proposed boiler 1s considered to be BACT, with a proposed maximum
emission limit of 0.65 1b/10% Btu (based upon peat firing and until
further data becomes available). As shown in the PSD report, this
emission level does not adversely impact air quality in the area of the
G-P mill.
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i
Nitrogen Oxides, VOC, CO !

Nitrogen oxides emissions have generally not been addressed in the
literature with respect to wood waste and peat-fired boilers. The NCASI
study (see attached copy) is the most specific study to date, dealing
with wood-waste emissions. NOy emissions from wood waste boilers

were demonstrated to be significantly less than the AP-42 factor of

10 1b/ton wet wood waste. The highest measured rate was 1.91 lb/ton wet
wood waste, or 0.2l 1b/10% Btu. This is less than the NSPS for

liquid fuel-burning fossil fuel steam generators of 0.3 1b/10% Btu.

No significant dependence of NOy on boiler size was found. Because

of its low NOy production, the proper burning of wood-waste (with

peat assumed similar) and proper boiler operation is considered as the
best available control technology. However, it is probable further
reductions in NO, emissions can be achieved by applying typical

NOy reduction techniques: flue gas recirculation; low excess air
firing, low air preheat, and burner and boiler design. These techniques
however must be balanced with proper boiler operation and the effects

upon VOC. and CO emissions considered.

Similarly, VOC emigsions reported recently by NCASI for wood-waste
burning are one-half or less of the AP-42 factor of about 0.22 1b/

106 Btu. Emissions were found by NCASI to be a function of the

percent overfire air utilized in the boiler: the greater the percentage
of overfire, the lower the VOC emissions. Boilers using overfire air
promote good combustion and thereby minimize VOC emissions. No
relationship between VOC emissions and steam production, and flue gas
moisture and temperature were found. Since no add-on VOC controls are
feasible, and the proposed boiler will utilize suspension burning which
promotes air/fuel mixing and good combustion, the proper firing of wood

waste and peat and good boiler operation 1s considered to be BACT.

No add-on controls are feasible for CO, and again proper boiler
operation and firing practices are considered as BACT. Although

emissions of NO,, VOC, and CO from peat burning are expected to be

X?
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in the range of emissions from wood-waste burning, little literature is
available on specific emission rates. Therefore, only "good boiler

operation" is proposed as BACT at this time, with no specific emission

limits.
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Attachment B

Combination Boiler BACT Information

Note: Neither the ESP equipment vendor nor the specific ESP model have

yet been selected; therefore, generic design data are presented.
Once specific equipment data become available, they will be
provided to Florida DER.

Efficiency Calculations (based on wood-waste firing)

Maximum emissions at State of Florida Standard = 216.7 lb/hr
Potential emissions (uncontrolled) = 9,561 1lb/hr.

Required efficiency = (9,561 - 216.7) + 9,561 x 100 = 97.7%.

Outlet grain loading at 216.7 lb/hr = 0.1l gr/dscf (see
Attachment A).




@LAFR CLEARINGHOUSE REPORT
; (not a kraft process)
. SOURCI:. TYPE/SIZE: New bark/wood-waste boiler (72,4 tons of bark per hour (@ 60% meijsture) at an existing Paper Mill
"NAME/ADDRESS: Great Northern Paper Co. ._Eas;Mﬂhnocketl Maine 04430 ' :
DETERMINATION IS: IENWNKWFINAL/X’ENNM ISSUED on May i, 1979 , BASIS* of mxx%mx/mc*
- for XXHW/MODIFIED SOURCE (date]
BY Environmental Protection Agency Region | John Courcier 223-4448
(Agency) » (Person) (Phon
PERMIT PARAMETERS; THROUGHPUT ' ' ‘ '
. CAPACITY POLLUTANT (s)| EMISSION LIMIT(s): . CONTROL STRATEGY DESCRIPT
AFFECTED FACILITIES | (Weight Rate) EMITTED and (hasis for)** Equipment Type, Etc. Ef
Bark & Wood-waste 724 Tonsofbark | _Tsp | o4s”/mBr (8) ESP )6,4%
Boiler _ per hour (@ 60% -
moisture) SO2 .2l”]MBtu - Bark Only Displacing oil consumption -
_ . T
(State Permit) by burning bark
. NO. Q.JQ#/MBtu-bark on bark oil Design Features in Boiler -
0.30#/MBtu-oil (State Permiit) - -
CO 0.23"MBuw - () Design Features in Boiler -
HC QLZ.Q”JMBtu - (B) Design Featuces in Bojler -

NOTES :Source will be allowed to continue using 2. §%$LﬂggﬂmwumummnmmeL'
and energy impact of using a lower sulfur oil when compared with the nominal environmental benefits did not justify mc switch 10 !h:

AN

ow S. oil.
t
1 . .
LIS Circle one. BACT means a determination made undcr pre-1977 amendments; BACT2 means
post-1977 amendments to CAA. :
. Basis symbols: Use B=BACT, N=NSPS, <€=SIP, L=LAER




'BACT/LAER CLEARINGHOUSE REPORT

SOURCE TYPE/SIZE: Power Plant - Wood Waste Fired

' . gif.é'{: i HA ' a - o N
G NN NS 6N BN OW ME U BN BN s SN SWm E M BB BB B ow

(#3)

NAME /ADDRESS: MWashington Water Power - Kettle Falls, WA I

DETERMINATION DATA: CONDITIONAL(FINAL)PENDING for BACT/LAER on(HER)MODIFIED SOURCE

KEY DATES: Application-Recd._ ~——7 Completed_ ; Detérmination-Proposed » Final__3/13/80
BY: (Agency) EPA Region X Person__ Paul Bays Phone |
AFFECTED FACILITIES THROUGHPUT EMISSION RATE, EMISSION LIMITS CONTROL STRATEGY DESCRIPTION
CAPACITY . -UNCONTROLLED (Basis)** Equipment type, etc. Eff. X
Wood fired boiler A00,000#steam/hr | PM .02qr, /dscf@]12% COELB electrostatic precipitator
' Opacity 10% (8
NOx 456(T/yr) (N)|proper equipment operation
(1] 701(T/yr) (N)
HC 701 (T/yr) (N)
SOURCE OPERATION: BATCH/CONTINUOUS: hrs/yr; % by Season
W Sp Su F
NOTES: | |
* Specify pollutant (PM, S0,, NO,, HC, CO or other) and mass emission rate
** Basis symbols: Use B = BACT, N = NSPS, S = SIP, A = Achieved-in-Practice (AIP) Page_ of

Rev. 5/80



BACT/LAER CLEARINGHOUSE REPORT @
SOURCE TYPE/SIZE: Hog fuel boiler/300,000 1b/hr steam

NAME/ADDRESS: Publishers Paper Newburg, Oregon
DETERMINATION DATA: CONDITIONAL(FINAL)PENDING for BACT/LAER onKEWIMODIFIED SOURCE
KEY DATES: Application-Recd. , Completed ; Detérmination-Proposed , Final _9/6/79
BY: (Agency)_EPA Regjon X Person__Pau) Boys - Phone
AFFECTED FACILITIES THROUGHPUT EMISSION RATE, | EMISSION L!MITS CONTROL STRATEGY DESCRIPTION
CAPACITY -____-UNCONTROLLED (Basis)** Equipment type, etc. Eff. %
| Hog fuel boiler 300,000 1b/hr stehm ISP ~10.04 gr/dscf (B) ! venturi scrubber
~ Hl] . 269 ton/yr (B) |efficient operation
HC _ 269 ton/yr (B) | efficient operation
NOX 2850 ton/yr (B) | efficient operation
SOURCE_OPERATION: BATCI/CONT INUOUS: hrs/yr; % by Season
' W Sp Su F
NOTES:

¢ Specify pollutant (PM, 502, NOX. HC, CO or other) and mass'emission rate
=4 Basis symbols: Use B = BACT, N = NSPS, S = SIP, A = Achieved-in-Practice (AIP) Page of
Rev. 5/80
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BACT/LAER CLEARINGHOUSE REPORT Page 3 of 3'pages
NAME/ADDRESS BOISE CASCADE, P.O. BOX 500, WALLULA, WA 99363
DETERMINATION IS: CONDITIONAL/FINAL/PENDING: DATE OF ISSUE: 2/24/78 BASIS:* BACT"A.AER,
: FOR NEW/MODIFIED SOURCE ‘
BY EPA REGION X ‘ LARRY SIMS AND PAUL BOYS (206) 442-1106
(Agency) (Person) (Phone)
PERMIT PARAMETERS: '
: THROUGHPUT , _ . ,
CAPACITY, POLLUTANT(S) EMISSION LIMIT(S) CONTROL STRATEGY DESCRIPTION
AFFECTED FACILITIES weight rate EMITTED AND BASIS FOR** Equipment type, etc. | Eff.,%
Hogfuel boiler 200,000 1b/hr | Tgp 0.04 qr/scf/459  (B)| I.D. Zurn Air System,
2 steam 1h/day type MISA, two paralle}
wn o {
Qpacity 20% (S) impinger type scrubhers
Power boiler 200,000 1b/hr TSP 299 lb/day (B)
gas-oil (major) steam 50, ' 3025 1b/day (B)
: ' Opacity 20% (s)

NOTES:

* Circle one. BACT-1 indicates determination made under pre—1977 amendments; BACT-2 indicates post-1977
amendments to CAA. '

**  Basis symbols: Use B = BACT, N = NSPS, S = SIP. L = LAER, P = PSD Increment
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BACT/LAER CLEARINGHOUSE REPORT @

SOURCE TYPE/SIZE: Hog fuel boiler/550,000 1b/hr steam
NAME /ADDRESS: Potlatch, Lewislon, Idaho

DETERMINATION DATA: conomompeuomc for BACT/LAER on@MODlFIED SOURCE -
KEY DATES: Application-Recd. , Completed - ; DetéFmination-Proposed , Final__8/19/80
BY: (Agency)_EPA Region X Person_Paul Boys Phone.
AFFECTED FACILITIES  THROUGHPUT - EMISSION RATE* EMISSION LlwlTS CONTROL STRATEGY DESCRIPTION
CAPACITY 4 ~-UNCONTROLLED (Basis)"" Equipment type, etc. Eff. %
#4 Power Boiler §50,0001b/hr stea NOXx ~lo.2 10710° Bty (8) |continuous air discharge

grate, suspension firinq of
dry wood, tangantial firing,

large firebox

SOURCE _OPERATION: BATCH/CONTINUOUS: hrs/yr; % by Season

NOTES:

* Specify pollutant (PM, 502' NOx. HC, CO or other) and mass emission rate
*+ Basis symbols: Use B = BACT, N = NSPS, S = SIP, A = Achieved-in-Practice (AIP) Page of
Rev. 5/80
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Abstract

Environmental Elements Corporation, a subsidiary of Koppers Company, Inc., has employed an “in-house” pilot sized precipitator to study the
precipitability of the particulate emanating from certain combination fuel-fired boilers. Studies were made with boilers burning bark and coal, bark and
natural gas, and bark and oil. The results of these studies are described in this paper.
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INTRODUCTION

Since the beginning of man's reign in our world, efforts have been continuing to
extract the most energy out of whatever was at hand. Back in the days of the
caveman, whenever an animal was killed, nearly every part of it was used. The
meat was eaten, the skin treated and made into clothing or coverings, and the
bones- made into utensils, tools, and weapons. In those days, this was necessary
because their weapons were such that they were unable to obtain an abundance of
anything.

As man's technology advanced, he went through an era of waste. The thought then
was that the earth's resources were unlimited, and man used them with this in
mind. The great herds of buffalo, once thought to be limitless, are now almost
extinet. Many other animals and other natural resources have suffered the same
fate. We have, in time, come almost full cirecle, back to the realization that we
can no longer waste energy that we must use our natural resources wisely, because
in most cases, Mother Nature is slow to replace or replenish the supply.

An example of this awareness appeared in a recent advertisement from Georgia-
Pacific. The American Pioneers were a hardy lot, but in clearing the land for
home and farm, they consumed our forest regources at a rate we couldn't live with
today. For a typical 320 sq. ft. (29.73 m”) (16 ft. x 20 ft.) (4.88m x 6.10m) log
cabin, our forebearers used 70 trees and burned what was left over. Today, that
same number of trees would provide a 3,500 sq. ft. (325.16 m”) home - plus enough
tissue and paper product for an average family - for over 30 years. Today we know
that we must grow our trees scientifically and manage our forests so that we can
have- a' continuous harvest to feed the seemingly insatiable hunger for wood, for
paper, and for paper products. Part of this process includes the complete
utilization of all parts of the trees. The pulp and paper industry make paper from
the cellulose fibers, which amount to about 50% of this primary raw material.
Steam is generated by burning the remainder in the form of waste liquor and bark.
I'm certain that all of you are aware of the processes that produce the bark which
is a sizable by-product which must be disposed of, so I won't burden you with a
description of them, but merely say that bark is a fuel, it is available, it will
continue to be available, it is being used as a fuel, and it will continue to be used as
a fuel. However, since it is a fuel and has an ash content, the various governments
have decreed that the exhausting' of this material into the atmosphere must be
contralled. The burning of bark as a fuel is not a new concept but has been in
progress for many years. Also, the pulp and paper industry have long ago
recognized the fact that the exhaust gases from these combination boilers had to
be treated to remove much of the resultant fly ash. It has been common practice
to install mechanical collectors (cyclones, multiclones, ete.) in the system. Since
the ash from this coal and bark firing usually contained a large amount of unburned
material, the collected ash was reinjected into the furnace. This method is
nominally 70-80% efficient when the collector is well maintained, but could easily
degrade to 50% or less if the collector is not maintained properly.

Since today's pollution control regulations require that discharges must be much
less than that attainable with this type of collector, Environmental Elements
Corporation deployed their mobile pilot precipitator-to study the precipitability of
fly ashes that originate in this type of steam generator. Our first investigation into
the feasibility of using an electrostatic precipitator on a combination fuel boiler
was at the Covington, Virginia Mill of the West Virginia Pulp and Paper Company.
This boiler burned a combination of bark and coal in a traveling-grate stoker—fired



boiler. Two studies were made there, one with the fly ash that was removed by the
cyclones reinjected into- the boiler, and one without the fly ash reinjected. The
second and most recent study into this subject was at the Ferguson Mill of the
St. Regis Paper Company at Monticello, Mississippi. This boiler burns a
combination of bark and natural gas or bark and No. 6 fuel oil. Here, of course, the
only fuel burned on the traveling-grate stoker is the bark. This paper will be de-
voted to the presentation of the results of these studies.

The Covington, Virginia Mill of the West Virginia Pulp and Paper Company operates
a power station which produces its own electrical power and uses the exhaust steam
from the generators throughout the mill for processing. In two stoker-fired boilers
they supplement their coal firing with the bark removed from the wood before
pulping. In addition to obtaining the additional energy, it also eliminates the need
of otherwise disposing of the bark. The boilers fire, on the average, between
32,500 to 35,000 pounds (13,620 to 15,890 Kg.) of bark per hour and were equipped
with mechanical collectors of the multiclone type. The Ferguson Mill of the
St. Regis Paper Company has a power station which combines the outputs of their
waste heat boilers, a small package boiler and combination boiler which was used in
this program. This plant normally produces all of the electrical power required in
the mill. The combination boiler is rated at 600,000# (272,400 Kg.) of steam per

hour. Normally, 60-70% of the fuel used is bark which is supplemented with gas or
oil.

Test Equipment (Plate A)

The pilot precipitator used in the WESTVACO tests was a single chamber, 4 gas
passage, 2 field precipitator, rigidly mounted on a 32 ft. {9.75m) semi-trailer. The
discharge electrodes are mounted in pipe frames. The collecting plates are 10
gauge (3.571mm) flat plates, 4 ft. (1.22m) wide with a vertical center stiffener.
The wire frames are suspended from a single center-bolt through the top pipe to a
half-round, T-slotted bar, and are supported by insulators. The insulator
compartments are outside the gas stream, and power is conveyed to the unit from
the potheads by a metal bus bar. The. plates are suspended from their corners on
traverse support bars. The center two traverse bars are connected by a heavy bar
with a center tapered socket which accepts the inner end of the plate rapper rod.
The rapper rod projects through the roof with a muiltiflex boot providing a seal.
The entire roof is removable so that alignment may be made or plate and/or frames
removed or replaced. A small access door is provided between the fields on the
side of the unit for inspection and/or maintenance. Transition sections at the inlet
and outlet provide for the proper channeling of the gases into and out of the
precipitator. Two perforated plates are installed in the inlet transition to give
optimum flow distribution. The front end of the semi-trailer is enclosed and houses
the transformer/rectifier, all electrical instruments and meters, and the necessary
gear for running efficiency determinations. An eighteen inch diameter (.457m)
duct was used to transport the gases from the boiler room, and the discharge was a
short stack mounted directly on top of the fan. Test ports were located at the
required distances from duet disturbances, and all tests were made at a single
point. Traverses- were made early in the program, and samples were withdrawn
from a point of average velocity. An orifice with orifice taps was installed in the
inlet duet, calibrated, and later used to set flow through the precipitator.

_The pilot precipitator used in the St. Regis Paper Company tests was our, shall we

say, Mark II model. Time and hard use finally rendered the first unit unfit for
active duty, so a second one was built. Experience, gained from many tests run
with the first unit brought about a much more sophisticated, and easier to operate
unit. We have unitized it, so that it can be installed in places where the earlier one

o



could not. We have improved the housing of the new one so that assembly can be
more easily accomplished.. We have installed automatic power controls to replace
the old manual contral. The control room is separate and contains improved
instrumentation. The same 2.2 KVA transformer/rectifier is used, but it is located
directly on the precipitator. Discharge electrode rappers have been installed and
can be operated during the test if so desired. Plate rapping still employs a
pneumatic impulse rapper which is normally actuated once each 30 seconds. A
reverse impact pitot tube connected to a differential pressure gauge is now. used to
set and monitor flow which is controlled by a radial vane damper on the fan.

Test Procedure

Testing for efficiency in thee WESTVACO Test Program was in accordance with
ASME Power Test Codes 21 and 27 with some slight modifications, using medium
porosity alundum thimbles. The tests conducted at St. Regis further modified the
PTCs to use an instack Gelman Type A47 mm glass fibre filter at the outlet test
station due to the small amount of sample collected during the short time duration
tests.. Alundum thimbles were used to determine inlet loadings as before.

Conclusions on Bark and
Coal-Fired Boiler

Following the test program on the bark and coal boiler at WESTVACO, it was con-
cluded that the precipitability of the ash could be classed as medium to good with
100% of the ash being reinjected. Precipitability decreased as the amount of
reinjection decreased.  Performance indicated that barbed wire discharge
electrodes would be recommended with high intensity collector electrode rapping.

Summary of Results on
Bark and Coal-Fired Boller

The program was conducted using a stabilized efficiency method. Parameters were
set up, such as gas velocity, rapper pressure, rapper interval, ete.. early in the day.
Sampling tests of 60 minutes duration were. conducted over an eight to ten hour
test period.. A plot of these test results (Figures 1-A & 1-B) showed how collection
efficiency varied with time. Parameters were varied from day to day until
performance was constant. This represented the conditions at which the
precipitator wanted to run. These numbers were then used in calculating appro-
priate sizes or a full size precipitator. Other information gained from these tests
indicated that, even though the fly ash produced by the coal and ash was on the
high side of what we consider normal resistivity, being 1.5 x 10" ohm-em, it was
readily precipitable because of the high combustible content in the ash (25% LOI)
plus the high moisture content of the gases (10-12%).

The effect of velocity was also studied, and we found that for increases in velocity
from 3 ft./sec.. (.9141m/sec.) to 5 ft./sec.. (1.52m/sec.) the collection efficiency
remained relatively constant.

The coal burned during the tests was an eastern, low sulfur (less than 1%S), high
volatile bituminous coal with approximately 7.0% ash. Two types of dischargde
electrodes were tested - barbed and squared. The barbed indicated better
performance. The high content of combustibles in the ash and the presence of an
occasional, large fragment of still-burning bark was always possible. Self-ignition
of the ash in the holding tank after removal from the pilot precipitator occurred
several times which lead to a recommendation of some type of continuous ash
removal system. Small buildups in the precipitator presented no problems along




these lines, but the lack of inleakage kept the oxygen levels low and greatly
reduced the chances of ignition either on the collecting surfaces or in hoppers, ete.
The presence of a multiclone mechanical collector in front of the precipitator
would be a help in removing most of the larger particles, although in the later study

these sparkers were still encountered, despite the presence of a multiclone
collector.

Another factor noted during the test period was, that when the bark was removed
from the fuel supply, precipitator performance declined. This reflects truly the
fact that low sulfur coal was being burned. When the moisture was lowered from
10-13% to 4-7%, the resistivity of the resultant ash was probably very high, and
even though the inlet loading was reduced almost 50%, the residual was higher,
being typically like a precipitator collecting ash from a low sulfur coal-fired boiler.

COAL ANALYSES (AS RECEIVED)

Sample "Percent . Percent Percent Percent Percent
Date Moisture Volatile Fixed Carbon Ash Sulfur
4/20 0.93 31.7 61.5 6.7 1.14
4/21 1.10 : 32.4 60.8 6.8 0.95
4/22. 0.98 _ 34.4 59.4 6.4 0.88
4/23 0.93 _ 32.3 61.6 6.1 0.81
4/26. - 1.86 32.2. 60.2 7.6 0.84
4/27 3.91 23.7 45.1 31.4 0.55%
4/28 1.49 31.4 60.9 7.7 : 0.97
4/29 1.12 32.5 59.6° 7.9 1.00
4/30 1.24 32.2. 61.4 6.3 0.95
5/1 1.30 33.0 58.8 8.2 1.01

*Bad Sample

Figure 1-A.

ASH ANALYSES

Sample Fly Ash Ash Bark Resistvity Percent Fineness

Date Reinjection Firing Ohm—-CM Loss on lgn. % 10

4/21 Full No 1.5x 10%1 25.2 14.5

4/28 Full Yes 7.2 x lO'7 18.6 17.0

4/29 (AM) Part Yes 5.7 x 107, 29.1 11.0

4/29-(P M) Part. Yes 1.5x10 26.3 7.1
Figure 1-B.

Conclusions on Bark and
O1l or Gas~Fired Boiler

The ash produced by bark and oil or bark and gas firing could be classified as rela-
tively easily precipitated. The ash produced by bark and oil firing produced a
higher collection efficiency than the ash from bark and gas firing. Only one of our
standard discharge electrodes was employed in the main phase of our program.



Summary of Results on Bark'
and Gas or Oil-Fired Boiler
The test program at the Ferguson Mill of the St. Regis Paper Company was
conducted in a different manner than the tests at WESTVACO. At this location, we
followed a procedure that has evolved as a result of doing numerous pilot
precipitator studies during the interim between the WESTVACO tests and these.
Our practice now is, based on past studies, we select the type of discharge
electrode we feel will be best, set a gas volume which will give us a velocity in the
unit that we feel will be comparable, and adjust the rapper to give us a medium
intensity rap (Figure 2). With these parameters set, we request that the plant being
tested set a load and fuel rate that is close to normal and maintain these conditions
during our test period (Figure 3). They would come to the test conditions
approximately three hours prior to our daily starting time and would maintain a
steady state until we concluded our tests for the day. We maintained these
conditions and tested for approximately one week. We ran as many short duration
tests (25 minutes) as we could during an eight hour period and studied the results
for stability, collection level, repeatability, ete. The bulk of our tests were run
with oil being used as the supplemental fuel since it appears that natural gas will
not be too available as a constant fuel source, plus there are many places where gas
will not be available at all (Figure 4). These tests established a base which was
subsequently used to compare with later results using other parameters. Using this
method of evaluation, we determined that a low or medium level of rapping was
sufficient to keep the wires and plates clean enough to maintain a constant per-
formance. Sight glasses, installed in the roof of the pilot unit, were also utilized to
insure that the plates and wires were uniformly and lightly builtup. These sight
glasses were located over the two outside gas passages, and by utilizing a spotlight,
one could look clearly into the outer gas passage and observe the cleanllnass, the
rapper action, ete..

RAPPING INTENSITY VS. PERFORMANCE

Rapping Inlet Loading ' Qutlet Loading Efficiency
Intensity Gr/DSCF Gr/DSCF Percent
Low 0.3896 0.0073 : 98.13
Medium 0.3134 0.0070 ’ 97.77

High 0.4776 0.0101 97.88

NOTE: Gr/DSCF x 2.289 = Grams/Cubic Meter

Figure 2.

The effect of velocity was also studied, and we found that for increases in veloecity
from 3 ft./sec. (.9141m/sec.) to 5 ft. /sec. (1. 52m/sec.) the collection efficiency re-

mained relatively constant.

Figure 3 shows that although the efficiencies remained nearly constant, the inlet

loadings increased with the velocity, and the added inlet dust burden made a higher




collection efficiency possible than would have been obtained assuming a constant
inlet loading.

Gas : Inlet. Outlet

Velocity Loading Loading Efficiency
Ft./Sec. Gr/DSCF © Gr/DSCF Percent

3 0.3134 ‘ 0.0070 97.77

4 0.3541 0.0098 97.23

5 0.3798 0.0103 97.29

NOTE: Gr/DSCF x 2.289 = Grams/Cubic Meter

Figure 3.

This was the limiting velocity on our equipment with this particular duct set-up,
but it did indicate that a higher drift velocity than was obtained at 5 ft./sec.
(1.52m/sec.) could be probably obtained and utilized for projecting a full sized
precipitator.. One of the main parameters studied in Figure 4 was the various fuel
combinations..

FUEL COMBINATIONS VS. PERFORMANCE

Inlet Outlet
Type of Loading Loading Efficiency
Fuel Gr/DSCF Gr/DSCF Percent
Natural Gas
Plus Bark 0.3713 0.0176 95.26
Fuel 0il ‘
Plus Bark 0.3134 0.0070 97.77

Figure 4.

The combination of bark and oil and bark and natural gas were the two main factors
under study (Figure 4). The ash produced by bark and fuel oil firing was more
precipitable than the ash resulting from bark and natural gas firing. This:is thought:
to be the result of several things. First, there are some sulfur oxides formed that
aid in precipitation, and if any of the oil was not burned completely, its combining
with the ash from the bark would tend to lower its normal resistivity. The ash
resulting from the bark and oil precipitated with a drift velocity approximately
25% higher than when bark and gas were fired. When the amount of bark being
burned with the oil was varied, it was found that as the amount of bark decreased,
performance decreased. Of course, the inlet loading also decreased proportionately
to the amount of bark being fired, and higher efficiencies are more difficult to

- obtain with very low inlet loads.

Dust loadings coming to the pilot precipitator were low during the entire program.

)
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This is very understandable since the bark was the largest contributor to the total
ash burden, and analysis showed that it only had approximately 0.7%-2.0% ash. In
addition to this, the gases go through a multiclone mechanical collector before
coming to the pilot precipitator. Throughout the program, we found inlet loadings
from 0.150 to 0.500 Gr/SCFD  (.3435 %ram 40 1.157 gram.,

The fly ash was analyzed and showed the following properties (Figure 5).

BARK ANALYSES FROM ST. REGIS

Sample Moisture - Volatile Fixed Carbon Ash Sulfur
Number Percent Percent Percent Percent Percent BTU/LB.
1 37.8 o 47.0 14.1 1.1 0.06 5,755
2 35.7 49.6 13.7 1.0 0.02 5,701
3 30.5 55.9 11.9 1.7 0.01 5,983
4 36.9 47.3 14.9 0.9 0.05 5,728
5 36.5 49.9 11.9 1.7 0.04- 5,503
] 6 34.6- 50.6 14.1 0.7 0.03 5,869
“ 7 31.5 54.7 11.9 1.9 0.02 5,910
8 31.0 56.6 10.5 1.9 0.02 5,610
Avg. 34.3 51.5 - 12.9 1.4 0.03 5,735
Figure 5.
1. It is very low in resistivity (106 -10° ohm-em).
2. It is relatively fine, 60% (by weight) less than 10 microns and 25% less than 5

microns. Tests also indicated no appreciable amount (by weight) is
submieronic.

It had a very high loss on ignition (3 5—40%).

It had a bulk density of 18-23 lb./ft. (288.3 %ﬁ- 368.4 %{VF?

Lol

The. bark being used at this installation had the following properties, based on the
average of daily samples analyzed.

o e s . e el e e R T TN T

Moisture, as received 30-38%.

Volatile, as received 47-57%.

Fixed carbon, as received 10-15%.

Ash, as received  0.7-2.0%.

Sulfur, as received 0.01-0.06%. '

BTU, as received 4,500-6,000/1b. (10506.6 KJ 14008.8 KJ.
- Kg Kg

D o
L] (] L[4 L] . L
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The tests deseribed in Figure 5 were run when the boiler was off load contrdl;
however, when large swings in load demand occurred, or when load demand was
very low, the steam flow would vary. These plant variations were expected, and no
demands were made that the system operate in a strict, narrow pattern. During
the program, we experienced steam flow variations of greater than 2 to 1, bark
firing rates also in the 2 to 1 range with oil and gas rates to match. Generally
speaking, the pilot precipitator was capable of adjusting to any change in the flue
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gases and fly ash that occurred during these variations. Except on days when a low
percentage of bark was specifically requested, bark rates averaged from
approximately 60% to greater than 85% of the fuel based on BTU inputs.. The bulk
of our data was obtained under these conditions. The program consisted of approxi-
mately 200 individual grain loading determinations (inlet and outlet) during 24 days
of testing over an 8 week period.

This program showed that. this combination of fuels fired gives a fly ash that will be-
easily precipitated but also very easily reintrained, partially as a result of the:high
moisture content in the flue gases. If the bark were to be dried to a low moisture
content, the resistivity would no doubt increase, but the high combustible content
of the ash would keep it in the low resistivity, easy precipitability area. Also,
because of the high combustible content, care will have to be taken when
considering ash storage and removal. Occasionally, as we had found earlier at
WESTVACO, "sparkers" will come through the multiclones, could lodge in a hopper
full of ash, and with sufficient oxygen, start to char. This calls for continuous ash
removal in any full size collector.

It has been clearly demonstrated, as has been described in the preceding pages, that
electrostatic. precipitators can successfully handle the effluent from combination
fuel-fired boilers using bark and coal, bark and fuel oil, or bark and natural gas.
The ash produced from the firing of these fuels in combination are not difficult to
precipitate; the precipitator itself need not be excessively large to produce an
acceptable stack appearance, and if a reliable ash removal system is employed, no
fear ‘should arise of the possibility of damage occurring because of stlll-burmng
pieces of bark being prempltated




| AIR CLEANING SYSTEMS
L LISTING

LjFIy Ash Installations
l Employing Low Sulfur Coal

-~ PARTIAL

Air Cleaning Systems Group

P.QO. Box 1318, 3700 Koppers St.
Baltimore; Maryland 21203

' NUMBER OF Telephone 301 368-7222.
CUSTOMER PRECIPITATORS: FUEL % SULFUR
PLANT AND LOCATION ACFM: SOURCE % ASH:

l NEW YORK STATE ELECTRIC & GAS 3 Precipitators Eastern 1.0 to 1.8
Units 1=3 Total 532,000 Bituminous 18 to 21

l Jennison, New York .

> NEWYORK STATE ELECTRIC & GAS 4 Precipitators Eastem 1.0't0 1.9
Units 1-4 Total 570,000 Bituminous 25
Hickling, New York
ALCOA 6 Precipitators Texas 0.8 to 1.1
Units 1 -3 Total 1,330,000 Lignite 15
Rockdale, Texas
APPALACHIAN POWER COMPANY 6 Precipitators Eastern 0.5t0 1.3
Units 1=-3 Total 2,700,000 Bituminous 25

' Clinch River, Carbo, Virginia
OHIO POWER COMPANY 12 Precipitators Eastern 0.9 to 1.75
Gavin Units-1 & 2 Total 8,820,000 Bituminous { 6to 17

l% Chesire; Ohio ' |
OHIO POWER COMPANY 6 Precipitators Eastern' 0.8 to. 1.6
Amos #3 Total 4,410,000 Bituminous 18 -

' ‘Scary, West Virginia

» PACIFIC POWER AND LIGHT COMPANY 4 Precipitators Mine: 0.38 to 0.62
Centralia 1& 2 Total 4,932,000 Mouth 14-to0 17

l Centralia, Washington
KENTUCKY POWER COMPANY 1 Precipitator Eastarn 0.7 t0 0.97
Big Sandy #1 Total 950,000 Bituminous 10 to. 20
Louisa, Kentucky:

APPALACHIAN POWER COMPANY 4 Precipitators Eastern 1.0 to 3.0
OHIO POWER COMPANY Total 2,400,000 Bituminous 6 to 20
Spom 1—-4

New Haven, West Virginia

. NEBRASKA PUBLIC POWER DISTRICT 4 Precipitators Amax 0.15 to 0.45
Gerald Gentlemen #2 Total 3,700,000 {(WYQ) S5to 11
‘Sutherland, Nebraska _

I MEAD CORPORATION 1 Precipitator West 0.7 to:3.0
Chillicothe 5 & 7 Total -310.000 Kentucky 5to 10
Chillicothe, Ohio

l VIRGINIA ELECTRIC & POWER CO. 2 Precipitators Eastern 0.7 to 1.5

' Chesterfield #5 Total 1,300,000 Bituminous 8 to 11.5

#+3 Dutch Gap, Virginia

Form 2081 7/80
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ELEMENTS
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Subsidiary of Koppers Company, Inc.




"AIR CLEANING SYSTEMS

Recent Fly Ash Installations

CUSTOMER
PLANT AND LOCATION

BALTIMORE GAS & ELECTRIC

Unit #3, Wagner Station
Baltimore, Marytand

NEW ENGLAND POWER CO.

Units #1 and #2, Brayton Point

Somerset, Massachusetts.

NEW ENGLAND POWER CO.
Unit #3, Brayton Point
Somerset, Massachusetts

CLEVELAND ELECTRIC

ILLUMINATING COMPANY
Unit #18, Lake: Shore Station
Cleveland, Ohio

COMMONWEALTH EDISON CO.
Unit #8, Waukegan, lllinois

COMMONWEALTH EDISON CO.
Unit #6, Joliet, Illinois

KENTUCKY POWER (A.E.P.)
Kentucky Power, Big Sandy #1
Louisa, Kentucky

VIRGINIA ELECTRIC &
POWER CO.

Unit #1

Yorktown, Virginia

KANSAS CITY POWER AND
LIGHT COMPANY
Grand Ave. Station
Kansas City, Missouri

ARCO POLYMERS

Units #3 and #4
Monaca, Pennsylvania

Form 2046 1/81 Page 1

Air Cleaning Systems Group.

P.O. Box. 1318, 3700 Koppers St.
Baltimore, Maryland 21203
Telephone 301 368-7222

START-UP AND OPERATING DATA

April 1966; 1 boiler, 320 Mw, 900,000 ACFM @ 295°F, 99.0% guaranteed
efficiency.

May 1963, May 1964; 2 boilers, 240 MW each, 716,000 ACFM @ 260°F,
98.4% guaranteed efflciency.

Late 1988; 1 boiler, 640 MW, 1,560,000. ACFM @ 255°F, 99.0% guaranteed'
efficiency.

July 1982; 1 boiler, 256 MW, 790,000 ACFM g 250° F, 99.4% guaranteed
etficiency.

June 1962; 1 boiler, 355 MW, 1,051,000 ACFM @ 284°F, 98.0% guaranteed
efficiency..

June 1966; 1 boiler, 360 MW, 1,105,000 ACFM @ 290° F, 98.0% guaranteed
efticiency.

L.ate 1969; 1 boiler, 265 MW, 950,000 ACFM @ 285° F, 98.5% guaranteed
efficiency. :

April 1961; 1 boiler, 170 MW, 700,000 ACFM e 350° F, 98.0% guaranteed
efficiency. Coal/Coke Fired Boiler.

Oct. 1968; 4 boilers, 95 MW total, 410,000 ACFM @ 355° F, 97.0% guaranteed
efficiency..

Nov. 1969; 1 boiler, 400,000 #/Hr. Steam, 175,000 ACFM @ 400° F, 96.0%
guaranteed efticiency.

ENVIRONMENTAL
ELEMENTS
CORPORATION

Subsidiary of Koppers Company. Inc.



CUSTOMER
PLANT AND LOCATION

PUBLIC SERVICE COMPANY
OF COLORADO

Cherokee Unit #4.

Denver. Colorado

PITTSBURGH PLATE GLASS
INDUSTRIES
Units #11 & #12
Barberton, Ohio
PACIFIC POWER & LIGHT CO.
AND

WASHINGTON WATER POWER CO.

Centralia, Washington
Boilers #1 & #2

APPALACHIAN POWER CO. (AEP)
Amos Unit #3, Scary, West Virginia’

OHIO POWER CO. (AEP)
Gavin Unit 1
Cheshire, Ohio

Gavin Unit 2
Cheshire, Ohio

APPALACHIAN POWER CO. (AEP)

Clinch River,
Carbo, Virginia

NORTHERN INDIANA PUBLIC
SERVICE

Unit 12

Michigan City, Indiana

NEW YORK STATE ELECTRIC

AND GAS
Hickling Units 1—-4
East Coming, New York

ALUMINUM CO. OF AMERICA
Rockdale, Texas.

NEW YORK STATE ELECTRIC

AND GAS
Greenidge, New York

NEW YORK STATE ELECTRIC
AND GAS
Jennison, New York

Form 2046 1/81 Page 2

START-UP AND OPERATING DATA

Late 1968; 1 boiler, 350 MW, 1,390,000 ACFM @ 267°F, 87.0% guaranteed
efficiency.

Dec. 1968; 1 boiler, 600,000 #/Hr. Steam, 156,000 ACFM @ 325°F, 98.7%
guaranteed efficiency. 1 boiler, 420,000 #/Hr. Steam, 232,000 ACFM.

Sept. 1971; 1 boiler, 700 MW, 2,400,000 ACFM @ 315°F, 99.4%
guaranteed efficiency.
Sept. 1972; 1 boiler, 700 MW, 2,400,000 ACFM @ 315°F, 99.4%
guaranteed efficiency.

Sept. 1973; 1 boiler, 1,300 MW, 6 @ 735,000 ACFM @ 300° F, 99.75% guaranteed
efficiency.

Jan. 1974; 1 boiler, 1,300 MW, 8 @ 735,000 ACFM @ 300°F, 99.75% guaranteed
efficiency.

Jan. 1975; 1 boiler, 1,300 MW, 6 @ 735,000 ACFM @ 300°F, 99.75% guaranteed
efficiency.

Feb. 1974; 3 boilers, 230 MW, 6 @ 450,000 ACFM @ 315°F, 99.8% guaranteed
efficiency.

April 1974; 1 boiler, 600 MW, 2 @ 904,800 ACFM @ 325°F, 99.5% guaranteed.
efficiency..

March 1974; 4 boilers, 70 MW, 2 @ 135,000 ACFM @ 310° F, 99.5% guaranteed
efficiency.

Oct. 1974; 1 boiler, 150 MW, 3 @ 460,000 ACFM @ 300° F, 98.0% guaranteed
efficiency. 2 Precipitators

Feb. 1974; 1 boiler, 150 MW, @ 300° F. 2 Precipitators

April 1975; 1 boiler, 150 MW, @ 300°F. 2 Precipitators

March 1975; 2 boilers, 125,000 #/Hr. Steam, 57,500 ACFM @ 380°F, 99.8%
guaranteed efficiency.

Dec. 1974; 1 boiler, 200,000 #/Hr, Steam, 118,000 ACFM @ 320°F, 99.5%
guaranteed efficiency.

July 1975; 3 boilers, 200,000 #/Hr. Steam 3-399,000 ACFM.@ 320 F, 99 5%
guaranteed efficiency.



CUSTOMER
PLANT AND LOCATION

CONSUMERS POWER COMPANY
Kam #1 and #2
Essexville, Michigan

OHIO POWER (AEP)
Sporn #5
New Haven, West Virginia

OHIO POWER/APPALACHIAN
POWER (AEP)

Spom #1, 2, 3, & 4

New Haven, West Virginia

INDIANA & MICHIGAN ELECTRIC

Breed Station #1
Fairfield, Indiana

ST. JOSEPH POWER AND LIGHT
Lake Road, Boiler #5
St.. Joseph, Missouri

INTERNATIONAL PAPER
Mobile, Alabama

MEAD PAPERS INC,
Boilers #5 & #7
Chillicothe, Ohio

MEAD PAPERS, INC.
Boiler #8
Chillicothe, Ohio

- NEBRASKA PUBLIC

POWER DISTRICT
Gerald Gentleman #2
Sutherland, Nebraska
WESTVACO
Charleston, South Carolina

VIRGINIA ELECTRIC
AND POWER COMPANY
Dutch Gap, Virginia

ATLANTIC CITY ELECTRIC
B.L.. England Sta. Units
1&2
Beesley's Pt., New Jersey

INTERNATIONAL PAPER
Mansfield, Louisiana

Form 2046 1/81 Page 3

START-UP AND OPERATING DATA

Nov. 1976; 1 boiler, 265 MW, 2 @ 1,172,000 ACFM @ 315°F, 97.0% guaranteed
efficiency.
1977, 1 boiler, 265 MW

Dec. 1977; 1 boiler, 450 MW, 2 @ 875,000 ACFM @ 310°F, 99.8% guaranteed
efficiency. ' '

Jan. 1979; 4 boilers, 155 MW 4 @ 600,000 ACFM @ 315°F, 99.8% guaranteed
efficiency.

Late 1977; 1 Cyclone Boiler, 450 MW, 2,000,000 ACFM @ 350°F, 9®8.7%
guaranteed efficiency.

Nov. 1976; 1 pulverized coal boiler, 250,000 #/Hr. Steam 134,500 ACFM
@ 311°F, 99.0% guaranteed efficiency.

July 1976; Two Cyclone Boiiers 450,000 #/Hr. Steam each, 219,000 ACFM.
@ 336°F, 99.5% guaranteed efficiency.

Sept. 1976; 1 pulverized coal boiler, 570,000 #/Hr. Steam, 310,000 ACFM
@ 334° F, 98.75% guaranteed efficiency. 1 Precipitators

Sept. 1976; 1 pulverized coal boiler, 410,000 #/Hr. Steam 218,000 ACFM
@ 318°F, 98.75% guaranteed efficiency. 1 Precipitators

Jan. 1981; 1 pulverized coal boiler, 4,700,000 #/Hr. Steam 3,700,000 ACFM
@ 720° F, 99.8% guaranteed efficiency. 4 Frecipitators

July, 1979, 1 pulverized coal boiler, 350,000 #/Hr, Steam
215,000 ACFM @ 375°F, 98.37% guaranteed efficiency (Rigid-
Discharge Electrode Design, '‘Rigitrode’’)

June 1980, 1 pulverized.coal boiler, 2,053,000 # Hr. Steam
1,300,000 ACFM @ 311° F, 99.7% guaranteed efficiency (1 fleld
out of 'service) 99.8% guaranteed efficiency (all fields in service)
(Rigid Discharge Electrode Design,''Rigitrode’’} 2 Precipitators

Unit 1 Oct. 1980; 1 cyclone boiler 135MW, 593,000 ACFM @ 255°F

99.8% guaranteed efficiency, (Rigid Discharge Electrode Design, ‘'Rigitrode'")
Unit 2 April 1981; 1 cyclone boiler 160MW, 760,000 ACFM @ 255°F;

99.11% guaranteed efficiency (Rigid Discharge Electrode Design, ‘'Rigitrode’’)

July 1981, 2 Pulverized Coal & Bark boilers 500,000 # Hr. steam
2-347,000 ACFM @ 350°F, 99.8% efficiency.



CUSTOMER
PLANT AND LOCATION

CROWN ZELLERBACH CANADA, LTD.

Campbell River, B.C.
Boilers 1, 2,3

START-UP AND OPERATING DATA

January, 1982; 3 Hog Fuel Boilers (salt-soaked logs); 285,000 ACFM @ 395°F; 87.50%
guaranteed efficiency, triple chamber (Rigid Discharge Electrode Design, “Rigitrode”)

Form 2046 1/81 Page 4
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SECTION VIl —= PREVENTION QF SIGNIFICANT DETER!IORATION

A. Company Monitored Data
1. — -3 ____ nosites 3 s L (C)so2- 1 Wind spd/dir

Period of monitoring June / / 1981 to _June / /1982
month day year month day year

Other data recorded Ambient temperature at one (1) site

Atfac_h all data or statistical summaries t0.this application.

l 2. Instrumentation, Field and Laboratory

a} Was instrumentation EPA. referenced.or its equivalent? _X.. Yes No
b) Was instrumentation caiibrated in accordance with Department procedures? X Yes No’ Unknown
8. Merteorological Data Used for Air Quality Modeling '
1. 3 _VYear{s)ofdatafrom 1/ 1 /[ 70 w__1 [/ 1 / 74
month day year . month-  day year
2. Surface data obtained from (location} Jacksonville, Florida
3. Upper air (mixing height) data obtained from (location) Waycross, Georgia
_ 4. Stability wind rcse (STAR) data obtained from (location) __Jacksonville, Florida
lC. Com;:uter'Models Used
1. ISCST (5-vear) Modified? If yes, attach description.
2. _ISCLT (5-vear) Modified? If yes, attach description, |
3. Modified? If.ye's, attach description.-
a. ' ' Madified? If yes, attach description.

Attach copies.of all final model runs showing input data, receptor locations, and principle output tables.

Applicants Maximum Allowable Emission Data

Pollutant Emission Rate

rp o See Section III.C. grams/sec
SOZ See Section III.C. grams/sec

Attach list of emission sources. Emission data required is source name, description on point source (on NEDS point number),

D.

E. Emission Data Used in Modeling
UTM coordinates, stack data, allowable emissions, and normal operating time.

F.

Attach all other information supportive to the PSD review.

*Specify bubbler (B) or continucus (C).

G. Discuss the sacial and sconomic impact of the selactad technolagy versus other applicable technolagies (i.e., jobs, payrali, oro-
duction, taxes, energy, etc.). Include assessment of the environmental impact of the sourcss.

Positive social and economic impacts are expected as a result of using the
selected control technologies.

IH Arttach scientifie, 2ngineering, and technical material, reports, publications, journals. and other competent relevant information

) cescribing the theory and aoplication of the requested dest available control rechnology.
IDE See Attachments ‘

R FORM 17-1,122(16) Paga 10 of 10
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AL SH- 4374)

| l : : STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
I APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SOURCES

lsouncs-wps: Recovery Boiler No. 5 (1 New! [ ] Existing

APPLICATION TYPE: [x] Construction [ ] Operation [ ] Modification
‘:OMPANY NAME: _Georgia-Pacific Corporatlon " COUNTY: Putnam

dentify the specific emission point source(s) addressed in this appliication (i.e. Lime Kiln No. 4 with Venturi Scrubber; Peeking Unit

No. 2, Gas Fired) __Recovery Boiler No., 5 with ESP and two Smelt Dissolving Tanks (No, 5 with sgm]bber)

'souace LOCATION:  Street _N. of S.R, 216, W. of U.S.17 City _Palatka
UTM: East _434.0 'North' 3283.4

l Latitude 29 o __ 41 +_00 N Longitude .81 o ___ 40 _45 w

APPLICANT NAME AND TITLE: _Roger C. Sherwood, Technical Director

PPLICANT ADDRESS: P.0. Box 919, Palatka, Florlda 32077

SECTION |: STATEMENTS BY APPLICANT AND ENGINEER

| am the undersigned owner or authorized representative * of Georgia-Pacific Corporation

| certify that the: statements made in this application for a construction

permit are.true, correct. and. complete to. the best of my knowledge and belief. Further, | agree to maintain and operate the
pollution control source and pollution controi facilities in such a manner as tc comply with the provision of Chapter 403,
Florida Statutes, and all the rules and regqulations of the department and revisions thereof. | also understand that a. permit, if
granted by the department, will be non-transferable and'| will promptily notify the department upon sate or legal transfer of the
permitted estabiishment. .

'4 APPLICANT

*Attach letter of authorization

Name and T’tie (P|easa Type) ]
Date: e it Telephone No. 204/325-2001

PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chaptef 471, F.S.)

This is to certify that the engineering features of this poilution controi project have been designed/examined by me-and found to
be in conformity with modern engineering principles applicabie to the treaument and disposal of poilutants characterized in the
permit application. There .is reasonable assurance, in my professional judgment, that the pollution control facilities, when prop-
erly maintained and operated, will discharge an effluent that complies with ail aoplicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will furnish, it authorized by the owner, the appli-
cant a set of instructions for the proper maintenance and operation of the pollution control faciiities and, if applicable, pollution

I sources. _ P
: ' - Signed: : /@M’Zf/ d ‘ 60#
l ‘.\mimm,," David A, Buff

. @;,,, ‘ Name (Please Type}
3 Q -.‘0' Te, . {/
S "Q\FM‘ :

\\\\ v 'y,
- o 7,
(Affix Seal) _/r-/l'f:c“\”)”" Environmental Science and Engineering, Inc.

PN '

~
~

-~

~

-~

- zu'

-

-

-

-

=

o
-r

\({'\g\, k3 : Company Name (Please Type)
2, 128l o P.0. Box ESE, Gainesville, Florida 32604
fﬂm'l CF o Mailing Address (Please Type)
s ) P v,*
(e 1O0LEEY. Date: — 672~ 8 Teiephone No. _904/372-3318

,”Uﬁf .zﬁe h’\.‘“ \\\
’l ?@"Eﬂ “ ‘%\\\\

1See Section 17-2.02(15) and (22),,[—1 da\)«dmtmstranve Code, (F.A.C.)
DER FQORAM 17-1.122/16) Page 1 of 10
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SECTION I1: GENERAL PROJECT INFORMATION

A.  Describe the nature and extent of the project. Rafer to pollution control equipment, and expected improvements in source per-
formance as a result of installation. State whather the project will result in full compliance. Attach additional sheet if necessary.
A new 607,500 pound steam/hr ow _odor on-dire
with electrostatic precipitator, will be constructed. In addition, two smelt dissolving
tanks, No.. 5, - will be constructed, equipped with wet scrubbers. The source will
comply with all applicable emission and air quality standards.
B. Schedule of project covered in this application (Construction Permit Application Oniy)
Start of Construction —_September 1982 - Completion of Construction 1985
C. Costs of pollution controi system(s): {Note: Show breakdown of estimated costs only for individual components/ynits. of the
project serving poilution control purposes. Information on actual costs shall be furnished with the application for operation
permit.)
Precipitator — approx. $4.0 million
2 scrubber systems — approx. $210,000 each
0. Indicate. any previous DER permits; orders and notices associated w1th the emission point, including permit issuance and expira-
tion dates.
Not applicable
E. Is this application associated with or part of a Development of Regional Impact (DRI1) pursuant to Chabév §80 ﬁionda Statutes,
and Chapter 22F-2, Florida Administrative Code? Yes X _No 53\ 3\,\‘6\'&.\ f\p"’
F. Normal equipment operating time: hrs/day 24 ; days/wk 7— wks/ye 31 ;if power plant, hrs/yr —___;
if seasonal, describe:
G. If this is a new source or major modification, answer the foilowing questions. {Yes or No)
1. Is this source in a non-attainment area for a particular pollutant? Yo
a. If yes; has."offset” been applied? -
b. If yes, has-“Lowest Achievable Emission Rate” been appiied? -
c. If yes, list non-attainment pollutants.
2. Does best avaiiable control tﬂchnology (BACT) apply to this source? If yes, see
Section V1. Yes
3. Does the State “Prevention of Significant Deterioriation” {PSD) requirements Yes
apply to this source? ifyes, see Sections VI and VII.
4, Do “Standards of Performance for New Stationary Sources” (NSPS} apply to Yes
this source?
S. Do “National Emission Standards for Hazardous Air Pollutants” (NESHAP)
apply to this sourca? No

Attach all supportive information reiated to any answer of “Yes”. Attach any justification for any answer of ‘*No’’ that might be
considered questionabie.

OER FQRAM 17-1.122(18) Page 2 of 10



Raw Materiais and Chemicals Used in your Process, if applicable:

SECTION II1: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)

1
"
1

Contaminants P i
L, Utilization * .
Description ‘ Relate to Flow Diagram
Type. lf % Wt Rate - Ibs/hr
IBlack Liquor Particulate 5,5 ‘ 230,769 A
IBlack Liquor Solids ParticulateL Unknown 150,000 A
Smelt Particulate Unknown 63,000 C
| : . -
|
| | )

2. Product Weight (Ibs/hr):

Airborne Contaminants Emitted:

*At rated capacity

Process Rate, if appiicable: (See Section V, Item 1)

1. Total Process Input Rate (Ibs/hr): _ 150,000 1bs. Black Liquor Solids/hr.

63,000 1bs. Smelt/hr.; 607,500 1b/hr steam

»

See attached sheet

- em o sm e

1 _ - - - &
Name of Emission AIIowRed Emission2 Aélowablea‘ Potentiai Emission Reéate-
i _ - _ ate per mission ] to Flow
Contaminant lelgsx‘%gm A]E/t\l{.lfl Ch. 17-2, F.AC. Ibs/hr Ilbs/hr T/yr‘ Diagram
1
|
D. Control Devices: (See Section V, Item 4)
Range of Particles® Basis for
(Ml‘;lg:;e&aggr;l;\l/?\‘eo ) Contaminant Efficiency Size Collected . \ Efficiency.
: {in micrans) i (Sec. V, It3
ESP-Environmental articulate 99% ‘ Submidron ‘ See Attach-—
elements .! ! ! ment B
br equivalent | ! '
i .
Scrubbers-—Flex Kleen or Particulate l 987 ; Submicron
] : i
equivalent | i !

1See Section V, ltem 2.

heat input)

slf Applicable

DER FORM 17-1.122(18) Paga 3 of 10

2Reference applicaole emission standards and units (e.g., Section 17-2.05(6) Tabie I,

3Galculated from operating rate and appiicable standard

4€Emission, if source-operated without control (See Section V, Item 3)

. (1), F.A.C. — 0.1 pounds per miilion 3TU




GP.1MTB-II1/C.1

6/1/81
Section IITI-C. Airborne Contaninants Fmitted
Fmission Allowed Fmissin Allowable Potential Emssion  Relate
Maximum Actual Rate Per Fmi ssion to Flow
Name of Contaminant (1bs/bhr)  (Toms/yr) h. 17-2, FA.C.  (lbs/hr) (1bs/br)  (Tons/yr)  Diggram
Recovery Boiler: oA
0.031b /3000 lbs
Particulate 75.4 323.0 3 1b/3,000 ELS* 75 4k 7,500 32,850 D
Sul fur Dioxide 250.0 1,011.0 NA NA 250 1,095 D
Nitrogen Oxides 89.1 381.7 NA NA 89 390 D
Carbon Monoxide 871.2 3,732.0 NA NA 871 3,816 D
Volatile Org. Camp, 48.0 205.6 NA NA 48 210 D
Total Reduced Sulfur . 5.2 22.3 1 ppn 5.2%% 650 2,847 D
Smelt Tark Vents:
Particulate 15.0 64.3 NA 15.0%* 250 1,095 E
Sul fur Dioxide 5.0 © 214 NA NA 5 22
Total Reduced Sulfur 1.3 5.4 NA 1.3%% 22 96

* Federal NSPS is more strirgent than State Regulation
*k NSPS Level



IE. Fusis

r —
Caonsumption Maxi Heat |
Type (Be Specific) aximum Heat {nput
l avg/hr | max./hr (MMBTU/hr)
glack Liquor at 697 Solids 230,679 230,679 | 990
lNo 6 Fuel 0il " L= 23.8° 146
*Units Natural Gas, MMCF/hr; Fuel Qils, barreis/hr: Coal, Ibs/hr *Used only for startup, shutdown, emer-

gencies, and checking

Fuei Analysis: Black Liquer Solids/No. 6 Fuel 0il
Percant Suifur: * 2.5 : Percent Ash: */0,7

Density: */7.88 ' lbs/gal  Typical Percent Nitrogen: */0 -
Heat Capacity: 6,600/18,500 BTU/Ib */£145,780 BTU/qgal

Qther Fuet Contaminants {which may cause air pollutioﬁ)_: *Unknown

If applicable, indicate the percent of fuel used for space heating. Annuai Average —__NA__ Maximum ___NA

Indicate liquid or'solid wastes generatad and method of disposal.
Particulate collected in ESP reinjected into process

Scrubber water reinjected to process or sent to waste treatment svstem

Emission Stack Geometry and Flow Charactens‘na (Provude data for each stack) N ) I

H.
Stack Height: 250-RB; 250 ~STV ft.  Stack Diameter: 13.2- RB 5 O—STSE‘ ' e
Gas Flow Rate: 375,100-RB: 31,900 e3-STWCFM Gas Exxt*Temp_qrature:393iRB/163‘-'§TV . OF.
Water Vapor Content: — 25 : : % Velocity: _43.7=RB; 27,1 ea-STV FPS

*Twoe identical stacks

SECTION IV: INCINERATOR INFORMATION
Not Applicable

| \ - i | Typa V , Type VI
Type Q ‘ Type | Type il Type I i Type IV ; . ! .

Type of Waste | : ! . ' ; ! (Liq& Gas {Solid
l {Plastics) (Rubbish) (Refuse) . {Garbage) | (Pathological) l' Byprod) | By-prad.)
| i f j

LbS/hI’ ! | ! g

| Incinerated | i !

; | i

Description of Waste.

Totai Weight Incinerated {Ibs/hr) Design Capacity (Ibs/hr)

Approximate Number of Hours of Operation per day days/week

Manufacturer

Date Constructed Modei No.

QER SCRAM 17-1.122(18) Paga 4 of 10




Volugue Heat Releass Fuel Temperature
| (fr) (BTU/hr) Tyre 3TU/r (OF)
Primary Chamber
Secondary Chamber |
tack Height: ft.  Stack Diameter Stack Temp.
Gas Flow Rate: ACFM _ ' DSCFM*® Veiocity FPS

Type of pollution controi device: [ ] Cyclone [ )] WetScrubber [ | Afterburner [ | Other {specify)

3rief description of operating characteristics of control devices:

1f 50 or more tons per day design capacity, submit the. emissions. rate-in grains per standard cubic foot dry gas corrected to 50% ex-
cess air. -

Ultimate disposal of any effluent other than that emitted.from the stack (scrubber water, ash, etc.):

- s mm =m

SECTION V: SUPPLEMENTAL REQUIREMENTS

ease provide the following suppiemants where required for this application.

-t
.

Total process input rate and product weight — show derivation.

See ' Attachment f‘ ’
To a construction application, attach basus of emission estimate (e.g., design calculations, design drawings, pertinent manufac-
turer’s test data, etc.,) and attach proposad methods (e.q., FR Part 80 Methods 1, 2, 3, 4, 5) to show proof of compliance with
applicatle standards. To an operation application; attach test resuits or methods used %o show proof of compliance. Information
provided when applying for an operation permit from a construction permit shall be indicative of the time at which the test was

made. See Attachment A

Attach basis of potential discharge (e.q., ernission factor, that is, AP42 test).
W l}ttach r}
ith construction perrmt application, inc ude design details for all air pollution control systems (e.g., for baghouse include cloth

to air ratio; for scrubber include cross-section sketch, ete.).

See Attachment B
With construction permit application, attach derivation of control device(s) efficiency. Include test or design data. ltems 2, 3,
and 5 should be consistent: actual emissions = potential (1-efficiency).

See Attachment B
An 8% x 11" flow diagram which will, without revealing trade secrets, identify the individuai operations and/or processes. Indi-
cate where raw materials enter, where solid and liquid waste exit, where gaseous emissions and/or airborne pamcies are evolved
and where finished products are obtained.

See Attachment A
An 8% x 11" plot plan showing the location of the establishment, and points of airborne emissions, in relation to the surround-
ing area, residences and .other permanent structures and roadways (Example: Copy of relevant portion of USGS topographic

map). See PSD report

L]

m Lol

~ o

o

An 84" x 11" plot plan of facility showing the location of manufacturmg processes and outlets for airborne emissions. Reiate
all flows to the flow diagram.

See Combination Boiler #5 Application

QER SOAM 17-1.122(18) Page 5 of 10
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GP.1/PSD/RB-A.1
5/31/81

ATTACHMENT A

EMISSIONS ESTIMATES

Fuel Usage and Process Weight Rates

Black liquor solids = 6,600 Btu/lb (dry basis)
Black liquor solids feed = 150,000 lb/hr (dry) -
Btu needed per 1lb steam = 1,629.6

150,000 1b/hr x 6,600 Btu/lb + 1,629.6 Btu/lb = 607,500 1lb steam/hr

Heat input = 150,000 x 6,600 = 990 x 105 Btu/hr

Fuel oil only burned for startup, shut down, emergencies, and system.
checking

Maximum fuel oil, when burned =
1,000 gal/hr x 145,780 Btu/gal = 146 x 106 Btu

Recovery Boiler

1. Maximum Emissions

Particulate

Based on NSPS of 0.044 gr/dscf ‘
Max flow rate = 200,000 dscfm (based on No. 4 -ecovery boiler
operation) 230l 1oy

200 000 dscfm x 60 x 0.044 gr/dscf + 7,000 gr/1lb = ;§'4alb/hr N5PS moet

Based on Tab\c]]'_ 3”3/5000\\0 vlach lui solids x 190,000 b /e (dn.() feed b5, 2 1801b [ ke s‘\'r‘w\bfn'f

Sulfur Dioxide

From AP-42: 5‘1b»802/ton of air dried unbleached pulp -~

3,000 1b BLS = 1 ton air dried unbleached pulp (ADUP)
150 000 1b/hr BLS + 3,000 = 50 Eens/hr ADUP
50 x. 5 = 250 1b/hr 7
1071 TPY
Nitrogen oxideP15

From 1981 TAPPI conference paper, used highest emission factor
for nondirect contact evaporator boilers with production greater
than 1,000 tons/day: 0.09 1b/106 Btu

990 x 106 Btu/hr x 0.09/106 = 89.1 1b/hr —

381710 TrY

voC 390: 3

'From TAPPI conference paper, for nondirect contact evaporator
boilers, highest factor: 0.32 1b/1,000 1b BLS
150,700 1lb/hr x 0.32 1b/1,000 1b = 48.0 lb/hr

A05.637TPY
21034
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GP.1/PSD/RB-A.2
5/31/81

Carbon Monoxide

From TAPPI conference paper, for nondirect contact evaporator
furnaces, highest factor: 0.88 1b/106 Btu ./

990 x 106 x 0.88/10% = 871.2 1b/hr
3,733 & TPY
From AP-42: wuse lower valué'forqproperly operated boiler:
2 1b/ton air dried unbleached pulp

150,000 + 3,000 x 2 = 100 lb/hr
~Nag.Y TPy

Total Reduced Sulfur
Table Tz 1 gpm = 1380:bpy/m’
NSPS = 5 ppm dry basis *:?kev—/””——-

MW H,S = 34; 5 ppm = 6,953 ug/m3
200,000 dscfm x (. 3048)3 m3/£t3 x 60 x 6, 953 x 107 6 + 454
= 5.2 lb/hr o
luUaL.' oH ) HL1T?1 D
State of Florida Standard = 1 ppm or 0.03 1b/3,000 1b BLS

1L ppm = 1 lb/hr
0.03 1b/3,000 1b BLS x 150 000 = 1.5 1b/hr .~
> T8

Other Regulated Pollutants 657

No- known emission factor for other*polluténts.
Actual Emissions
Particulate

75.4 1b/hr x. 24 x 7 x 51 + 2,000 = 323 tons/yr

~ Sulfur Dioxide

250 1b/hr x 24 x 7 x 51 + 2,000 = 1,071 tons/yr 63535}

Nitrogen Oxides

89.1 1b/hr x 24 x 7 x 51 + 2,000 = 381.7 tons/yr
vVoC

48 1b/hr x 24 x 7 x 51 + 2,000 = 205.6 tons/yr

Carbon Monoxide

871.2 1b/hr x 24 x 7 x 51 + 2,000 = 3,732 tons/yr

Total Reduced Sulfur

5.2 1b/hr x 24 x 7 x 51 + 2,000 = 22.3 tons/yr
2%




GP.1/PSD/RB-A.3
5/31/81
3. Potential Emissions
Particulate

Use AP-42 untreated emission factor (Table 10.1.2-1) of
150 1b/ton ADUP

50 tous/hr ADUP x 150 = 7,500 1b/hr = 32,850 toms/yr
D 9% = N151b)he= ga(.s TPy
985

Sulfur Dioxide

AP-42 untreated factor same as with ESP (5 1b/ton)

250 1b/hr x 8,760 + 2,000 = 1,095 tons/yr

) . 10710 TeY
Nitrogen Dioxide: 1095.0

89.1 1b/hr x. 8,760 + 2,000 = 390 toms/yr
361,776y 3405

vocC :
48 1b/hr x 8,760 + 2,000 = 210.2 tons/yr

Carbon Monoxide

871.2 1b/hr x 8,760 + 2,000 = 3,815.9 tons/yr

Total Reduced Sulfur

Use AP-42 factor for.HZS and reduced sulfur compounds =
12.+ 1 = 13 1b/ton ADUP

50 toms/hr x 13 = 650 1b/hr = 2,847 tons/yr v

4... Smelt Dissolving Tanks

1

¢ Particulate:

Maximum Emissions: NSPS = 0.2 lb/ton BLS (dry basis)
150,000 1b/hr + 2,000 x 0.2 = 15 lb/hr

Actual Emissions: 15.0 lb/hr x 24 x 7 x 51 + 2,000 = 64.3 tons/yr
%60 T LS
Potential Emissions: AP-42 factor for untreated emissions =
5 1b/ton ADUP

L0
50 tons/hr x 5 = 250 1b/hr = 1,095 tons/yr v

Sulfur Dioxide

Maximum Emissions: wuse AP-42 factor 0.1 1b/ton ADUP

50 tons/hr x 0.1 = 5 1b/hr

Actual Emissions :
5.0 1b/hr x 24 x 7 x 51 + 2,000 = 21.4 tons/yr

8760 AR
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GP.1/PSD/RB~-A.4
5/27/81

Potential Emissions: same- as maximum
5 lb/hr x 8,760 + 2,000 = 21.9 tons/yr

Nitrogen Oxides, VOC, Carbon Monoxide

No emission factors available

Total Reduced Sulfur

o
Maximum Emissions: use NSPS of 0.0168 lb/ton BLS (dry weight):
150,000 + 2,000 x 0.0168 = 1.26 lb/hrv
§7L0 55 T
Actual Emissions
1.26 lb/hr x 24 x 7 x 51 + 2,000 = 5.4 tons/yr
%Tle0 S\S
Potential Emissions: Use combined AP-42 factor for H9S and
reduced sulfur compounds of 0.44 lb/ton ADUP -~

50 tons/hr x 0.44 = 22 lb/hr = 96.4 tons/yrv

Fuel O\t Max. 33.% Bbls/an@ 1Hb x 108 BbL) he

A\?qv'\'\\cu\a“'ef. QM*_M“(D
 4a x 339 10@5)+3] 100D = 3%.D 3.0
6.’ %Oa'u
CTNAK23.% x5 x 1SN 4 1000° 349.3
S . IM1%, 3 TRy
22+ 400 () x 23,5 X423 1000 = Ae:O
13,4 T
-0, cor
5 x 23.% R ya 21000 = S.0
atha TPy
E. voC
| A 33.¥ Al 10005 1.0
M T
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10. WOOD PRODUCTS INDUSTRY

Wood processing involves the conversion of raw wood to either pulp, pulpboard, or one of several types of
wallboard including plywood, particleboard, or hardboard. This section presents emissions data for chemical
wood pulping, for pulpboard and plywood manufacturing, and for woodworking operations. The burning of wood -
waste in boilers and conical bumers is not included as it is discussed in Chapters 1 and 2 of this publication.

10.1 CHEMICAL WOOD PULPING Revised by Thomas Lahre
10.1.1 Generall

Chemical wood pulping involves the extraction of cellulose from wood by dissolving the lignin that binds the
cellulose fibers together. The principal processes used in chemical pulping are the kraft, sulfite, neutral sulfite-
semichemical (NSSC), dissolving, and soda; the first three of these display the greatest potential for causing air -
pollution. The kraft process accounts for about 65 percent of all pulp produced in the United States; the sulfite
and NSSC processes, together, account for less than 20 pércent of the total. The choice of pulping process is de-
termined by the product being made, by the type of wood species available, and by:economic considerations.

10.1.2 Kraft Pulping:

10.1.2.1 Process Descriptionl.2—The kraft process (see Figure 10.1.2-1) involves the cooking of wood chips
under pressure in the. presence.of a cooking liquor in either a batch or a continuous digester. The cooking liquor,
or “white liquor,” consisting of an aqueous solution of sodium sulfide and sodium hydroxide, dissolves the lignin
that binds the cellulose fibers together. .

When cooking is completed, the contents of the digester are forced into the blow tank. Here the major portion
of the spent cooking liquor, which contains the dissolved lignin, is drained, and the pulp enters the initial stage of
washing. From the blow tank the pulp. passes through the knotter where unreacted chunks of wood are removed.
The-pulp is then washed and, in some mills, bleached before being pressed and dried into the finished product.

[t is.economically necessary to recover both the inorganic cooking chemicals and the heat content of the si:ent
“black liquor,” which-is separated from the cooked pulp. Recovery is accomplished by first concentrating the
liquor to a level that will support combustion and. then feeding it to a furnace where burning and chemical recovery
take place. s

Initial concentration of the weak black liquor, which contains about 15 percent solids, occurs in the multiple-
effect evaporator. Here process steam is passed. countercurrent to the liquor in a series of evaporator tubes that
increase the solids content. to 40 to S5 percent. Further concentration is then effected in the direct contact
evaporator. This is generally a scrubbing device (a cyclonic or venturi scrubber or a cascade evaporator) in which
hot combustion gases from the recovery furnace mix with the incoming black liquor to raise its solids content to
55 to 70 percent.. . - A v

The black liquor concentrate is then sprayed into the recovery furnace where the organic content supports
combustion. The inorganic compounds fall to the bottom of the furnace and are discharged to the smelt dissolving
tank to form a solution called “green liquor.” The green liquor is then conveyed to a causticizer where slaked
lime (calcium hydroxide) is added to convert the solution back to white liquor, which can be reused in subsequent
cooks. Residual lime-sludge from the causticizer can be recycled after being dewatered and calcined in the hot
lime kiln.

Many mills need more steam for process heating, for driving equipment, for providing electric power, etc., than

can be provided by the recovery furnace alone. Thus. conventional industrial boilers that burn coal, oil, natural
gas, and in some cases, bark and wood waste are commonly employed.

&
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10.1.2.2. Emission and Controlsl-6—Particulate emissions from the kraft process occur primarily from the re-
covery furnace, the lime kiln, and the smelt dissolving tank. These emissions consist mainly of sodium salts but
include some calcium salts from the lime kiln. They are caused primarily by the carryover of solids plus the sub-
limation and condensation of the inorganic chemicals.

Particulate control is provided on recovery furnaces in a variety of ways. In mills where either a cyclonic

‘scrubber or-cascade: evaporator.serves.as-the-direct contact. evaporator, further control is necessary as these devices
~are generally-only 201050 percent.efficient for. particulates.. Most often in these cases, an electrostatic precipitator

is.employed after the direct contact evaporator to provide an overall particulate control efficiency of 85 to 99
percent. In a few mills, however, a venturi scrubber is utilized as the direct contact evaporator and simultaneously
provides 80 to 90 percent particulate control. In either case auxiliary scrubbers may be included after the
precipitator or the venturi scrubber to provide-additional control of particulates.

Particulate control on lime kilns is generally accomplished by scrubbers. Smelt dissolving tanks are commonly
controlled by mesh pads but employ scrubbers when further control is needed.

“The characteristic odor of the kraft mill is.caused in large part by the emission of hydrogen sulfide. The major
source is the direct contact evaporator in which the sodium sulfide in the black liquor reacts with the carbon
dioxide in the furnace exhaust. The lime kiln can also be a potential source as a similar reaction occurs involving .
residual sodium sulfide in the lime mud. Lesser amounts of hydrogen sulfide are emitted with the noncondenmble
off- -gasses from the digesters and muIUple-cﬁ'ect evaporators..

The kraft-process odor also results ﬁ'om an assortment of organic sulfur compounds, all of which have extremely
low odor thresholds. Methyl mercaptan and dimethyl sulfide are formed in reactions with the wood component
lignin. Dimethyl disulfide is formed through the oxidation of mercaptan groups derived from the lignin. These.
compounds are emitted from many points within a-mill; horwever, the mam sources are the dlgcsterfblow tank
systems and the direct contact evaporator. :

Although odor-'- control devices, per se-, are not generally employed. in kraft mills, control of reduced sulfur
compounds can be accomplished by process modifications and by optimizing operating conditions. For example,
black liquor oxidation systems, which oxidize sulfides into less reactive thiosulfates, can considerably reduce -
odorous sulfur emissions from the direct contact evaporator, although the vent gases from such systems become
minor odor sources themselves. Noncondensible adorous gases vented from the digester/blow tank system and.
multiple-effect evaporators can be destroyed by: thermal oxidation, usually by passing them through the lime:
kiln. Optimum operation of the recovery furnace, by avoiding overloading and by maintaining sufficient oxygen
residual and turbulence; significuntly reduces emissions of reduced sulfur compounds from this source. In addi-
tion, the use of fresh water instead of contaminated condensates in the scrubbers and pulp washers further reduces
odorous emissions.. The effect of any of these modifications on a given mill’s emissions will vary considerably.

Several new mills have incorporated recovery systems that eliminate the conventional direct contact évaporators.
In one.system, preheated combustion air rather than flue-gas provides direct contact evaporation. In the other,
the multiple-effect evaporator system is extended to replace the direct contact evaporator altogether. In both of
these. systems, reduced sulfur emissions from the recovery furnace/direct contact evaporator reportedly can be
reduced by more than 95 percent from conventional uncontrolled systems.

" Sulfur dioxide emissions result mainly from' oxidation of reduced sulfl-.lr compounds in the recovery furnace.
1t is reported that the direct contact evaporator absorbs 50 to 80 percent of these emissions; further scrubbing, if

cmployed, can reduce them another 10 to 20 percent..

Potential sources of carbon monoxide emissions from the kraft process include the recovery fumace and lime
kilns. The major cause of carbon monoxide emissions is furnace operation well above rated capacity, making it
impossible to maintain oxidizing conditions.
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Some nitrogen oxides are also emitted from the recovery furnace and lime kilns although the
amounts are relatively small. Indications are that nitrogen oxides emissions from each of these sources

* are on the order of 1 pound per air-dried ton (0.5 kg/air-dried MT) of pulp produced.® ¢

A major source of emissions in a kraft mill is the boiler for generating auxiliary steam and power.
"The fuels used are coal, oil, natural gas, or bark/wood waste. Emission factors for boilersare presented

in Chapter 1.

—_—

Table 10.1.2-1 presents emission factors for a conventional kraft mill. The most widely used -
particulate controls devices are shown along with the odor reductions resulting from black liquor

oxidation and incineration of noncondensible off-gases.

10.1.3 Acid Sulfite Pulping | ) T by Tom Lahre

T10.1.3.1  Process Deacription“--'-rhe production of acid sulfite pulp proceeds similarly to-kraft pulp-

ing except that different chemicals are used in the cooking liquor. In place of the caustic solution used
to dissolve the lignin in the wood, sulfurous acid is employed. To buffer the cooking solution, a bisul-
fite of sodium, magnesium, calcium, or ammonium is used. A simplified flow diagram of a magnesium-
base process is shown in Figure 10.1.3-1. :
Dlgestlon is carried out under high pressure and high temperature in either batch-mode or con-
tinuous digesters in the presence of a sulfurous acid-bisulfite cooking liquor. When cooking is com-
leted, the digester is either discharged at high pressure into a blow pit or its contents are pumped out
at a lower pressure into a dump tank. The spent sulfite liquor (also called red liquor) then drains
through the bottom of the tank and is either treated and disposed, incinerated, or sent to a plant for
recovery of heat and. chemicals. The pulp is then washed and processed through screens and centri-
fuges for removal of knots, bundles of fibers, and other materials. It subsequently may be bleached,
pressed, and dried in paper-making operations. '

Because of the variety of bases employed in the cookingliquor, numerous schemes for heat and/ or
chemical recovery have evolved. In calcium-base systems, which are used mostly in older mills, chemi-
cal recovery is not practical, and the spent liquor is usually discarded or incinerated. In ammonium-

base operations, heat can be recovered from the spent liquor through combustion, but theammonium
_base is consumed in the process. In sodium- or magnesnum-base operatlons heat, sulfur, and base

recovery are all feasible:

- i e o

~ If recovery is pracuced the spent weak red liquor (which contains more ‘than half of the raw
materials as dissolved organic solids) is concentrated in a multi ple-effect evaporator and direct contact
evaporator to 55 to 60 percent solids. Strong liquor is sprayed into a furnace and burned, producing
steam for the digesters, evaporators, etc., and to meet the mills power requirements.

When magnesium base liquor is burned, a flue gas is produced from which magnesium oxide is

" recovered in a multiple cyclone as fine white powder. The magnesium oxide is then water-slaked and

used as circulating liquor in a series of venturi scrubbers which are designed to absorb sulfur dioxide
from the flue gas and form a bisulfite solution for use in the cook cycle. When sodium-base liquor is
burned, the inorganic compounds are recovered as a molten smelt containing sodium sulfide and
sodium carbonate. This smelt may be processed further and used to absorb sulfur dioxide from the
flue gas and sulfur burner. In some sodium-base mills, however, the smelt may be sold to a nearby kraft
mill as raw material for producing green liquor.
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Table 10.1.2-1. EMISSION FACTORS FOR SULFATE PULPING?
' (unit weights of air-dried unbleached pulp} -
EMISSION FACTOR RATING: A ’
' Sulfur Carbon Hydrogen RSH, RSR,
. -Type Particulates® | dioxide (S0,)® | monoxided sulfide(S9° . RSSR(S=)°f
Source control ib/ton | kg/MT | ib/ton | kg/MT | Ib/ton | kg/MT | Ib/ton | ka/MT | Ib/ton | kg/MT
Digester relief and Untreatedd - - - - - - 0.1 |0.06 1.6 0.75
blow tank ' '
Brown stock washers - | - Untreated - - 0.01 0.008 | ~ - 0.02 | 0.01 0.2 0.1
Multiple effect: Untreated 9 - - (001 [0.005 | - - 01 |0.05 |04 |oO.2
evaporators . . . ,
Recovery boiler and Untreated D 15 (75, |6 2.5 2-60)1-30]12! e: l'i o.sil
direct contact Venturi 47 235 |5 26 |[2-60]1-30]12" |6 1 0.5
evaporator . scrubber! ' - i o i
Electrostatic 8 |4 |b 26 |2-60| 1-30|12 |6 1 0.6
precipitator . . . .
Auxiliary - -[3-18¢ 1.6-7.693 16 [2-60] 1-30[12 |s&' "' |os'
o - scrubber
Smelt dissolving Untreated [ 2.5 0.1 |0.06 - - 0.04 |0.02 0.4 0.2
-tank Mesh pad 1 05 0.1 0.05 - — 0.04 |0.02 0.4 0.2
", Lime kilns Untreated 46 225 (0.3 0.15 10 ) 0.5 [0.25 0.256 |0.125
B Scrubber 3 15 (0.2 01 10 6 06 |0.25 0.26 |0.125
Turpentine Untreated - - - - - - 0.01 |0.005 | 0.5 [0.25
condenser . ' :
. Miscellaneous . Untreated —_ - - - - - - - 0.5 0.25
sources '

_rFor more detaileq data on specific types of mills, consult Reference 1.

PReterences 1. 7, 8.
CReferences 1, 7.9, 10.

dReto(ences 6. 11. Use higher value for overloaded furnaces.

°Refe(ences 1. 4. 7-10, 12, 13. These reduced sulfur compounds are usually expressed as sulfur,
fRSH-mpthy! mercaptan; RSR-dimethyl sulfide; RSSR-dimethyl disulfide.

911 the noncondensible gases from these sources are vented to the lime kiln, recovery furnace, or equivalent, the reduced sulfur compounds

are destroyed..

Prhese factors apply when either a cyclonic scrubber or cascade evaporator is used for direct contact evaporation with no further contrais.

99 percent when oxidation is complete and the recovery furnace is operated optimally.
jTheam factors apply when a venturi scrubber is used for direct contact evaporation with no further controis.
kuse 16(7.5) when tha auxiliary scrubber follows a venturi scrubber and 3(1.6) when employed after an electrostatic precipitator.
When black liquor oxidation is included. a factor of 0.6{0.3) should be used.

lincludos knotior vents, brownstock seal lanks, etc. ,

Hhese reduced sultur compounds (TRS] are typically reduced by 60 percent when black liquor oxidation is employed but can be cut by 90 to
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An application fee of $20, unless exempted by Section 17-4.05(3), F.A.C. The check should be made payabls to the Department
of Environmental Reguiation.

With an appiication for operation permit, attach a Certificata of Compietion of Construction indicating that the source was con-
structad as shown in the construction permit, )

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY
Recovery Boiler
Are standards of performance for naw: stationary sources pursuant to 40 C.F.R. Part 60 applicable to the source?
k] Yes [ ] No.

Contaminant ' Rate or Concentration
Particulate Matter 0.044 gxr/dscf and 357 apacitry
Total Reduced Sulfur 5 ppm by volume (drv basis)

Has EPA .declared the best available-control technotogy for this class. of sources {|fyes, attach copy) [x] Yes [ ] No

Contaminant _ " Rate or Concentration
Particulate Matter _( ’

- = Internal Process Design of Boiler

Sulfur Dioxide

Total Reduced Sulfur ~ _3 ppm at 87 0, — low odor design of bm"]‘e‘:

What emission levels do you propose-as best availabie control technology?

Contaminant . B Rate.or Concentration
Boiler: Pa‘rticulat;e_"Mati_:er'V 0,044 s:_m/dscf‘and 35% opacitw

Total Reduced Sulfur .5 ppm 7 - odor desion of haoiler

All other pollutants iule.r_deﬂzmand_nmmnﬂa.tim—

Describe. the ekisting controi and treatment technology (if any).
1. Control Device/System: Elec‘trostéti,c Precipitator

Operating Principles:  Electric charging of Ea—rti_c“les-‘ by high voltage corona followed by
. . . migratien to -oppositely chalrée&.elect;rode for collection.
Efficiency:" 997+ (manufacturer's data) 4 “Capial Costs:

Useful Life: 5 to 10 years 6. Operating Costs:

Energy: 150 KW 8. Maintenance Cost: See Attachment B

© N oW

Emissions:

Contaminant Rate or Concentration
See Attachment B

*Explain method of determining D 3 above.

OER FORM 17-1.122(16) Page 6 of 10




10. Stack Parameters See Attachment B
a. Height: ft. b. Diameter: ft.
¢c. Flow Rate: : ACFM d. Temperature: OF
e. Velocity: FPS

. Describe- the control and treatment technology available (As many types as applicable, use additional pages if necessary).

1..
a. Controif Devica: Electrostatic Precipitator
b. Operating Principies::
g See Item D
c.. Efficiency™: d. Capital Cost:
e. Useful Life: f. Operating Cost:
g. Energy™: : h. Maintenance Cost:
i.  Availability of construction materiais and process chemicais:
j. Applicability to manufacturing processes:.
k. Ability to construct with controi-davice, install in available spacs, and operate within proposed leveis:
2.

a.. Control Devics:

b. Operating Principles:.

c.. - Efficiency™ _ d. Capital Cast:
e. Useful Life: © f. Operating Cost:

g. Energy*™: ' h.. Maintanance Costs:

i.  Availability of construction materials and process chemicals:

i. Applicability to manufacturing processas:

k.. Ability to construct with control device, install in available space, and operate within pfoposed levels:

*Explain' methad of determining efficiency.
**Energy to be repbrted in units of electrical power — KWH design rate,
3.
a. Control Device:

b.. Operating Principies:

c. Efficiency *: . d. Capital Cost:
e. Life: f. Operating Cost:
g. Energy: h. Maintenance Cost:

*Explain methad of determining efficiency above.

l CER FQORM 17-1.122(18) Page 7 of 10




i.  Availability of construction matariais and process chemica!s:
j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in avaiiable space and operate within proposad leveis:

a. Control Device

b. Operating Principias:.

¢. Efficiency™: d. Capital Cost:
e. Life: : f. Operating Cost:
g.. Energy: h. Maintenance Cost:

i. Awvailability of construction materiais and procass chemicais:

j. Applicability to manufacturing processes:.
k. Ability to construct with control devicf., instail in availabie space, and. operate within proposed |eveis:
F;. Describe the controi technology seiected:
1. Controi Device: Electrostatic Precipitator
2. Efficiency®: 9974 3. Capital Cost:
4. Lifer 5 to 10 years | 5. Operating Cost: See Attachment B
6. Energy: 150 KW - 7. Maintenance Cost:
8. Manufacturer: Environmental Elements or equivalent
9. Other locations where employed on'similar processes:‘ '
a. See attached vendor list. and efficiency guarantees.
(1) Company:
(2 Mailing Address: _
(3). City: _ o (4) State:
(5) Environment;l Manager:
(8) Telephone No.:
*Explain method. of determining efficiency. above.
~ (7) Emissions®:

Contaminant Rate or Concentration

(8) Process Rate*:

(1) Company:
'(2) Mailing Address:
(3) City: {(4) State:

*Applicant must provide this information when available. Should this information not be avaiiabie, applicant must state the reason(s)
why,

CER FORM 17-1.122(16) Page 8 of 10
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(8) Environmental Manager:
(6) Teiephone No.:
(7} Emissions™:

Contaminant.

Rate or Concentration

(8) Process.Rata*:

10. Reason for selection and description of systems:

See attached sheet..

flicant must provide this information when availabie. Should this information not be available, appiicant must state the r2ason(s)

CER POAM 17-1.122(18) Paga 3 of 10
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Recovery Boiler - Nearly all recovery furnaces in the pulp and paper
industry have been controlled by electrostatic precipitators (ESP's).
The degree of control has varied, ranging from 90 percent on older
installations to 99.8 percent on recent installations. The attached
Envirommental Elements. brochure lists many of these installations, most
of which are guaranteed at efficiencies above 99 percent. The proposed
boiler will be a low odor, non-direct contact evaporation type boiler.
No applications of fabric filters or wet scrubbers (except after ESP on

existing unit) have been reported in the literature.

Because of the widespread usage of ESP's on recovery boilers, and their
high removal efficiencies, an ESP was chosen as BACT for this appli-
cation. Fabric filters would be unsuitable because of the sticky nature

of the particulate, which would plug the bags.

An economic analysis was performed for various ESP control levels (see
Attachment B). This analysis indicates that achieving a 0.02 gr/dscf
exhaust léading compared to 0.044 (NSPS) would require 20 to- 30 percent
greater capital investment and about a 10 percent increase in annualized
costs. In addition, the low-odor requirement for the new recovery
boiler increases the size of the ESP by about 20 percent as compared to
a. high-odor boiler,. further'increasing the cost of control. Because of
the relatively low particulate emission rate associated with the boilers
at NSPS levels (75 lb/hr) and the small impact of all particulate
sources at G-P (see PSD report), control below the NSPS level is not

considered necessary or justified.

Three (3) BACT determinations are known to date for a recovery boiler.
In all three, ESPs at 99.5 to 99.7 percent efficiency were selected to
control particulate emissions to the 0.10 g/dscm (corrected to 8%

09) NSPS level. This level is equivalent to 0.044 gr/dscf.
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The attached test data summary for the existing recovery boiler at G-P
(Attachment B) shows that the 0.044 gr/dscf NSPS level has been exceeded
on occasion (6 times out of 23 tests). This has occurred even though
the: ESP for this recovery boiler is overdesigned (as stated by Environ-
mental Elements and confirmed by their list of ESP installations--Hudson
Pulp and Paper designed for 540,200 acfm but has actually not exceeded
about 375,000 acfm). This overdesign has resulted in lower particulate
emissions. As a result, the NSPS level of 0.044 gr/dscf is considered
to be an emission level reasonably achievable, considering economics,

energy and environmental impacts.

Sulfur dioxide control systems are not known to have been applied to
recovery boilers, except in oﬁe case where BACT was an impingement-type
wet scrubber. Because of the relatively low sulfur dioxide emission
rate of the boiler of 250 lb/hr, equivalent to about 0.25 1b/106 Btu,

no add on control systems are justified. Such a system would cost

 upwards of $4 million (see proposed Combination boiler application for

similar costs), would produce a solid waste sludge which must be
disposed of, and would require a significant energy input (approximately
2,000 kw). As a further comparison, the Seminole Electric Cooperative
plant currently under construction near G-P will emit approximately
13,000 1b/hr of SO; under maximum load conditions. Therefore, BACT

for the proposed recovery boiler for SO is proposed as the

uncontrolled AP-42 emission rate. EPA has declared BACT for SO to

be internal process design of boiler in the other BACT determinations

done to date.

Information concerning NOy emissions from Kraft Pulp Mill recovery
furnaces is virtually nonexistent. As a result, little information is
available concerning operational techniques and furnace modifications to
reduce NOy formation. The NCASI study (see Combination boiler
application) represents the most comprehensive, up—to-date study
available. 1In this study, NOy emissions were found to be only a

function of firing rate as a percentage of total capacity: as firing
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rate increased, NO, emissions per 109 Btu heat input decreased.
No relationship was found between Ndx emissions and:

- the number of liquor burners employed,

- the type of burner tips used, or

- the liquor pressure at the burner tips.,

Since the NSPS for fossil-fuel steam generators for liquid fuel firing
is 0.3 1b/106 Btu, the firing of black liquor in the proposed

recovery furnace, with an expected emission rate of 0.09 1b/106 Btu
for large furnaces, represents the best control method available for

Nox .

Similarly, no feasible control methods, except for proper boiler
operation, are known to exist for VOC or CO. VOC emissions were found
to be  less for non-direct contact evaporation furnaces than for
direct-contact evaporator furnaces (see NCASI study). Therefore, the
proposed recovery boiler represents a lower VOC emission level., The
data also indicate that minimum VOC emission correlate with minimum

CO emissious.

For TRS, process controls and non-contact evaporators are considered as
the only control technique for use on existing boilers (see Final
Guideline Document: Control of TRS Emissions from Existing Kraft Pulp
Mills). TRS emissions are described as a function of combustion air,
rate of black liquor solids feed, turbulence in the oxidation zone,
oxygen content of the fluegas, the spray pattern and droplet size of
black/iiquor feed, and the degree of disturbance of the smelt bed. New

boiler designs have considered these parameters as reducing TRS

emissions.
The promulgated NSPS of 5 ppm was based upon achievable levels with the

low~odor boiler. In the only BACT determination known to date for

recovery boilers, the. NSPS level was selected as BACT, with the control
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technique being the low-odor design. Consequently, BACT for TRS for the

proposed boiler is proposed as the 5 ppm NSPS level, with utilization of

the low-odor type recovery boiler.
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ATTACHMENT B

RECOVERY BOILER BACT INFORMATION

Flow Rate = 200,000 dscfm, 375,100 acfm (from present No. 4 recovery
boiler operation)

NSPS Level = 0,044 gr/dscf particulate
Efficiency Calculations:

1. 0.044 gr/dscf x 200,000 x 60 + 7,000 = 75.4 1lb/hr

Uncontrolled emissions (see Attachment A) 7,500 1b/hr

Efficiency = (7,500 - 75.4) = 7,500 x 100
level

997 to meet NSPS

2. 0.03 gr/dscf x 200,000 x 60 = 7,000 = 51.4 lb/hr

Efficiency required = (7,500 - 51.4) = 7,500 x 100 = 99, 3%
3. 0.02 gr/sdcf x 200,000 x 60 = 7,000 = 34,3 1lb/hr
Efficiency required = (7,500 - 34.3) + 7,500 x 100 = 99.5%
Cost Data for Low-Odor Recovery Boiler
Mass. Required. Capital  Annual
Grain Loading Emissions: Efficiency Cost Cost
(gr/dscf) (1b/hr) (%) ($x106)  ($x103)
0.044 75.4 99.0 2.1 465
0.03 51.4 99.3 2.4 500
0.02 34.3 99.5 2.5 520

Cost data obtained from "Operation and Maintenance of Particulate Control
Devices in Kraft Pulp Mill and Crushed Stone Industries,”" adjusted for

10 percent inflation rate per year. By comparison, Environmental
Elements roughly estimated $5 million capital costs to meet 0.02 gr/dscf
and $3.75 million capital cost to meet 0.044 gr/dscf.
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OPERATION OF NO. 4 RECOVERY BOILER WITH ESP:
SUMMARY OF TSP EMISSIONS TESTS

5/31/81

Flow Rate Grain Loading
Date (dscfm) (gr/dscf)
02/28/77 164,109 0.0113
03/04/77 156,147 0.0497
03/04/77 159,474 0.0229
Average 159,910 0.0280
09/28/77 138,965 0.0369
09/29/77 140,863 0.0416
09/29/77 141,025 0.0157
Average 140,284 0.0314
03/78 167,837 0.0510
165,821 0.0819
185,644 0.0293
Average 173,100 0.0541
09/78 150,368 0.0485
153,896. 0.0446
142,433 0.0514
Average- 148,899 0.0482
04/79- 229,303 -
171,399 0.0306
. 183,489 0.0158
Average 194,730 0.0232
09/79 134,951 0.0296
142,429 0.0145
152,045 0.0123
Average 143,142 0.0188
03/80 174,981 0.0060
173,501 0.0141
_ 177,782 0.0139
Average 175,421 0.0113
09/80 196,637 0.038
192,917 0.041
198,136 0.007
Average 195,897 0.029

o e eyt
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DACL/LALR LOARLINLUNUUSE RLPURZ

BEST AVAILABLE COPY 701

smh e/ S : HaniIMOAMng SN NS s "m =

—NAML/ADDRESS g|§g -Cascade Corporation, Rumiard, Mame 042726

DETERMINATION IS:

CONDITIONAL
for NEW

BY ‘Environmental Protecti e .
: (Agency)

,(Pﬁi?ﬁ_w} ISSUED on

SOURECE

4/@/1ﬁ

(date)

Jabhn Courcier.

1 ~
w
, BASIS* of BACT /LA}:R@

(FTS) 223-4448 ‘

(Person) (Phon

PERMIT PARAMETERS;: THROUGHPUT
CAPACITY POLLUTANT (5)| EMISSION LIMIT(s), CONTROL STRATEGY -DESCRIPT,
AFFECTED FACILITIES | (Weight Rate): EMITTED and (basis for)*¥ Equipment Type, Etc. Ef
. recteqg to :
Recovery Boiler 850 ADT pulp/day | Particulates | 0,10 g/dscm, 3% G3; ESP 99.7%
: ' 50, {150 ppm, Célgffzt,eg to Internal Process Design of boiler
TRS 5 ppm, §85r5§:ted © Low=odor Design of hailer | -
Smelt tank 850 ADT pulp/day | Particulates |0.1 g/kg of black liquorsoliliss
” ' low pressure (6-8" Hzo) scrubbed 95% .
TRS 0.0084 g/kg black liquor
) solids; N Wet scrubber ;
1
It :
NOTES: NSPS was considered to be BACT jn this situation because the regs for kraft pulp mills are relatively recent (2/23/78)
'
* Circle one, BACT1 means a determination made under pre-1977 amendments; BACT2 means

post-1977 amendments to CAA,

| 3

Basis symbols:

Use B=BACT, N=NSPS,

S=SIP,

L=LAER



BACT/LAER CLEARINGHOUSE REPORT

SOURCE TYPE/SIZE: SEMICHEMICAL/KRAFT PULP MILL: 2194 TAD/D

NAME /ADDRESS: INTERNATIONAL PAPER COMPANY, PO BOX 160707, MOBILE, ALABAMA 36616
DETERMINATION DATA: CONDITIONAL/FINAL/PENDING for .LAER on NEW/MODIFIED SOURCE '
KEY DATES: Application-Recd. , Completed ~—— ; Determination-Proposed , Final
BY: (Agency) _ U.S. EPA REGION VI Person Phone
AFFECTED FACILITIES THROUGHPUT EHISSION RATE, EMISSION LIMITS CONTROL STRATEGY DESCRIPTION
CAPACITY -UNCONTROLLED (Basis)*" Equipment type, etc. Eff,
Recovery furnaces  (2) 50, 10 1b/h each {B) | Good process controls
(straight kraft) TRS b ppmv, at 8% O2 (N)]|Good process controls
CO 110 1b/h (B) | Good process controls
o NO,, B8 1b/h (B) | Good process controls
i M 4.0 1b/h ea, and (N) Electrostatic precipitators | 99.7
D.10 g/dscm at 8% O, |with pneumatic rappers
Prwer/Steam Bailers — (2)
Coal fired: 645x106 Btu/h max. SO2 a 1.2 1b/106 Btu, (N) | Low sulfur fossil fuels to
' and 774 1b/h ea. |meet NSPS requirements.
SOURCE QPERATION: BATCH/CONTINUOUS: hrs/yr; % by Season
W Sp Su - F
NOTES: 2 coal firing only
B 1008 0il firing |
¢ Firing fossil fuel with wood residue: proration is 1.2 lb/lO6 Btu for coal, 0.80 .'Lb/lO6 Btu for oil,
0.24 1b/10° for wood contribution.
d Firing fossil fuels
* Specify pollutant (PM, $0,, NO, , HC, CO or other) and mass emission rate
** Basis symbols: Use B = BACT, N = NSPS, S = SIP, A = Achieved-in-Practice (A[P) Pagey of 1q



BACT/LAER CLEARINGHOUSE REPORT ’

SOURCE TYPE/SIZE: SEMICHEMICAL/KRAFT PULP MILL: 2194 TAD/D

NAME /ADDRESS: INTERNATTONAL PAPER COMPANY, PO BOX 160707, MOBILE, ALABAMA 36616
DETERMINATION DATA: CONDITIONAL/FINAL/PENDING for BACT/LAER on NEW/MODIFIED SOURCE
KEY DATES: Application-Recd. , Completed s Determination-Proposed -, Final
pY: (Agency) U.S. EPA REGION VI Person Phone
AFFECTED FACILITIES | THROUGHPUT EMISSION RATE, | VEHISSION LIMITS CONTROL STRATEGY DESCRIPTION
Lime kiln (coptd) CAPACITY ~UNCONTROLLED . (Basis)** Equipment type, etc. Eff. %
PM el.1 1b/h . (B) Ventﬁri scrubber with 28-30" 1 99 8
' . pressure drop :
TRS 8 pomy. dry, at 10% (N Good,orocess.controls and
‘ 0] | incineration
Dissolving Tanks ___ (2) M 11.3 1b/h ea, and (N]Water/fume impingement wet 99,8
3 : . 0.1 g/kg black liquor scrukber B
solids '
TRS 5 ppnv, dry, at 8% (N] .Good process controls.
. . 0,
Lime Slaker PM 2 1b/h (B] Water/fumeimpingement wet 99.5
~ scrubber _

SOURCE OPERATION: BATCH/CONTINUQUS: __hrs/yr; % by Season

W Sp Su F
NOTES:

| * Specify pollutant (PM, SOZ' NOx. HC, CO or other) and mass emission rate
| ** Basis symbols: Use B = BACT, N = NSPS, S = SIP, A = Achieved-in-Prattice (AIP) Page 9 of 1

) ~ ~— ' : \_/)




BACT/LAER CLEARINGHOUSE REPURT Page 1 of 3 pages
SOURCE TYPE/SIZE: KRAFT PULP MILL | | PULPING CAPACITY 1034 TONS/DAY
NAME/ADDRESS : BOISE CASCADE, P.O. BOX 500, WALLULA, WA 99363
DETERMINATION IS:  CONDITIONAL/FINAL/PENDING: DATE OF ISSUE: 2/24/78  BASIS:* BACT]/LAER
" FOR NEW/MODIFIED SOURCE _
gy EPA REGION X LARRY SIMS AND PAUL BOYS  (206) 442-1106
(Agency) ' (Person) (Phone)
PERMIT PARAMETERS:
THRQUGHPUT . ‘
: CAPACITY, POLLUTANT(S) EMISSION LIMIT(S) CONTROL STRATEGY DESCRIPTION
AFFECTED FACILITIES weight rate EMITTED AND BASIS FQR** Equipment type, etc. | Eff.,%
Reavery hniler (No.2)| 238 ADT/day TSP | 0.44 gr/scf/476 (N} ESP _ 99 5
feed or 738,000F 1h/day
S0, 160 _ppm/5424 1h/day (B)| Impinger type wet 95
scrubber ' '
Opacity 352 ()
Lime kiln 544 tons/day TSP (gas}0.067 gr/scf/a66  (B)|Venturi scrubber
1b/day
or 847 ADT
> .
NOTES: Pounds black liquor dry solids/day; ADT means Air Dried Tons,

Where no NSP requirement, state standards apply for opacity - 20%

* Circle one. BACT-1 indicates determination made under pre-1977 amendments; BACT-2 indicates post-1977
amendments to CAA.

«**  Basis symbols: Use B = BACT, N = NSPS, S = SIP, L = LAER, P = PSD Increment



BACT/LAER CLEARINGHOUSE REPORT Page 2 of 3 pages

SOURCE TYPE/SI2€: KRAFT PULP MILL PULPING CAPACITY 1034 TONS/DAY

NAME /ADDRESS : BOISE CASCADE, P.O. BOX 500, WALLULA, WA 99363

DETERMINATION IS:  CONDITIONAL/FINAL/PENDING: DATE OF ISSUE: _ 2/24/78 . pasis:» BACT]/‘LAER
‘ FOR NEW/MODIFIED SOURCE

BY EPA REGION X ) LARRY SIMS AND PAUL BOYS (206) 442-1106
(Agency) ~ (Person) ' (Phone)
PERMIT PARAMETERS: |
THROUGHPUT C
CAPACITY, POLLUTANT(S) EMISSION LIMIT(S) CONTROL STRATEGY DESCRIPTION
AFFECTED FACILITIES weight rate EMITTED AND BASIS FOR** Equipment type, etc. | Eff.,%
Lime kiln (continued) TSP (0il) | 0.12 gr/scf/906 (B)
: . 1h/day
Opacity 20% (S)
50, ~ 5 ppm/19 1b/day  (B)
No.2 Dissolver Qent 253 ADT TSP 71 1b/day (N)| Chemico-type scrubber
. Opacity 208 Sy
Decker hood 200 ADT TSP 0.01 ADT/2 1b/day (B)
Opacity | 20% (S)

NOTES:

* Circle one. BACT-1 indicates determination made under pre-1977 amendments; BACT-2 indicates post-1977
amendments to CAA.

**  Basis symbols: Use B = BACT, N = NSPS, S = SIP, L = LAER, P = PSD Increment



ENYIROMMENTAL
ELEMENTS
CORPORATION

Subsidiary of Koppers Company, Inc.

Clean Air From Paper Mill
Recovery Boilers Without Corrosion

J.R.ZARFOSS

Mgr. Technical Development
Air Cleaning Systems
Environmental Elements Corp.
Baitimore, Maryland

PRESENTED AT A JOINT SEMINAR
SPONSORED BY :

AIR POLLUTION CONTROL ASSOCIATION
NATIONAL ASSOCIATION OF CORROSION ENGINEERS
INDUSTRIAL GAS CLEANING INSTITUTE
ATLANTA, GEORGIA, JANUARY 1976




BEST AVAILABLE COPY

lA CKGROUND

Collection of sodium sulphate (salt
cake) from paper mill recovery boiler
glue gas by electrostatic precipitators

quires special attention. Excessive

rrosion is an ever present hazard.
The sources of the problem are the
high moisture content of the flue gas
hd the corrosive atmosphere sur-
unding most installations.
~ A brief look at history will provide

an understanding of the severity of the:
ituation. In the fifties, a- precipitator
as typically located on the ground”

ith- horizontal ductwork leading to a

masonry stack. The ductwork was
I"wade of mild steel. In- many installa-:

ons. salt cake accumulated on the
uct floor; probably the result of eddys
and swirls in the gas stream. The: steel

under these accumulations corroded.

t a rapid rate.
The precipitator shell was made of
lazed tile block to inhibit chemical
attack. Performance was generally
tisfactory; however, cracks in the
Eortar and tile resulted in corrosion
the structural steel embedded in
the wall.

Internal components of the precipi-

tor were made of mild steel and had

satisfactory life.

In the early sixties, a major design
change was initiated in order to ex-

nd. the life of the ductwork. Precipi-

tors were placed on top of the boiler

ilding. All ductwork could then be
vertically oriented to eliminate fall-out.
a8 addition,. the: quality of insulation
las.improved.

Ductwork. corrosion was. now under
control. Because of the high elevation,
tall stacks were not needed. Short, 15

ot, steel stub stacks.were attached

- the- top of the precipitator. It was
quickly discovered that the stacks had
to be well insulated to prevent corro-

ion. event at gas temperatures of
'75°C (350°F).

- These new boiler buildings. were
typically talier than the oider buiidings,
z=nd the precipitator was frequently

ngulfed in vapors and gases from

arby vents and stacks which were

shorter in height. The atmosphere con-
tained both acid mist and mists that
!ere caustic. Water as a vapor and a
ist was also present. The paint on alil
xterior surfaces was rapidly attacked
making: it difficult to protect the steel.
aopper was particularly vulnerable.
lectrical components required fre-
ent maintenance:. Specification re-
quired that the- alumnium hand rails
could. not be an alloy containing
pper. Fittings, locks, and gauges of
ass had. a very short life.
The shell of the precipitator was
still: made of tile block, but the preci-
jtators became larger in size due to
Igher efficiency requirements. Build-
mg movement, vibration, and thermal
stresses, combined with the larger
ize, caused additional maintenance
roblems for the tile shell. These prob-
'ms caused designers to consider
alternatives, and by 1967 steel shell
precipitators were in use. It was an-
cipated that this transition would re-
ire. a thorough understanding of
recipitator corrosion.

PROBLEM IDENTIFICATION

In the early stages, metal which is
corroding rapidly has the appearance
of many thin brittle sheets separated
by layers of granular material. The
brittle sheets are iron oxide in color,
and the granular material is sometimes
a bright orange. With time, the layers
break away from the parent metal and
extend out into space hinged along
one side. The combined thickness can
be as much as 1/2 inch. When the
parent metal is examined in these
localized areas, it has been found that
only a few thousandths of an inch
have been removed. This indicates a
substantial increase in volume. Rapid
corrosion is most frequently found on
the-inside surface of steel which has
stiffeners or structural columns at-
tached to the outside. It is also prev-
alent around door frames. and in the
corners of the shell. A typical pre-
cipitator is shown in fig. 1.

Corrosion problems were not re-
stricted to the paper mill application;

-the scientific community, in response

to the needs of industry, searched for

the mechanisms by which metal is

attacked when exposed to flue gas. In
1971, J. Gooch wrote- an excellent
summary of this work. )

Flue gas from a boiler contains H,0O
vapor with some SO, present. Below
415°F, 99% of the SO, vapor combines
quickly with the H,O vapor to form
H.SO. in the vapor phase.' As the tem-

‘perature of the flue gas is lowered,

the H.SO. vapor becomes. saturated
and forms a- “‘mist.” Sulphuric acid in
flue gas does not necessarily condense
on a cool surface.’

The acid ‘“dew-point” temperature
is-the beginning of the saturation proc-
ess. This temperature cannot be ac-
curately defined because there is no
sharp boundary between the vapor
and liquid phase. The amount ‘‘con-
densing” is a function of temperature
with the maximum rate occurring 40-
60°F below the onset temperature. As
the temperature is lowered further, the
rate decreases. Avoiding the tempera-
ture associated with the peak rate of
saturation is. highly desirable and
more important than dew-point in con-
trolling corrosion.z Unfortunately, it is
not predictable.

The charts and.graphs seen in litera-
ture relating H,O, SO;, and H,SO,
vapor to dew-point temperature shouid
be considered only as the theoretical
amount available in the gas. They
cannot be used to predict corrosion.

The general “rusty” condition seen
in most precipitators is probably the
result of acid deposits and other harm-
ful elements, such as chlorides, as
they relate to both operating condi-
tions and atmospheric moisture during
idle periods. The rapid catastrophic
corrosion, seen occasionally, is most
likely the result of water condensing
on the metal surface during operation
and forming a dilute solution with
whatever acids and salts are present.
Depending on composition, this solu-
tion can vigorously attack the metal.:
(Do not overlook air leakage as an
aggravation factor.)

The dew-point temperature of the

uncombined water vapor is separate
and distinct from the acid dew-point.
It is predictable and measureable and
must be avoided to minimize corro-

sion. The dew-point is process de-

pendent, but 75°C (165°F) is a typical
value for recovery boiler flue gas.
There are other sources of trouble.

Some precipitators have a re-circu--
lating pool of liquid, referred to as-

“plack liquor”, under the treatment
zone. It is used to catch and remove
the collected material. Vapors from this
pool are corrosive and this character-
istic increases with greater amounts. of
oxygen and sodium sulphide.» Water
vapor which also escapes from this
pool, can locally raise the dew point

temperature. Further compounding the:

problem is the temperature of the
black liquor. The pool, being at 80°C
(180°F), conducts: heat from the steel
shell causing it to approach the water
vapor dew point.

To summarize, the amount of cor-
rosion occurring on a low temperature
metal surface in a precipitator is a
function of the water and acid content
of the flue gas, the metal and gas tem-
perature, the composition of the par-
ticulate matter, the nature of the inter-
actions occurring between the vapors,

steel, and: particulate matter and the-

rate of acid transfer to the metal sur-
face.}

THE SOLUTION: maintain the tem-
perature of the steel exposed to the
flue gas above the dew point of the
water vapor.

DESIGNS FOR TODAY

Precipitator installations being de-
signed today have evoived from the
problems of the past. Locating the
precipitator on top the boiler building
is not as attractive as it once was be-
cause of the high cost of exterior
maintenance. Horizontal ductwork is
again being used but is kept to a
minimum. High quality insulation is
used to maintain the temperature of
the steel. Satisfactory ductwork is an
accepted fact.

The main concern is the precipitator
shell. Probiems arise because the
temperature of the shell varies over its
surface. Heat available from the gas
to maintain the shell temperature is
not uniform inside the precipitator.
The lowest amount of heat is available
in the zones of slow gas circulation,
such as the top, bottom and corners
of the shell. Also, the heat loss
characteristic is not uniform because
of the structural members attached to
the shell. At flue gas temperatures
above 180°C (350°F) a well con-
structed, well insulated steel sheli
precipitator will have no problem,
even in the cooler zones. Gas tempera-
tures of 130°C to 140°C (265°F) are
known to be a problem because the
highest heat-loss surfaces, in the

. cooler zones, begin to show evidence

of rapid corrosion. In practice, 150°C
(300°F) is the approximate boundary
below which supplementai heating is
required in addition to insulation.
There are two heating techniques
in practice today. Stationary electric
heaters are sometimes placed be-
tween the insulation and shell panels




in the problem areas. Another tech-
nique is to circulate heated air in the
space between the insulation and the
shell; 7000 CFM and 500,000 BTU per
hour are typical values. This hot air
chamber can also be formed by a
double wall of steel. In the latter case,
insulation is then placed against the
outer skin. All steel components at-
tached to the outside shell surface
must be totally within the hot air
chamber to inhibit heat loss.

The user, as well as the designer,

must give careful consideration to the-
There have

operating procedures.
been instances where vapors and
gases have been vented into the
precipitator as a means of releasing

them into the atmosphere. If these:

gases are low in temperature and/or
have a high moisture - content, they
can create major problems. Rapid
localized corrosion surrounding the
point of entry is a result typical of this
practice. The reason is, of course, the
raising of the dew-point temperature
or the cooling of steel in the troubled
area. Two examples illustrate the
severity of the situation. A vent from a

tank containing a hot liquid was in-

troduced into the lower portion of the
precipitator. This is typically the zone
of lowest temperature. In this space

under the treatment zone or located.
gas baffles and the lower extremities.
of the collection surfaces. After three

months of this practice, a 3 ft. diam-
eter hole was found in the % inch
baffle, and the bottom 24 inches of
nearby 18 GA. collection surfaces
were destroyed. At another installa-
tion, water was substituted for the

black iiquor pool under the treatment
zone. The additional moisture from
the water pool and, possibly, its tem-
perature caused rapid corrosion. In
only six months, the bottom six feet
of all collection surfaces were trans-
formed| into a configuration similar to
lace.

Upon shutting down a precipitator
and observing the salt cake clinging to
the inside surfaces, some operators
have thought it best to wash the
components with water. Sodium sul-
phate is soluble in water, and washing
is a relatively easy accomplishment.
However, this raises the humidity of
the air inside the treatment zone, and
the liquid solution created by the
water and Sodium Sulfate can be
highly corrosive. The result is more
harmful than if the precipitator had
been left dirty. Every washing seems
to take its toll especially if the precipi-
tator is then to remain idle for long
periods of time. The recommended
procedure for idle periods is to close
all doors and hatches and to maintain
the temperature of the steel shell
above the water dew-point of the
contained atmosphere.

In the past, experimenters have
painted the inside surface of the steel
with protective coatings. The object
was to prevent condensation from
coming in contact with the metal. In
this way, it was hoped to eliminate
the dependency upon expensive in-
sulation. Surface preparation was
costly and had to be done expertly to
have any chance of success. With use,
small ruptures. in the coating were
commonplace allowing the elements

Fig. 1

of corrosion to enter. This procedure
has not had a good long-range
history.

Good maintenance is paramount in
the fight against corrosion. The integ-
rity of the insulation must be fre-
quently inspected and kept water tight.
Many precipitators operate under
negative pressure and the inleakage
of air can be disastrous. [nleakage
around door seals, access ports, and
cracks in the steel must be sealed as
soon as discovered.

Corrosion in the paper mill atmos-
phere is commonplace, and describing
the problems of precipitator installa-
tions does not mean that they are
misapplied. Properly designed and
maintained, a precipitator will give
many years of dependable service.
The original steel shell designs are 9
years old and going strong.
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AIR CLEANING SYSTEMS

~,

INDUSTRIES
Port Wentworth, Georgia

Form 7538 1/81 Page 1

steel shell

I Air Cleaning Systems Group
P.Q. Box 1318, 3700 Koppers St.
Baltimore, Maryland 21203
I Telephone 301 368-7222
YEAR & CUSTOMER
l S. O. NUMBER PLANT AND LOCATION: OPERATING DATA
’ 1971
370568 WESTVACO CORPORATION. 278,000 ACFM @350°, 99. 3% guaranteed efficiency, wet bottom,
l _ Charleston, South Carolina steel shell
370570 - LINCOLN PULP & PAPERCO. 121,500 ACFM @436°, 99.0% guaranteed efficiency, dry bottom,
' ' Lincoln, Maine: steel shell, CONTROLLED ODOR BOILER
I 370578 SOUTHWEST FOREST 300,000 ACFM @ 325°, 99.6% guaranteed efficiency, wet bottom,
) INDUSTRIES v .. steel shell
o Panama City, Florida. '
I 370593  FEDERAL PAPER BOARD 212,000 ACFM @ 375°, 99.7% guaranteed efficiency, wet bottom,
CO., INC. steel sheli
Reigelwood, North Carolina _
I 370597 CHAMPION PAPER 216,000 ACFM.each @ 400°, 99.75% guaranteed efficiency, wet
) Pasadena, Texas (2 units) bottom, filled tile shetli
' 370600 OWENS-ILLINOIS: 83,000 ACFM @450°, 99.5% guaranteed effucnency dry bottom,
'} _ Tomahawk, Wisconsin steel shell
’ 370601 OWENS-ILLINOIS 128,000 ACFM @ 320°, 99.6% guaranteed efflcnency, wet bottom,
. Valdosta, Georgia- steel shell
I -' 370802: - OWENS-ILLINOIS 128,000 ACFM @ 320°, 99.6% guaranteed efficiency, wet bottom,
. Valdosta, Georgia steel sheil
1972 , :
‘ 370807 TEMPLE, INC. 220,000 ACFM @ 330°, secondary collection, 96.9% guaranteed
Slisbee, Texas efficiency, wet bottom, steel shell
370608 TEMPLE, INC. 250, 000 ACFM @ 300°, secondary collector 90.0% guaranteed
Silsbee, Texas efficiency, wet bottom, steel shell
' 370610 BOWATERS CAROLINA CORP. 200,000 ACFM @ 310°, 99.6% guaranteed efficiency, wet bottom,
l : Catawba, South Carolina steel shell :
370623 CONTINENTAL FOREST 220,000 ACFM 2 325°, 99.5% guaranteed efficiency, wet bottom,
’ INDUSTRIES steel shell '
: o Augusta, Georgia
I 370626 INTERNATIONAL PAPER CO. 345,000 ACFM @ 325°, 99.5% guaranteed efficiency, wet bottom,
Georgetown, South Carolina steel sheil
370628 UNION CAMP CORP. 502,000 ACFM Q 350°, 99.65% guaranteed efficiency, wet
: Savannah, Georgia bottom, steel shell
) 370635 CHAMPION INTERNATIONAL 281 000 ACFM 2315°,99.8% guaranteed efficiency, wet bottom,
Pasadena, Texas steel shell
l 370637 CONTINENTAL FOREST 240,000 ACFM @ 325%, 99.5% guaranteed effncaency, wet bottom,

ENVIRONMENTAL
ELEMENTS
CORPORATION

Subsidiary of Koppers Company, Inc.



YEAR &
S. 0. NUMBER PLANT AND LOCATION

CUSTOMER

370697

370639
370640

370663

1973
370676

370678

370680

" 370681

370682

370683

370692

370693

370694

370709

370710

1974
370717

370718

370722

370725

370726

370735

370741

370747

INTERNATIONAL PAPER
Gardiner, Qregon

SCOTT PAPER COMPANY
Mobile, Alabama

SOUTH CAROLINA INDUSTRIES
Florence, South Carolina

P.H. GLATFELTER-CO.
Spring Grove, Pennsylvania.

ARKANSAS KRAFT CORP.
Morrilton, Arkansas

INTERNATIONAL PAPER CO.
Springhill, Louisiana

INTERNATIONAL PAPER CO.
Springhill, LA."

INTERNATIONAL PAPER CO.
Pine Bluff, Arkansas.

" INTERNATIONAL PAPER CO.

Natchez; Mississippi

CONTAINER CORPORATION
Fernandina.Beach, Florida

CONTAINER CORPORATION
Fernandina Beach, Florida

SCOTT PAPER COMPANY
Mobile, Alabama

.ST. REGIS PAPER CO.
Pensacola, Florida

PINEVILLE KRAFT CORP.
Pineville, LA.

GULF STATES PAPER
Demopolis, Alabama

FEDERAL PAPERBOARD CO.
Riegelwood, North Carolina
CONTINENTAL FOREST
INDUSTRIES
Hodge, Louisiana -

SCOTT PAPER COMPANY
Skowhegan, Maine

CONTAINER CORPORATION
Brewton, Alabama

CONTAINER CORPORATION
Cali, Columbia

WESTERN KRAFT COMPANY
Hawesville, Kentucky

HUDSON PULP & PAPER CO.
Palatka, Florida

GEORGIA PACIFIC CORP.
Port Hudson, Louisiana

Form 7538 1/81 Paqe 2

OPERATING DATA

275.000 ACFM 2 395°, 99.5% guaranteed efficiency, dry bottom,
steel shell

140,000 ACFM 3.250°, 99.7% guaranteed efficiency, wet bottom,
steel shell ’

375,000 ACFM @ 450°, 99.7% guaranteed efficiency, wet bottom,
steel shell, CONTROLLED ODOR BOILER

230,000 ACFM 2 300°, 99.5% guaranteed efficiency, wet bottom,
steel shell

260,000 ACFM @ 430°, 99.5% guaranteed efficiency, wet bottom,
steel shell, CONTROLLED ODOR BOILER

185,0000ACFM 2 325°, 99.6% guaranteed efficiency, wet bottom,
steel shell

250,000 ACFM 2 325°, 99.6% guaranteed efficiency, wet bottom,
steel shet!

319,000 ACFM @ 325°, 99.6% guaranteed efficiency, wet bottom,
steel shell

315,000 ACFM @ 325°, 99.6% guaranteed efficiency, wet bottorm,
steel shell

240,000 ACFM 2 240°, 99.6% guaranteed efficiency, wet bottom,
steel shell

420,000 ACFM @ 400°, 99.6% guaranteed efficiency, dry bottom,
steel shell, CONTROLLED ODOR BOILER

160,000 ACFM @ 300°, 99.6% guaranteed efficiency, wet bottom, ..
steel shell s .

335,000 ACFM 2370°, 99.63% guaranteed efficiency, dry
bottom, steel shell, CONTROLLED ODOR BOILER

300,000 ACFM 2 290°, 99.6% guaranteed efficiency, wet béttom,
steel shell

250,000 ACFM 7:350°, 99.5% guaranteed efficiency, wet bottom,
steel shell

260,000 ACFM @ 275°, 99.525% guaranteed efficiency, wet
bottom, steel shell

162,500 ACFM 3 300°, 99.5% guaranteed efficiency, wet bottom,
steel shell

450,000 ACFM 2400°, 99.8% guaranteed éfficiency, dry bottom,
steel shell, CONTROLLED ODOR BOILER

200,000 ACFM @270°, 99.5% guaranteed efficiency, wet bottom,
steel shell

118,000 ACFM 2325°, 99.5% guaranteed efficiency, wet bottom,
steel shell

125,000 ACFM 2350°, 99.5% guaranteed efficiency, wet bottom,
steel shell .

540,200 ACFM @ 385°, 99.75% guaranteed efflciency, dry
bottom, steel shell, CONTROLLED ODOR BOILER

455,000 ACFM @ 325°, 99.5% guaranteed efficiency; wet bottom,
steel sheil
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YEAR &
S. 0. NUMBER

CUSTOMER
PLANT AND LOCATION

370750

370751

1975
370758

370760
370761
370764
370771

370772
370783

370785

1976
370801

370804
370808

370809

1977
370833

1370834

370846

370851

370858

CONSOLIDATED PAPERS
Wisconsin Rapids, Wisconsin

OLINKRAFT, INC.
West Monroe, Louisiana

POTLATCH CORPORATION-
McGehee, Arkansas

KIMBERLY CLARK CORP. UNIT 2
Coosa Pines, Alabama

KIMBERLY CLARK CORP. UNIT 3
Coosa Pines, Alabama

UNION-CAMP CORPORATION
Franklin, Virginia .

OLINKRAFT, INC.
West Monroe, Louisiana -

THE MEAD CORPORATION
Chillicothe, Ohio

INTERNATIONAL PAPER
Texarkana, Texas

‘"WESTERN KRAFT

Campti, Louisiana

INTERNATIONAL PAPER CO.
Bastrop, Louisiana.

CONTAINER CORPORATION.
Cali, Colombia '

GEORGIA PACIFIC CORP.
Crossett, Arkansas

CONTAINER CORPORATION
Fernandina Beach, Florida

NIGERIAL PAPER MILL, LTD.
Lagos, Nigeria

CONTINENTAL FOREST INDUS.
Port Wentworth, Ga.

TEMPLE EASTEX, INC..
Silsbee, Texas

WESTVACO
Chareston, -S.C.

CONTINENTAL FOREST INDUS.

Augusta, Ga.

Form 7538 1/81 Page 3

OPERATING DATA

175,000 ACFM 2 310°, 99.5% guaranteed efficiency, wet hottom,
steel sheel

315,000 ACFM 2 410°, 99.7% gquaranteed efficiency, wet bottom,
steel shell, CONTROLLED ODOR BOILER

225,000 ACFM 2 410°, 99.7% guaranteed efficiency, dry bottom,
steel shell, CONTROLLED ODOR BOiILER

100,000 ACFM 2 340°, 99.6% guaranteed efficiency, wet bottom,
steel shell

337,000 ACFM 2 426°, 99.7% guaranteed efficiency, dry bottom,
steel sheil, CONTROLLED ODOR BOILER

500,000 ACFM 2 470°, 99.8% guaranteed efficiency, dry bottom,
steel shell, CONTROLLED ODOR BOILER

185,000 ACFM 2 325°, Secondary Collector, 94% guaranteed
efficiency, wet bottom, steel shell

399,000 ACFM 2 420°, 99.7 % guaranteed efficiency, dry bottom,
steel shell, CONTROLLED ODOR BOILER

:440,000 ACFM € 325°, 99.6% guaranteed efficiency, wet bottom,

steel shell

173,000 ACFM 2 415°, 99.65% guaranieed efficiency, wet
bottom, steel shell, CONTROLLED ODOR BOILER

125,000 ACFM 2 315°, 97.33% guaranteed efficiency, wet
bottom, steel shell

81,250 ACFM 2.325°, 99.55% guaranteed efficiency, wet bottom,
steet shell

450,000 ACFM @ 325°, 99.5% guaranteed efficiency, wet bottom,
steel shell’

500,000 ACFM 3 400°, 99.75% guaranteed efficiency, dry
bottom, steel shell, CONTROLLED ODOR BOILER

94,350 ACFM @ 325°, 99% guaranteed efficiency, wet bottom,
steel shell

535,000ACFM @ 410°, 99.8125% guaranteed efficiency, wet bottom,
steel ‘shell, 1200 T/D B&W

250,000 ACFM @ 425°, 98% guaranteed etficiency (99 75% overall
guarantee) wet bottom, steel shell, boiler converted to low odor

400,000 ACFM @ 285°, 99% guaranteed efficiency, wet bottom,
steel shell, #6 #7 & #8 boilers @ 2560 T/0D each

220,000 ACFM @ 325°, 99.5% guaranteed efficiency, wet bottom
steel shell 550 T/D B&W



YEAR &

CUSTOMER

S. 0. NUMBER PLANT AND LOCATION

1978
370863

370868

370875

370879

370884
370891

370896

1979-

420016
420025
420028

42007

1980

420034
420041
420051

420062

[ =4 7

MEAD CORPORATION
Escanaba, Michigan

- SCOTT PAPER COMPANY

Mobile, Alabama

INTERNATIONAL. PAPER CO.
Gardiner, Oregon

CONTINENTAL FOREST IND.
Hopewell, Virginia

CHAMPION PAPER, INC.
Canton, North Carolina

S. D. WARREN
Muskegon, Michigan

OWENS ILLINOIS
Orange, Texas

TEMPLE EASTEX
Silsbee, Texas

WESTYACO }
" Wickliffe, Kentucky

HAMMERMILL PAPER CO..
Selma, Alabama

INTERNATIONAL PAPER CO.
Mansfield, Louisiana

ALABAMA KRAFT CORPORATION
Phenix City, Alabama

GEORGIA PACIFIC CORP.
Crossett; Arkansas

MACMILLAN BLOEDEL, INC.
Pine Hill, Alabama

UNION CAMP CORPORATION
Montgomery, Alabama

1/R1 P A

OPERATING DATA

400,000 ACFM @ 465°, 99.7% guaranteed efficiency, :
dry bottom, 'steel shell, 500 T/D CONTROLLED ODOR BOILER

180,000 ACFM @ 300°, 99.6% guaranteed efficiency,
wet bottom, steel'shell, 500 T/D boiler.

325,000 ACFM @ 425°, additional field 99.6% overall guaranteed

efficiency, dry bottom, steel ‘shell, two 420 T/D
CONTROLLED ODOR BOILER

432,000 ACFM @ 425°, 99.7%.guaranteed efficiency,
wet bottom, steel shell, CONTROLLED ODOR BOILER.

360,000 ACFM @ 325°, 99.5% guaranteed efficiency,
wet bottom, steel 'shell, 500 T/D Boiler .

145,000 ACFM @ 300°, 99.5% guaranteed efficiency,
wet bottom, steel shell.

430,000 ¢ 300°,secondary collector 94.0% guaranteed
efficiency, wet bottom, steel sheil, two 580 T/D B & W boilers..

220,000 ACFM @ 330°F, Primary Collector, 99.6% guaranteed
overall efficiency, wet bottom, steel shell.

360,000 ACFM @ 320°F, 99.5% guaranteed efficiency, wet
bottom, steel 'shell, 3,200,000 |bs. Bls/Day.

380,000 ACFM @ 410°F, 99.65% guaranteed efficiency, wet &
bottom, ‘steel ‘sheil, 900 TPD CONTROLLED ODOR BOILER.

Two precipitators each 370,000 ACFM @ 412°F, 99.7% guaranteed
efficiency, wet bottom, steel 'shell, two 900 TPD boilers
CONTROLLED ODOR BOILERS.

360,000 ACFM @ 340°F, 99.66% guaranteed efficiency, wet bottom,
steel shell, conventional boiler

730,000 ACFM @ 430°F, 99.8% guaranteed efficiency, wet bottom,
steel shell, 1500 TPD CONTROLLED ODOR BOILER

461,351 ACFM @ 414°F, 99.8% guaranteed efficiency, wet bottom,

. steel shell, 1500 TPD CONTROLLED ODOR BOILER

320,000 ACFM @ 350°F, 99.7% guaranteed efficiency, wet bottom,
steel shell, 750 TPD conventional boiler
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An application fee of $20, uniess exempted by Saction 17-4.05(3), F.A.C. The chack should be made payabie to the Dapartment
of Environmentai Regulation.

With an application for operation permit, attach a Cartificate of Completion of Construction indicating that the source was con-
structed as shown in the construction permit,

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY
Smelt Dissolving Tanks
Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60 applicable to the source?

(XXYes [ ] No

Contaminant: - Rate-or Concentration
Particulate Matter Q.2 1h/ton black lignar solids (dry weight)
Total, Reduced Sulfur . 0.0168 1b/ton black liquor solids (dry weight)

Has EPA declared the best availabie control technolagy for this class of sourcss (If yes, attach copy) XX Yes [ ] No

Contaminant: " Rate or Concentration
Particulate Matter 0.1 g/kg (0.2 1b/ton) black liquor solids .
Total Reduced Sulfur 0.0084 g/kg (0.0168 1b/ton) black liquor solids

What emission levels do you propose as best available control technology?

Contaminant ' _ Rate or Concentration ,
Particulate Matter 0.2 1b/ton black liquor solids (dry weight)
Total Reduced Sulfur - ‘ 0.0168 1b/ton black liquor  solids (dry weight)
Sulfur Dioxide Proper: process control and wet scrubber’

Describe the existing control and treatment technology (if any). '

1. Control Devica/System: See Item: E-
2. Operating Principles:
3. Efficiency:*® ' ‘ : 4. Capital Costs:
5. Useful Life: : 6. Operating Costs:
7. Energy: 8. Maintenance-Cosg:
9. Emissions:.
' Contaminant- ' Rate or Concentration

*Explain method of determining D' 3 above.

] FORM 17-1.122(16) Page § of 10




a.

C.

e.

m
m

..

b.

g.

i
k.

&

b.

-3

g.

10. Stack Parameters

Height: ft. b, Diameter: fr
Flow Rate: ' ACFM d. Temperature: oF
Veloeity: FPS

Describe the control and treatment technology available: (As many types as applicable, use additional pages if necessary).

1. Particulate Matter/TRS

Control Device: Mist: Eliminator Pad

Operating Principles: Fine wire mesh screen collects condensed gases, screen is
backflushed with water sprays.

Efficiency”: 80 percent (literature) d. Capital Cost: $100,000 each

Useful Life: 20 years- f. Operating Cost: $50,000/yr/scrubber
Energy™: 50 kw h. Maintenance Cost:  $15,000/yr/scrubber
Availability of construction materials and process chemicals: '

Good.

Applicability to manufacturing processes:

Ability to construct with control device, install in available. space, and operate within proposed levels:
Provides relatively low. collection efficiency.

2.Particulate Mat tef/ TRS

Control Device:. Venturi Scrubber

Operating Principles: Exhaust gas stream is passed through throat or orifice where gas
velocities are very high. Scrubbing liquid is introduced at

gggagétgggflnéygioggsal apd im Eactlon ang,ojij}terruptlon of particu—'

» . iminator owS,

Efficiency ™: 9.5 percent Ep“{a st $210,000 each

Useful Life: 5 to 10 years f.  Operating Cost: $105,000/yr/scrubber
Energy**: 100 kw h. -Maintenance Costs: $30,000/yf/scrubber

Availability of construction materials and process chemicals:

Applicability to manufaémring processes:

Ability to construct with control device, install in available space, and operate within proposed leveis:

*Explain method of determining efficienicy.

. **Energy to be reported in unlts of electrical power — KWH design rate.

a.

b.

3. Particulate Matter/TRS

Cantrol Devics: Packed Tower

Operating Principles: ~ Lower media provides substrate for scrubbing liquid disposal and
contact with gases.. Contact removes. particulate, TRS, and S02 from
gas stream.

Efficiency”: TUp to 95 pezcent d. Capital Cost: $2’0Q":0.00 each
Life: 5 to 10 years f.  Operating Cost: - $1Q0, QQ0/yr /scrubher
Energy: 100 kw ’ h. Maintenance Cost: - $25 ,OOO/Y‘I’/SCI"Ubbe’r

*Explain method of determining efficiency above.

I OER FORAM 17-1.122(16) Paga 7 of 1Q




i. Availability of construction materials and process chemicals:

i- Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space and operate wi_thin proposad levels:
4. Particulate Matter/TRS

a. ‘Contfol Device Packed tower with mist eliminator

b. Operating Principles: Combined features of individual controls as described above.

e. Life: 5 to 10 years f. Operating Cost: - $100,000/yr/scrubber
g. Energy: 100 kw h. Maintenance Cost: $25,000/yr/scrubber

i.  Availability of construction materials and process chemicals:
Good. Freshwater needed.
j. Applicability to manufacturing processes: Good

k. Ability to construct with-control device, instail in available space, and operate within proposed levels: Good

I c.. Efficiency*™: 92 to- 98 (literature) d. Capital Cost: $200,000 