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APPLICATION SUMMARY 
 

Two Rivers Lumber Co., LLC (Two Rivers Lumber) is submitting this application to request 
authorization from the Alabama Department of Environmental Management (ADEM) to construct a 
new sawmill under a Prevention of Significant Deterioration (PSD) permit. The facility falls under 
the Standard Industrial Classification code of 2421 for general sawmills and planing mills. This 
application addresses all ADEM requirements for construction authorization. 
 
With this application, Two Rivers Lumber proposes to construct and operate a sawmill located on 
Industrial Park Road, eight miles south of Demopolis, in Marengo County, Alabama.  

 
The proposed sawmill will be constructed in phases with the final capacity of 200 million board feet 
(MMBF) of lumber per year. The mill will include the following major components: 
 

• Sawmill, 

• Two Natural Gas Fired Continuous Lumber Drying Kilns,  

• Two Natural Gas Fired Kiln Condensate Evaporators  

• Planer Mill,  

• Secondary Product Storage Bins, and  

• Ancillary Units. 
 

Additionally, the following mill activities qualify as Insignificant Activities in accordance with ADEM’s 
Section 2 Trivial and Insignificant Activities dated September 23, 2009: 
 

• Log Debarking, 

• Log Bucking, 

• Bark Hogging, 

• Green Wood/Lumber Chipping 
 
To demonstrate these activities emit an insignificant amount of emissions, the emission calculations 
and an ADEM Form 105 has been included for each of these sources. Two Rivers Lumber requests 
individual permits each source ADEM determines to be significant. 
 
The initial construction (Phase I) will consist of the construction and installation of all the major 
components of the sawmill with the exception of only one lumber drying kiln and one condensate 
evaporator in order to start mill operations as soon as possible with a production capacity of 100 
MMBF per year. Phase II of the project is planned to commence within a year of starting initial 
operation, which includes construction and installation of the second lumber drying kiln, associated 
equipment, and the second condensate evaporator.  As the kilns are the production limiting process, 
installation of the second kiln in Phase II will increase mill production to the proposed 200 MMBF 
per year. Phase I construction is planned to start January 10, 2017 or immediately upon ADEM’s 
approval of this application and permit issuance.  Given the planned timing of the construction 
phases, both kilns are proposed within this initial application. 
 
The total project will have the potential to emit regulated pollutants in excess of thresholds 
established by the Environmental Protection Agency (EPA) and the ADEM and thus is subject to 
PSD construction permitting requirements.  The proposed sawmill will be PSD Major for Volatile 
Organic Compounds (VOC).  In accordance with ADEM Admin. Code R. 335-3-4-.03(4) and 335-
3-4-.04(5), new process emission sources that emit particulate matter (PM) are subject to ADEM 
Admin. Code R. 335-3-4-.03(1) and 335-3-4-.04(1), respectively. This regulation limits the allowable 
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PM emissions based on the following equations, known as the process weight rule (PWR). The 
PWR calculated allowable PM emissions exceed the PSD significant increase thresholds (see the 
emission summary section for more details on the PWR calculated allowable PM emissions). 
Therefore, a detailed discussion of PSD applicability is included in this application including 
discussion on the PWR based allowable potential to emit (PTE) calculated PM emissions compared 
to the requested PM emissions that were used for the PSD review in accordance with ADEM Admin 
Code R. 335-3-14-.04(2)(d). The requested PM PTE was determined to be below the PSD 
threshold triggering review. We submit this application with the assumption that PSD review is only 
required for VOC; thus, as required, the project includes Best Available Control Technology (BACT) 
for all permitted emission units emitting VOC.  As there is no EPA approved methodology for 
evaluating the ozone standard on a local scale, modeling is not submitted for ozone or VOC.  
 
The federal regulations applicable to the proposed sawmill are the PSD regulations (40 CFR 52.21) 
contained in the ADEM Admin Code R. 335-3-14-.04, National Emission Standard for Hazardous 
Air Pollutants (NESHAP) for Plywood and Composite Wood Products contained in 40 CFR 63 
Subpart DDDD (PCWP MACT), and Title V Operating Permit regulations contained in 40 CFR 70. 
Of note, there are no New Source Pollutant Standards (NSPS) that apply to the facility. 
 
The PCWP MACT was promulgated on July 30, 2004 and regulates only sources at facilities that 
are major sources of HAP. The PCWP MACT regulates HAP emissions from activities associated 
with manufacture of plywood and other composite wood products, including lumber kilns and onsite 
wastewater treatment operations specifically associated with plywood and composite wood 
products manufacturing such as kiln condensate evaporators in accordance with §63.2232.  The 
PCWP MACT compliance requirements are specific to those process units specified in Tables 1A 
and 1B of the subpart or control units used for the purpose of HAP control, which do not apply to 
the condensate evaporators or lumber kilns. Processes that are not subject to the compliance 
options or work practice requirements specified in §63.2240, such as the lumber kilns and 
condensate evaporators, are specifically not required to comply with the compliance options, work 
practice requirements, performance testing, monitoring, startup shutdown maintenance (SSM) 
plans, and recordkeeping or reporting requirements of this subpart, or any other requirements in 40 
CFR 63 Subpart A, except for the initial notification requirements in §63.9(b) in accordance with 
§63.2252.  
 
Therefore, in accordance with §63.9(b)(1)(iii), this application serves as the initial notification of 
intention to construct two dual path lumber kilns and two condensate evaporators which are affected 
sources subject to the PCWP MACT. Additionally, in accordance with ADEM policy, since the 
lumber kilns and condensate evaporators are subject to the PCWP MACT, air toxics emitted from 
the kilns and evaporators do not require air toxic screening. 
 
ADEM has general industrial process emission estimation methodologies for calculating the 
allowable potential to emit (PTE) for particulate matter (PM) for new sources in accordance with 
ADEM Admin. Code R. 335-3-4-.03(4) and 335-3-4-.04(5). However, industry and source specific 
emission factors were used to estimate the requested PTE for the sources at the mill using 
information available from a range of sources including: AP-42, EPA regional offices, and other 
state regulatory agencies.  Use of each of these resources are further explained within the emission 
calculations with copies of the documents utilized included within the application’s appendices.   
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PSD APPLICABILITY 
 
A new source is a “major stationary source” under the Prevention of Significant Deterioration 
(PSD) regulation in ADEM Admin Code R. 335-3-14-.04(2)(a) if any source emits or has the 
potential to emit over 100 tons per year (tpy) of at least one New Source Review (NSR) regulated 
pollutant and is one of the 28 specifically listed industrial source categories.  Sawmills are not on 
the list of specified categories; therefore, the applicable definition of “major stationary source” 
under the PSD regulations is any source that emits or has the potential to emit 250 tpy or more 
of at least one NSR regulated pollutant. 
 
Two Rivers Lumber is a new source and has a potential to emit of 380.2 tpy of volatile organic 
compound (VOC) (a NSR regulated pollutant). Therefore Two Rivers Lumber is a major stationary 
source and must evaluate a major modification will occur for each NSR regulated pollutant.  
 
Major Modification 
 
Under the current PSD/NSR rules in ADEM Admin Code R. 335-3-14-.04(1)(d), a project is only 
a major modification for a NSR regulated pollutant if it causes both: 
  

• A significant emission increase, as defined in ADEM Admin Code R. 335-3-14-.04(2)(mm) 

• A significant net emission increase, as defined in ADEM Admin Code R. 335-3-14-.04(2)(c) 
335-3-14-.04(2)(w). 

 
The first step in evaluating the PSD applicability for a proposed project is to calculate the 
emissions to determine whether a significant emission increase will occur.  If a significant 
emission increase will not occur, then the modification is not a “major modification” and a 
determination of the contemporaneous net emissions increase is not required for that pollutant. 
 
Significant Emission Increase 
 
According to ADEM Admin Code R. 335-3-14-.04(1)(e), the procedure for calculating whether a 
significant emission increase will occur depends on the type of emission units being modified.  
These procedures are outlined in ADEM Admin Code R. 335-3-14-.04(1)(f)-(i).  Two Rivers 
Lumber is a new source and only involves construction of new emission units, thus project 
emissions change results from the actual-to-potential test as defined ADEM Admin Code R. 335-
3-14-.04(1)(g). The potential to emit (PTE) have been calculated in accordance with ADEM Admin 
Code R. 335-3-14-.04(2)(d). The baseline actual emissions (BAE) are equal to zero in accordance 
with ADEM Admin Code R. 335-3-14-.04(2)(uu)(3), since this is the initial construction and 
operation of the unit. The sum of the difference between the PTE and BAE are compared to the 
significant emission rate thresholds as defined in and ADEM Admin Code R. 335-3-14-.04(2)(w). 
The calculated actual PTE for the new facility are shown in the following table and compared to 
the Significant Emission Rate (SER).  
 
In accordance with ADEM Admin. Code R. 335-3-4-.03(4) and 335-3-4-.04(5), new process 
emission sources that emit particulate matter (PM) are subject to ADEM Admin. Code R. 335-3-
4-.03(1) and 335-3-4-.04(1), respectively to estimate the allowable PM emissions.  However, the 
allowable PTE for PM calculated using this approach significantly overestimates the facility’s PM 
emissions indicating Two Rivers Lumber exceeds the PSD threshold for PM (see the Emission 
Summary section of the application for a more detailed explanation). Therefore, Two Rivers 
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Lumber requests the PM emission limits be set to the proposed PM emission rates as provided 
in this application using wood products industry emission factors and emission estimate 
methodology.  
 
The PM PTE emissions based on the wood products industry accepted emission factors have 
been used to represent the actual PTE of the point sources at the facility in the PSD applicability 
evaluation in accordance with ADEM Admin Code R. 335-3-14-.04(1)(g). The potential emissions 
have been calculated in accordance with ADEM Admin Code R. 335-3-14-.04(2)(d), to determine 
the facility’s PTE to compare to the significant emission rate thresholds as defined in and ADEM 
Admin Code R. 335-3-14-.04(2)(w). The calculated PTE for the new facility is shown in the 
following table and compared to the SER.  
 

Changes 

Potential Emission Limits (tpy) 

NOx CO SO2 PM1 PM10 PM2.5
 

VOC as C 
/VOC as 
WPP1 

Lead GHG 

Total PTE 20.4 31.0 0.3 12.1 12.1 9.3 513.0/640.0 1.9E-04 44,120 

Total BAE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

New Project 
Emissions  

20.4 31.0 0.3 12.1 12.1 9.3 513.0/640.0 1.9E-04 44,120 

PSD SER 40 100 40 25 15 10 40 0.6 75,000 

Contemporaneous 
Netting Required? 

No No No No No No Yes No No 

 
A significant emission increase will occur only for VOC.  If contemporaneous emission decreases 
are available, emissions netting can be performed to determine if the overall net emissions 
increase for the pollutants is below their respective SERs (considering both contemporaneous 
and creditable increases and decreases).  Because Two Rivers Lumber is a new source, there 
are no contemporaneous emission decreases available for consideration.  Therefore, the 
evaluation of the significant emission increase as outlined above is sufficient. 
 
As Two Rivers Lumber is subject to PSD permitting, review of the Best Available Control 
Technology (BACT) for the control of VOC was completed as required by ADEM Admin Code R. 
335-3-14-.04(9)(b). The BACT Analysis of the application outlines the control technology analysis 
completed to ensure the application of BACT for VOC as the applicable PSD pollutant.  
 
Additionally, the PSD requirement of an impact analysis of the ambient air impacts associated 
with the project was completed. The purpose of the analysis is to demonstrate that the emissions 
from the proposed new major stationary source, in conjunction with applicable emissions 
increases and decreases from existing and “proposed” new off-site sources, will neither cause 
nor contribute to a violation of the National Ambient Air Quality Standard (NAAQS). There are 
separate increment standards for Class I areas (Federal protected lands) and Class II areas (all 
other areas). A stationary source that is considered major for VOC or nitrogen oxide (NOx) shall 
be considered major for ozone in accordance with ADEM Admin Code R. 335-3-14-.04(2)(a)2. 
Therefore, a PSD impact analysis is required only for ozone of which VOC is a precursor; an 
impact analysis as directed by the ADEM is presented below.   
 

                                            
1 PM emissions are based on the proposed potential emissions as described above and in the emission summary 
section.  
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Ozone Impact Analysis (Modeling Protocol) 
 
Both VOC and NOx are recognized as a precursors to ozone, which has an established NAAQS. 
Since the project has a significant emissions increase of VOC, an evaluation in terms of VOC 
effect on attainment status of ozone is required. Pursuant to ADEM Admin Code R. 335-3-14-
.04(12)(a)(1), air quality monitoring must be conducted for each pollutant potentially emitted at a 
significant emission rate by the proposed source or modification. Therefore, a pre-construction 
ambient monitoring analysis would be required for ozone emissions, and monitoring data would 
be required to be submitted as part of the application. As demonstrated below the pre-construction 
monitoring is fulfilled with the existing monitoring stations operated by the ADEM and the 
Mississippi Department of Environmental Quality (MDEQ), as they are representative of the 
conditions at the proposed facility.  
 
Appendix D of the ADEM Admin Code R. 335-3 (revised effective November 24, 2015) contains 
the Alabama non-attainment county-wide designations from the initial 1997 8-hr ozone NAAQS. 
However, there are no counties in Alabama or within 100 km of the facility that are in considered 
non-attainment for the 2008 8-hr ozone NAAQS. The nearest ADEM designated 8-hr ozone 
standard non-attainment county is Jefferson County 120 km from the facility. Therefore, there is 
no impact expected from the facility to any non-attainment counties in Alabama.  
 
The ozone monitoring site that best represents the ozone concentration in the region surrounding 
the Two Rivers Lumber facility is the Ward, Sumter County, AL station (01-119-0003) as identified 
by the ADEM in a pre-application consultation on September 13, 2016.  This monitor was based 
on the proximity to the facility and the similarity of the surrounding air shed to represent rural, 
background ozone values in the region of Two Rivers Lumber facility location.  ADEM personnel 
provided the most recent three years of ozone monitoring data for the Ward, Sumter County, AL 
station on September 13, 2016 for this ozone impact analysis (see Appendix C for monitoring 
data).  The table below summarizes the 4th high daily maximum 8-hour concentration averaged 
over 3 years (2013-2015) for Sumter County.  
 

Location County 
Distance 
(km) 

Ambient Air Monitoring of Background Ozone 
Concentration (ppm) 

2013 2014 2015 
3-Year (2013-2015) 

Average 

Ward, AL Sumter 32 0.058 0.058 0.057 0.058 

 
The increase in ozone formation from the proposed Two Rivers Lumber facility is expected to be 
insignificant. The total potential emission increases associated with Two Rivers Lumber is 380.2 
tpy VOC as C and 20.4 tpy NOx. This represents a total emitted VOC increase of 0.65% over a 
2011 baseline (58,066 tpy) and a NOx increase of 0.90% over a 2011 baseline (2,262 tpy) from 
Marengo County as obtained from EPA AirData County Emissions Map, 2011 
(http://www.epa.gov/air/emissions/). Only accounting for the baseline emissions from Marengo 
County, the ratio of VOC to NOx is 25.7:1. This approach is a conservative estimation of the VOC 
to NOx ratio as it does not account for the less industrially developed surrounding counties and 
other regional impacts. The proposed project will have a negligible impact on this ratio.  
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Based on the Marengo County surrounding area’s low concentration of ozone, and attainment 
status along with the Two Rivers Lumber projected VOC emissions presenting a minor increase 
in total VOC emissions, there is no expected effect on the attainment status of the region. 
 
Additional Impacts Analysis 
 
The potential impact of the proposed sawmill’s air pollutant emissions associated with 
construction and related growth are presented in this section as well as assessment of the impact 
on soil, vegetation, and visibility.  A qualitative approach has been taken to these analyses for 
areas which do not have well established analytical techniques. 
 
Construction and Growth Impacts 
 
The proposed project has no effect on construction and growth impacts.  During construction, 
Two Rivers Lumber will minimize the impact on the surrounding environment primarily focusing 
on reduction of the formation of fugitive particles. 
 
The construction and operation of Two Rivers Lumber should not result in any noticeable 
residential growth in the area. This construction project will employ up to 95 new jobs. There is 
expected gradual commercial growth in the area, however, this growth is not expected to be 
directly due to Two Rivers Lumber.   
 
Impact on Soil and Vegetation 
 
The NAAQS are intended to protect the public welfare from adverse effects of airborne pollutants.  
This protection extends to soil and vegetation.   Predicted concentrations of VOC resulting from 
the sawmill will not cause or contribute to violation of the NAAQS.  Because the NAAQS were 
established to protect human welfare, no significant impacts on the soil are expected due to the 
proposed project.  The sawmill will utilize best available control technology to reduce potential 
emissions of VOC. 
 
The effects of air pollution on vegetation can be classified into three distinct categories:  acute, 
chronic, and long-term.  Acute effects are those resulting from a short exposure (< 1 month) to 
high concentrations.  Chronic effects refer to those developed from exposure to a threshold level 
of pollutant over months or years.  Long-term effects refer to abnormal changes in ecosystems 
and subtle physiological alterations in organisms.  Both acute and chronic effects are the result 
of an air borne pollutant acting directly on an organism while long-term effects can be indirectly 
caused by secondary effects such as changes in soil pH. 
 
In addition to BACT, Two Rivers Lumber will utilize good working practices for equipment 
associated with the proposed sawmill.  The combination of BACT, good work practices, and 
minimal air quality impacts will result in minimal impact on the soil and vegetation in and around 
the site. 
 
Impact on Visibility (Regional Haze Analysis) 
 
One component of the PSD regulations includes the protection of air quality and air quality related 
values (AQRV) at potentially affected nearby Class I areas.  Assessment of the potential impact 
to the visibility is required within 100 km of a Class I area.  The nearest Class I area to the 
proposed sawmill is Sipsey Wilderness Area located in Franklin, Winston, and Lawrence counties, 
Alabama, approximately 207 km from the facility. Therefore, the distance between the proposed 
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sawmill and this Class I area is expected to have minimal effects on the visibility in this Class I 
area and an ambient impact assessment is not required.  
 
 
Analysis of Endangered Species 
 
An air quality impact analysis has been performed for ozone (for which VOC is a precursor).  The 
sawmill will result in potential impacts below the NAAQS.  It is possible that some endangered 
species may be present in Marengo County; however, through compliance with the NAAQS, Two 
Rivers Lumber does not expect the sawmill to have an impact on any endangered species.  
According to the U.S. Fish and Wildlife Service, the only currently endangered species possibly 
located in Marengo County are the Heavy Pigtoe clam, Ovate Clubshell clam, Southern 
Clubshell clam, and the Alabama sturgeon, all of which are aquatic species.   
 
In addition to BACT, Two Rivers Lumber will utilize good working practices for equipment 
associated with the proposed sawmill.  The combination of BACT, good work practices, and 
minimal air quality impacts will result in the sawmill having minimal impact on endangered species 
near the site. 
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BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
 
Under Prevention of Significant Deterioration (PSD) rules contained ADEM Admin Code R. 335-3-
14-.04, the Two Rivers Lumber facility must apply Best Available Control Technology (BACT) on 
each new or modified emissions unit for each pollutant that would emit in a significant new emissions 
increase.  BACT is defined in ADEM Admin Code R. 335-3-14-.04(2)(l) as follows: 
 

"Best Available Control Technology (BACT)" shall mean an emissions limitation (including 
a visible emission standard) based on the maximum degree of reduction for each regulated 
NSR pollutant which would be emitted from any proposed major stationary source or major 
modification which the Director, on a case-by-case basis, taking into account energy, 
environmental, and economic impacts and other costs, determines is achievable for such 
source or modification through application of production processes or available methods, 
systems and techniques, including fuel cleaning or treatment or innovative fuel combustion 
techniques for control of such pollutant. In no event shall application of BACT result in 
emissions of any pollutant which would exceed the emissions allowed by any applicable 
standard under 40 CFR Parts 60 or 61. If the Director determines that technological or 
economic limitations on the application of measurement methodology to a particular 
emissions unit would make the imposition of an emissions standard infeasible, a design, 
equipment, work practice, operational standard, or combination thereof may be prescribed 
instead to satisfy the requirement for the application of BACT. Such standard shall, to the 
degree possible, set forth the emissions reduction achievable by implementation of such 
design, equipment, work practice, or operation and shall provide for compliance by means 
which achieve equivalent results. 

 
A BACT analysis has been provided for each new or modified emissions emission unit for each 
pollutant exceeding an applicable PSD Significant Emission Rate, which is volatile organic 
compounds (VOC) for the proposed project addressed here.   
 
BACT Methodology 
 
In a memorandum dated December 1, 1987, the Environmental Protection Agency (EPA) stated its 
preference for a “top-down” approach to BACT analysis.  After determining if any New Source 
Performance Standard (NSPS) is applicable, the first step in this approach is to determine, for the 
emission unit in question, the most stringent control available for a similar or identical source or 
source category.  If it can be shown that this level of control is technically infeasible or have 
unacceptable energy, economic, and environmental impact for the unit in question, then the next 
most stringent level of control is determined and similarly evaluated.  This process continues until 
the BACT level under consideration cannot be eliminated by any substantial or unique technical, 
environmental, or economic objection.  Presented below are the five basic steps of a top-down 
BACT review as identified by the EPA. 
 
Step 1 – Identify All Control Technologies 
 
Available control technologies are identified for each emission unit in question.  The following 
methods are used to identify a comprehensive list of potential technologies: 

1. Researching the Reasonable Available Control Technology (RACT)/BACT/Lowest, 
Achievable Emission Rate (LAER) Clearinghouse (RBLC) database, 

2. Surveying regulatory agencies, 
3. Drawing from previous engineering experience, 
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4. Surveying air pollution control equipment vendors, and 
5. Surveying available literature. 

 
Step 2 – Eliminate Technically Infeasible Options 
 
After the identification of control options, an analysis is conducted to eliminate technically infeasible 
options.  A control option is eliminated from consideration if there are process-specific conditions 
that prohibit the implementation of the control technology or if the highest control efficiency of the 
option would result in an emission level that is higher than any applicable regulatory limits, such as 
NSPS. 
 
Step 3 – Rank Remaining Control Technologies by Control Effectiveness 
 
Once technically infeasible options are removed from consideration, the remaining options are 
ranked based on their control effectiveness (percent pollutant removed).  If there is only one 
remaining option or if all of the remaining technologies could achieve equivalent control efficiencies, 
ranking based on control efficiency is not required. 
 
Step 4 – Evaluate Most Effective Controls and Document Results 
 
Beginning with the most efficient control option in the ranking, detailed economic, energy, and 
environmental impact evaluations are performed.  If a control option is determined to be 
economically feasible without adverse energy or environmental impacts, it is not necessary to 
evaluate the remaining options with lower control efficiencies. 
 
The economic evaluation centers on the cost effectiveness of the control option.  Cost of installing 
and operating control technologies are estimated and annualized following the methodologies 
outlined in EPA’s OAQPS Control Cost Manual (CCM) and other industry resources. 
 
Step 5 – Select BACT 
 
In the final step, one pollutant-specific control option is proposed as BACT for each emission unit 
under review based on evaluations from the previous step. 
 
The EPA has consistently interpreted the statutory and regulatory BACT definitions as containing 
two core requirements that the agency believes must be met by any BACT determinations.  First, 
the BACT analysis must include consideration of the most stringent available control technologies, 
i.e. those which provide the “maximum degree of emission reduction.”  Second, any decision to 
require a lesser degree of emission reduction must be justified by an objective analysis of “energy, 
environmental, and economic impacts.” 
 
The potential increase in VOC emissions resulting from the new Two Rivers Lumber facility will 
exceed the PSD significant emission rate.  Therefore, VOC emissions from the new emitting 
sources (DPK-1, DPK-2, CE-1, and CE-2) are subject to a BACT analysis. 
 
Dual Path Kilns (DPK-1 and DPK-2) 
  
During the lumber drying process, organic compounds present in the wood will be released. These 
are organic compounds that are in gaseous form at the elevated temperature of the wood, and are 
comprised largely of lower molecular weight volatiles, and higher molecular weight resin and fatty 
acids. The type and amounts of compounds released will depend on several factors related to the 
drying process, including the kiln temperature, the surface area of the wood material relative to its 
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mass, initial moisture content, and the amount of moisture removed from the material as well as the 
wood species dried. 
 
Step 1: The first of the five steps in the top-down BACT analysis procedure is to identify control 
technologies for each pollutant. The EPA RACT/BACT/LAER Clearinghouse (RBLC) was searched 
for lumber drying kilns (process type 30.8) permitted after January 1, 2006. The search was further 
refined to address only VOC for this analysis.  The search of lumber drying kilns was then narrowed 
to match units similar to Two Rivers Lumber’s kilns (i.e. direct fired kilns).  The results of this search 
are included as RBLC results in Appendix D. The range of VOC limits based on throughput was 
between 1.69 lb/MBF and 4.5 lb/MBF. In cases where BACT was specified, it was determined to 
be proper maintenance & operations such as “work practice standards”, “proper maintenance and 
operation”, and “proper temperature and process management; drying to appropriate moisture 
content” with no additional/add-on control. 
 
As the review of the RBLC did not reveal any facilities that have add on control for lumber drying 
kilns, a search was also completed of VOC control technologies for other processes that could 
possibly be applied to a lumber drying kiln. Control technologies evaluated are: 
 

• Regenerative Thermal Oxidation 
• Regenerative Catalytic Oxidation 
• Carbon Adsorption 
• Condensation 
• Biofiltration 
• Wet Scrubbing 
• Proper Maintenance & Operation 

 
Regenerative Thermal Oxidation:  Regenerative Thermal Oxidizer (RTO) units use beds of ceramic 
pieces to recover and store heat. A VOC laden air stream passes through a heated ceramic bed 
before entering a combustion chamber. In the combustion chamber, the VOC-laden gas stream is 
heated by auxiliary fuel (natural gas) combustion to a final oxidation temperature typically between 
1,400°F to 1,500°F and maintained at this temperature to achieve maximum VOC destruction. The 
exhaust gases from the combustion chamber are used to heat another ceramic bed. Periodically, 
the flow is reversed so the bed that was being heated is now used to preheat the VOC-laden gas 
stream. Usually, there are three or more beds that are continually cycled.  Destruction efficiency of 
VOC depends upon the design criteria (i.e., chamber temperature, residence time, inlet VOC 
concentration, compound type, and degree of mixing). Typical VOC destructive efficiency ranges 
from 95 to 99% for RTO systems depending on system requirements and characteristics of the 
contaminated stream. Lower control efficiencies are generally associated with lower concentration 
flows. 
 
Regenerative Catalytic Oxidation:  Regenerative catalytic oxidizer (RCO) units function similar to 
an RTO, except that the heat recovery beds in RCO contain catalytic media. The catalyst 
accelerates the rate of VOC oxidation and allows for VOC destruction at lower temperatures than 
in an RTO, typically 600°F to 1,000°F, which reduces auxiliary fuel usage.  Typical VOC destructive 
efficiency ranges from 90 to 99% for RCO systems. However, this also depends on system 
requirements and characteristics of the contaminated stream. 
 
Carbon Adsorption:  The core component of a carbon adsorption system is an activated carbon bed 
contained in a steel vessel. The VOC-laden gases pass through the carbon bed and the VOCs are 
adsorbed on the activated carbon. The cleaned gas is discharged to the atmosphere. The spent 
carbon is regenerated either at an onsite regeneration facility or by an off-site activated carbon 
supplier. Steam is used to replace adsorbed organic compounds at high temperatures to regenerate 

October 17, 2016 Two Rivers Lumber PSD Final Application Page 14 of 112



 

the spent carbon.  At proper operating conditions, carbon adsorption systems have demonstrated 
VOC reduction efficiencies of approximately 90 to 95%. 
 
Condensation:  Condensation removes vaporous contaminants from the gas stream by cooling it 
and converting the vapor into a liquid. In some instances, control of VOC can be satisfactorily 
achieved entirely by condensation.  However, most applications require additional control methods. 
In such cases, the use of a condensation process reduces the concentration load on downstream 
control equipment. The two most common type of condensation devices are contact or barometric 
condensers and surface condensers. 
 
Biofiltration:  Biofiltration is an air pollution control technology in which off-gases containing 
biodegradable organic compounds are vented, under controlled temperature and humidity, through 
a special filter material containing microorganisms. As exhaust gases pass through the biofilter, 
VOC is absorbed on the filter material, and the microorganisms break down the compounds and 
transform them into CO2 and H2O with varying efficiency. 
 
Wet Scrubbing:  Scrubbing of gas or vapor pollutants from a gas stream is usually accomplished in 
a packed column (or other type of column) where pollutants are absorbed by counter-current flow 
of a scrubbing liquid. A VOC laden gas stream with relatively high water solubility is required in 
order for the wet scrubber to be effective. 
 
Proper Maintenance and Operation:  Proper maintenance and operation of lumber drying kilns can 
effectively reduce VOC emissions. Proper drying schedule and temperature should be selected 
based on moisture content and manufacturer’s specifications. Routine maintenance should also be 
completed on kilns based on manufacturer’s recommendations. 
 
Step 2: The second of the five steps in the top-down BACT analysis procedure is to eliminate 
technically infeasible control technologies. The table below provides a summary of the feasibility of 
the control technologies identified in Step 1. 
 

Pollutant Control Technology Feasibility 

VOC 

Regenerative Thermal Oxidation Infeasible 
Regenerative Catalytic Oxidation Infeasible 
Carbon Adsorption Infeasible 
Condensation Infeasible 
Biofiltration Infeasible 
Wet Scrubbing Infeasible 
Proper Maintenance and Operation Feasible 

 
While the emissions are fugitive in nature and collection is infeasible; the following sections provide 
brief explanations on the further infeasibility of the VOC control technologies for the proposed kilns. 
 
Regenerative Thermal Oxidation:  Due to the high moisture content and low exit temperature in the 
exhaust stream, RTO would be technically infeasible.  
 
Regenerative Catalytic Oxidation:  Although regenerative catalytic oxidizers can operate at a lower 
temperature than thermal oxidizers, the temperature of the exit stream from lumber drying kilns is 
still not high enough for optimal function of the catalytic oxidizer. Furthermore, loss of catalytic 
activity occurs due to fouling by particulate matter or suppression or poisoning from other 
contaminants in the waste gas stream. In order to effectively use catalytic oxidation, the 
contaminants must be removed from the waste gas stream. Removing these contaminants would 
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require additional control equipment which adds greatly to the cost of the system. Catalysts must 
periodically be replaced due to thermal aging, adding significantly to the cost of operating the unit 
in addition to creating solid waste. Catalytic oxidation has never been applied to a lumber drying 
kiln. Regenerative catalytic oxidation is not considered feasible for the proposed lumber drying kilns. 
 
Carbon Adsorption:  Carbon adsorption is not practical because of the high moisture content of the 
exhaust stream from the lumber drying kilns. At high moisture content, water molecules begin to 
compete with the hydrocarbon molecules for active adsorption sites. This reduces the capacity and 
the efficiency of the adsorption system. For the reason stated above and because there are 
currently no known lumber drying kilns that are equipped with carbon adsorption system, the use of 
carbon adsorption systems for the proposed lumber drying kilns is not considered technically 
feasible. 
 
Condensation:  Condensation is only effective when the gas stream can be cooled to a temperature 
where VOC constituents condense as a liquid out of the gas stream. To condense terpenes, the 
primary constituent of lumber kiln VOC emissions, the temperature would need to be reduced to -
40°F. At this temperature, freezing of the water vapor would generate ice, causing unacceptable 
plugging of the unit. Condensation is not technically feasible for the proposed lumber drying kilns. 
 
Biofiltration:  The most important variable affecting bioreactor operations is temperature. Most 
microorganisms can survive and flourish in a temperature range of 60 to 105°F (30 to 41°C). The 
exiting exhaust temperature of the proposed lumber kilns is approximately 140 - 200°F. 
Furthermore, the VOC emissions from the kilns are primarily terpenes. Terpenes are highly viscous 
and would foul the biofilter. The application of biofiltration technology for VOC removal from lumber 
kiln emissions has not been demonstrated. Due to the temperature requirement, large footprint 
requirement for a biofiltration system, and the unproven application of biofiltration to this type of 
process, biofiltration is not technically feasible for the proposed lumber drying kilns. 
 
Wet Scrubbing:  The VOC emissions from the kilns are primarily terpenes. Terpenes are not highly 
soluble. Moreover, they are highly viscous and would foul the absorption media of a wet scrubber. 
Wet scrubbing is not technically feasible for the proposed lumber drying kilns. 
 
Step 3: The only control technology considered technically feasible and identified in the RBLC is 
proper maintenance and operation; ranking is not necessary. 
 
Step 4: Proper maintenance and operation is the only remaining technology/method for this 

application. A search of EPA RACT/BACT/LAER Clearinghouse indicated that no facilities are 
utilizing add-on controls for continuous dry kilns. No control technology is currently feasible for 
lumber drying kilns beyond proper maintenance and operation. The RBLC search shows other 
emission factors utilized in permitting emission limits of VOC; there is no information to determine 
that these factors can be routinely “achieved in practice”.  The species of wood dried within a kiln 
has a distinct impact on the resulting VOC emissions.   
 
Step 5: The fifth and final step in the top-down BACT analysis procedure is the selection of the 
BACT level of control for each pollutant. Per EPA guidance, BACT is the most effective control 
technology not eliminated by the previous four steps of the analysis. Proper maintenance and 
operation with a VOC emission rate of 3.8 lb/Mbf is the only remaining technology for the reduction 
of VOC emissions from lumber drying kilns and Two Rivers Lumber proposed it as BACT. The 
proposed BACT limit for VOC is interpreted as VOC as C. Additionally, since the VOC (WPP1) is 
a commonly expressed VOC measurement for sawmills, Two Rivers Lumber also presents the 
VOC (WPP1) emission rate calculated to be 4.74 lb/Mbf as an alternative BACT limit. 
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WPP1 VOC is an acronym for Wood Products Protocol 1 VOC from the EPA document, “Interim 
VOC Measurement Protocol for the Wood Products Industry – July 2007.” WPP1 VOC is calculated 
using the following equation: [VOC as C x 1.225 + (1-0.65) x Methanol + Formaldehyde]. 
 
Condensate Evaporators (CE-1 and CE-2) 
 
A natural gas fired kiln condensate evaporator for each kiln is proposed for Two Rivers Lumber to 
prevent process water from discharging to waters of the state in accordance with the general 
stormwater permit.  The condensate is evaporated in tanks heated by natural gas burners. 
Combustion of natural gas in the units and evaporation of the kiln condensate will result in emissions 
of VOC.  The natural gas combustion exhaust is dissipated into the condensate for heat recycling.  
 
Step 1: The first of the five steps in the top-down BACT analysis procedure is to identify control 
technologies for each pollutant. An EPA RACT/BACT/LAER Clearinghouse (RBLC) search was 
completed for evaporator and water heater processes. The RBLC was searched for the keyword 
“evaporator” as well as “Other Organic Evaporative Loss Sources” (process type 49.999), “Misc. 
Boilers, Furnaces, Heaters” (process type 19.6), and “Commercial/Institutional natural gas 
boilers/furnaces < 100 MMBtu/hr” (process type 13.31).  The search covered processes permitted 
after January 1, 2006. The search was further refined to address only the applicable pollutants for 
this analysis.  The results of this search are included as RBLC results in Appendix D.  
 
The evaporators listed in the RBLC database are enclosed chemical recovery process evaporators. 
Due the specific nature of the emission profile from enclosed chemical recovery process 
evaporators, the RBLC listed evaporators do not directly relate to the kiln condensate evaporation 
process at Two Rivers Lumber. Additionally, there were no processes listed under “Other Organic 
Evaporative Loss Sources” (process type 49.999) that related to any evaporation process. The 
natural gas heaters units and boilers listed in the RBLC indicate either no control or good design 
and/or combustions practices for VOC control with the exception of a reboiler, a Transmix 
Processing Unit with gas-fired process heaters, and a group of carbottom furnaces that all required 
thermal oxidation control. However, the thermal oxidation control for these processes were found 
to be BACT for process material vented VOC emissions that does not relate to the high moisture 
laden exhaust gas at Two Rivers Lumber.  
 
As the review of the RBLC did not reveal any facilities that have add on control for kiln condensate 
evaporation, a search was also completed of VOC control technologies for other processes that 
could possibly be applied to a kiln condensate evaporator process. Control technologies evaluated 
are: 
 

• Regenerative Thermal Oxidation 
• Regenerative Catalytic Oxidation 
• Carbon Adsorption 
• Condensation 
• Biofiltration 
• Wet Scrubbing 
• Proper Maintenance & Operation 

 
These control technologies have been described in Step 1 of the Dual Path Kiln BACT analysis 
above.  
 
Step 2: The second of the five steps in the top-down BACT analysis procedure is to eliminate 
technically infeasible control technologies. The table below provides a summary of the feasibility of 
the control technologies identified in Step 1. 
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Pollutant Control Technology 
Evaporator 
Control 
Feasibility 

VOC 

Regenerative Thermal Oxidation Infeasible 
Regenerative Catalytic Oxidation Infeasible 
Carbon Adsorption Infeasible 
Condensation Infeasible 
Biofiltration Infeasible 
Wet Scrubbing Infeasible 
Proper Maintenance and Operation Feasible 

 
While the emissions from evaporators are fugitive in nature; the following sections provide brief 
explanations on the further infeasibility of the VOC control technologies for the proposed kiln 
condensate evaporators. 
 
Regenerative Thermal Oxidation:  Due to the low VOC concentration, high moisture content, and 
low exhaust flow and exit temperature in the exhaust stream, a Regenerative Thermal Oxidation 
(RTO) control device could not operate efficiently. Additionally, the RTO burns natural gas to heat 
the gas in the heating chamber which would cause additional pollutants to be emitted that are not 
destroyed as well as an additional natural gas demand.  Due to characteristically inefficient RTO 
operation of evaporator process exhaust and added pollutant emissions from additional natural gas 
combustion, an RTO would be technically infeasible for the kiln condensate evaporators. 
 
Regenerative Catalytic Oxidation:  The high moisture content of the gas stream is too high for the 
catalytic oxidizer to function properly and would cause deactivation of the catalyst reducing 
efficiency. Additionally, the exhaust stream from the evaporators has a low VOC concentration and 
to capture the gas stream to route to a Regenerative Catalytic Oxidation (RCO), the majority of the 
gas stream would be ambient air, further reducing the RCO control efficiency. Due to 
characteristically inefficient RCO operation of evaporator process exhaust, an RCO would be 
technically infeasible for the kiln condensate evaporators. 
 
Carbon Adsorption:  Carbon adsorption is not practical because of the high moisture content and 
low VOC content of the exhaust stream from the kiln condensate evaporators. At high moisture 
content, water molecules begin to compete with the hydrocarbon molecules for active adsorption 
sites. This reduces the capacity and the efficiency of the adsorption system. Additionally, the 
exhaust stream from the evaporators has a low VOC concentration and to capture the gas stream 
to route to a carbon adsorption system, the majority of the gas stream would be ambient air, further 
reducing the control efficiency. For the reason stated above and because there are currently no 
known kiln condensate evaporators that are equipped with carbon adsorption system, the use of 
carbon adsorption systems for the proposed kiln condensate evaporators is not considered 
technically feasible.  
 
Condensation:  Condensation is only effective when the gas stream can be cooled to a temperature 
where the VOC constituents condense as a liquid out of the gas stream. Condensation control for 
an evaporation process fundamentally changes the design and purpose of the evaporator and is 
not technically feasible for the proposed evaporator. Condensation is not technically feasible for the 
proposed kiln condensate evaporators. 
 
Biofiltration:  The exhaust stream from the evaporators has a low VOC concentration and to capture 
the gas stream to route to a biofiltration system, the majority of the gas stream would be ambient 

October 17, 2016 Two Rivers Lumber PSD Final Application Page 18 of 112



 

air, further reducing the biofilter control efficiency. Therefore, the microorganisms would require 
a much longer retention time/size of a unit in order to provide a reasonable control efficiency, 
thus requiring a large footprint requirement for the biofiltration system. For the reason stated 
above and because there are currently no known kiln condensate evaporators that are equipped 
with a biofiltration system, the use of biofiltration for the proposed kiln condensate evaporators is 
not considered technically feasible.  
 
Wet Scrubbing:  The gas stream from the kiln condensate evaporators will contain a low VOC 
concentration. Additionally, to capture the gas stream to route to a wet scrubbing system, the 
majority of the gas stream would be ambient air, further reducing the control efficiency.  The low 
VOC concentration would require much longer residence time within a scrubber packed column 
and with a low flow, this control would be inefficient and would condense the evaporate which would 
eliminate this as a technically viable solution as VOC control for the kiln condensate evaporators. 
 
Step 3: The only control technology considered technically feasible and identified in the RBLC for 
the kiln condensate evaporators is proper maintenance and operation; ranking is not necessary.  
 
Step 4: Proper maintenance and operation is the only remaining technology/method for this 
application. No control technology is currently feasible for the kiln condensate evaporators beyond 
proper maintenance and operation. The kiln condensate VOC concentration is insignificant and 
industry specific factors are not applicable to evaporators for terpenes. The RBLC search shows 
several natural gas combustion emission factors utilized in permitting emission limits of VOC from 
natural gas burners that are less than the natural gas combustion AP-42 factor used to estimate 
natural gas combustion emissions from the evaporators. However, these emission factors are 
within the rounded value for the AP-42 emission factor proposed and are likely due to rounding 
of the same AP-42 emission factor.    
 
Step 5: The fifth and final step in the top-down BACT analysis procedure is the selection of the 
BACT level of control for each pollutant. Per EPA guidance, BACT is the most effective control 
technology not eliminated by the previous four steps of the analysis. Proper maintenance and 
operation is the only remaining technology for the reduction of VOC emissions from the kiln 
condensate evaporators and Two Rivers Lumber proposed it as BACT.  
 
The VOC emission factor for the evaporate was based on the maximum VOC concentration (72.1 
mg/m3) in condensate from a peer reviewed analytical report of kiln condensate from pine lumber 
(see Appendix A7). Based on the low volume of condensate produced of 9.3 gallons per minute 
and the low VOC concentration in the condensate of 72 mg/m3, there are negligible levels of VOC 
emissions that occur from the evaporated kiln condensate. Therefore, the proposed VOC emission 
factor for each evaporator process is based on the natural gas combustion of 5.5 lb/MMscf, 
derived from AP42 Table 1.4-2 (7/98) (Appendix A6).   
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Fugitive Emission Control Analysis 
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FUGITIVE EMISSION CONTROL ANALYSIS 
 
Two Rivers Lumber LLC proposes the following requirements to minimize fugitive emissions at 
the facility: 

 
1) The sawdust and bark particles generated from sawmill operations are relatively large and 

not respirable. Because of their large size, sawdust particles also tend to settle out of the air 
quickly. Therefore, partially enclosed buildings are considered to be an industry standard 
control to drop out particulates emitted from the process equipment. All proposed sawmill 
process equipment at the facility including the Log Debarker (LD-1), Log Bucking (LB-1), 
Bark Hog (BH-1), Sawmill Chipper (SC-1), and the Sawmill (SM-1) shall be located in at 
least partially enclosed buildings (at least 3 sided enclosure). The log debarker equipment 
(LD-1) will be located in a fully enclosed building (4 walls with openings for product 
inlet/outlet transfer) and is assumed to not emit any fugitive emissions in accordance with 
the sawmill guidance document from the Texas Commission of Environmental Quality 
(TCEQ). All units generating only fugitive emissions at the facility have been grouped for 
permitting as one process in this application. 
 

2) The Planer Mill process equipment shall be under negative pressure and the emissions and 
shavings from the Planer Mill are conveyed using a pneumatic collection system to the high 
efficiency process conveyance cyclofilter (PM-1). Therefore, there are no fugitive emissions 
associated with the planer mill equipment assumed. The large shaving particles are dropped 
out and mechanically conveyed to the Shaving Storage Bin (SSB-1), which could generate 
fugitive emissions and thus are included in the sawmill fugitive source group.  
 

3) All sawmill secondary product storage piles (CSB-1, BSB-1, SDSB-1, and SSB-1) shall be 
stored in bins and any overflow storage piles shall be minimized, watered, and removed 
as necessary to minimize fugitive particulate emissions.  
 

4) All sawdust, bark, and chips produced at the facility shall be conveyed by covered belts or 
drag chains to the storage bins (CSB-1, BSB-1, SDSB-1, SSB-1) to minimize fugitive 
particulate emissions. 
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Process Description   
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PROCESS DESCRIPTION 
 
The Two Rivers Lumber sawmill will be capable of producing 200 million board feet (MMBF) of 
kiln dried lumber per year. 
 
Debarker (LD-1), Log Bucking (LB-1), Bark Hog (BH-1), Sawmill (SM-1), Sawmill Chipper (SC-
1) 
 
Incoming logs are typically stored on-site prior to processing. Logs are debarked and then cut to 
length within the log bucking process before being routed through the sawmill. Bark from the 
debarker is routed to the bark hog. Trim from the sawmill is routed to the sawmill chipper. The 
end product of this process is rough, green dimensional lumber. By-products from this operation 
include bark, chips, and sawdust.  
 
Dual Path Kilns (DPK-1, DPK-2), Condensate Evaporators (CE-1, CE-2) 
 
The rough, green lumber is sorted and stacked before being dried in a continuous lumber drying 
kiln. Two kilns, direct-fired with natural gas, are proposed at the facility.  After drying, the rough 
lumber is processed in the planer mill or shipped off-site. The condensate from each kiln is 
routed to its respective natural gas fired condensate evaporator to eliminate any condensate 
discharge from the facility. 
 
Planer Mill (PM-1) 

 
The rough, dry lumber is finished in the planer mill. Planer shavings and planer hog trim are 
pneumatically conveyed onto a conveyer and mechanically routed to the shavings storage bin. 
A cyclofilter is used for particulate control of the pneumatically conveyed shavings.  
 
Material Storage (BSB-1, CSB-1, SDSB-1, SSB-1) 
 
Byproducts, to include bark, chips, sawdust, and shavings, are mechanically conveyed to 
storage bins then loaded into vehicles to transport off site.   
 
 
Emissions are estimated for all units that require permitting in the Emission Calculation section 
of the application.  The following processes are Section 2 Trivial and Insignificant Activities in 
accordance with ADEM’s list dated September 23, 2009: LD-1, BH-1, LB-1, and SC-1. As these 
Insignificant Activities are not subject to a NSPS, NESHAP, or MACT, no emissions are 
required to be calculated. 
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Process Flow Diagram 
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Plot Plan  
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Area Map  
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ADEM Required Forms 
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ADEM 103: Facility Identification Form  
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ADEM 105: Process Information for Sawmill Fugitive Sources  
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ADEM 105: Process Information for Dual Path Kiln No. 1 and 
Condensate Evaporator No. 1  
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ADEM 105: Process Information for Dual Path Kiln No. 2 and 
Condensate Evaporator No. 2 
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ADEM 105: Process Information for Planer Mill  
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Emission Summary 
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EMISSION SUMMARY 
 
The potential emissions at Two Rivers Lumber have been calculated in accordance with ADEM 
Admin Code R. 335-3-14-.04(2)(d) and are summarized in this section. ADEM has general 
industrial process emission estimation methodologies for calculating the allowable potential to 
emit (PTE) for particulate matter (PM). However, industry and source specific emission factors 
were used to estimate the requested PTE for the sources at the mill using information available 
from a range of sources including: AP-42, EPA regional offices, and other state regulatory 
agencies.  Use of each of these resources are further explained within the emission calculations 
with copies of the documents utilized included within the application’s appendices.   
 
In accordance with ADEM Admin. Code R. 335-3-4-.03(4) and 335-3-4-.04(5), new process 
emission sources that emit PM are subject to ADEM Admin. Code R. 335-3-4-.03(1) and 335-3-
4-.04(1), respectively. This regulation limits the allowable PM emissions based on the following 
equations, known as the process weight rule (PWR), where E is the PM emission rate (lb/hr), P 
is the process weight input rate (ton/hr), and H is the heat capacity of the fuel burning equipment 
(MMBtu/hr): 

 
ADEM Admin. Code R. 335-3-4-.03(1) 

For 10 MMBtu/hr > H < 250 MMBtu/hr: E= 1.38H-0.44 
 

ADEM Admin. Code R. 335-3-4-.04(1) 
For P < 30 ton/hr: E= 3.59P0.62 
For P > 30 ton/hr: E= 17.31P0.16 

 

Since Two Rivers Lumber is a new facility, the PWR applies to all permitted emission sources 
that emit PM. In accordance with ADEM Admin. Code R. 335-3-1-0.2(iii) "Process Weight Per 
Hour" (i.e. “P” in the PWR equations) shall mean the total weight of all materials introduced into 
any specific process that may cause any discharge of particulate matter. Therefore, the process 
weight input rate “P”, in the PWR equation was assumed to be equal to the byproducts produced.  
In accordance with ADEM Admin. Code R. 335-3-4-.04(4), the total byproduct weights were used 
to calculate the allowable PM emissions using the PWR equation for each bubbled process area 
that produced each byproduct to prevent double counting. Since the PWR equation calculates 
the allowable lb/hr PM emissions, year round (8,760 hours per year) operation was assumed to 
derive the annual allowable tons per year PM emissions, thus the expected annual throughputs 
were divided by 8,760 to derive the process weight input rate “P” ton/hr production value. 
 
The allowable PM emissions from the fuel burning equipment at the facility including the dual path 
kilns (DPK-1, DPK-2) and condensate evaporators (CE-1, CE-2) have been estimated using the 
PWR equation contained in section ADEM Admin. Code R. 335-3-4-.03(1).  
 
As demonstrated below, the allowable PTE for PM calculated using the PWR significantly 
overestimates the facility’s particulate emissions indicating Two Rivers Lumber exceeds the PSD 
threshold for PM. Therefore, Two Rivers Lumber requests the PM emission limits be set to the 
proposed PM emission rates as provided in this application using wood products industry 
emission factors and emission estimate methodology.  Table 1 below shows the mill’s PTE of PM 
using the PWR equations to calculate allowable emission estimates compared to requested PM 
limits calculated using industry and process specific estimate methodology.  
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Table 1. PWR Estimated PM Emissions vs. Industry and Source Specific Requested Emissions 
 

Process 
Description 

Process 
ID 

Byproduct 
produced 
(P) or Heat 
Capacity 

(H) 

Maximum 
Hourly 

Throughput, 
P* (ton/hr) or 
H (MMBtu/hr) 

PWR 
Allowable PTE 

PM 
Emissions, E 

(lb/hr) 

PWR  
Allowable 
PTE PM 

Emissions 
(tpy) 

Requested 
PM 

Emission 
Limits  
(tpy) 

Log Debarker LD-1 
P = Bark 

Production 
10.28 15.22 66.66 

0.00 
Bark  Storage Bin BSB-1 0.30 
Bark Hog BH-1 0.054 
Log Bucking LB-1 

P = Sawdust 
& Chip 

Production 
41.10 31.37 137.40 

1.50 
Sawmill SM-1 14.20 
Sawdust Storage 
Bin 

SDSB-1 
0.20 

Sawmill Chipper SC-1 0.049 
Chip Storage Bin CSB-1 0.20 
Planer Mill PM-1 P = 

Shavings 
Production 

4.11 8.62 37.77 
0.030 

Shavings Storage 
Bin 

SSB-1 
0.060 

Dual Path Kiln No. 1 DPK-1 
H = Natural 
Gas Burner 

Heat 
Capacity 

38.8 10.70 46.87 2.40 
Dual Path Kiln No. 2 DPK-2 38.8 10.70 46.87 2.40 
Condensate 
Evaporator No. 1 

CE-1 0.882 3.0 13.14 0.20 

Condensate 
Evaporator No. 2 

CE-2 0.882 3.0 13.14 0.20 

 PM Totals (tpy): 361.85 21.8 
* P (tons/hr) was estimated based on the annual byproduct throughput divided by 8,760 hours operation per year. 

 
The facility wide and source specific emission summary table is presented in the following pages. 
These emissions are presented as the potential emission estimations for Two Rivers Lumber 
based on industry and process specific emission factors. The emission summary table also 
contains the speciated HAPs for each emission point not listed in Section 11 of the required ADEM 
105 Forms due to space limitations in the form. The emission calculations can be found in the 
emission calculations section of the application.  
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

EMISSION SUMMARY (Non-Fugitive Sources - DPK-1, DPK-1, CE-1, CE-2, PM-1)

lb/hr tpy

PM 2.79 12.10

PM10 2.79 12.10

PM2.5 2.19 9.30

SO2 0.05 0.22

VOC as C 117.24 512.99

VOC (WPP1) 146.20 640.00

CO 7.20 31.00

NOX 4.60 20.40

Methanol 6.14E+00 2.69E+01

Lead 4.20E-05 1.85E-04

Phenol 3.08E-01 1.35E+00

Acetaldehyde 1.60E+00 7.02E+00

Acrolein 2.32E-01 1.01E+00

Benzene 1.76E-04 7.74E-04

Formaldehyde 5.71E-01 2.50E+00

Dichlorobenzene 1.01E-04 4.42E-04

Hexane 1.51E-01 6.62E-01

Naphthalene 5.12E-05 2.26E-04

Toluene 2.86E-04 1.25E-03

Arsenic 1.68E-05 7.36E-05

Beryllium 1.01E-06 4.42E-06

Cadmium 9.24E-05 4.04E-04

Chromium 1.17E-04 5.16E-04

Cobalt 7.04E-06 3.10E-05

Manganese 3.18E-05 1.40E-04

Mercury 2.20E-05 9.56E-05

Nickel 1.76E-04 7.74E-04

Selenium 2.01E-06 8.82E-06

POM 7.40E-06 3.26E-05

Total HAPs 9.06E+00 3.980E+01

Pollutant

Proposed Permit Limits

Total HAP Emissions

Total  Criteria Pollutant Emissions

Description
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

lb/hr tpyPollutant

Proposed Permit Limits

Description

PM 0.048 0.300

PM10 0.048 0.300

PM2.5 0.048 0.300

PM 1.30 5.50

PM10 1.30 5.50

PM2.5 1.00 4.10

SO2 0.02 0.10

VOC as C 58.60 256.40

VOC (WPP1) 73.10 320.00

CO 3.20 14.00

NOx 1.90 8.40

Lead 1.90E-05 8.40E-05

Methanol 3.06E+00 1.34E+01

Phenol 1.54E-01 6.75E-01

Acetaldehyde 8.01E-01 3.51E+00

Acrolein 1.16E-01 5.06E-01

Benzene 7.98E-05 3.50E-04

Formaldehyde 2.85E-01 1.25E+00

Dichlorobenzene 4.56E-05 2.00E-04

Hexane 6.84E-02 3.00E-01

Naphthalene 2.32E-05 1.02E-04

Toluene 1.29E-04 5.66E-04

Arsenic 7.60E-06 3.33E-05

Beryllium 4.56E-07 2.00E-06

Cadmium 4.18E-05 1.83E-04

Chromium 5.32E-05 2.33E-04

Cobalt 3.19E-06 1.40E-05

Manganese 1.44E-05 6.32E-05

Mercury 9.88E-06 4.33E-05

Nickel 7.98E-05 3.50E-04

Selenium 9.12E-07 3.99E-06

POM 3.35E-06 1.47E-05

Total HAPs 4.49E+00 1.97E+01

PM 1.30 5.50

PM10 1.30 5.50

PM2.5 1.00 4.10

SO2 0.02 0.10

VOC as C 58.60 256.4

VOC (WPP1) 73.10 320.0

CO 3.20 14.0

NOx 1.90 8.40

Lead 1.90E-05 8.40E-05

Methanol 3.06E+00 1.34E+01

Phenol 1.54E-01 6.75E-01

Acetaldehyde 8.01E-01 3.51E+00

Acrolein 1.16E-01 5.06E-01

Benzene 7.98E-05 3.50E-04

Formaldehyde 2.85E-01 1.25E+00

Dichlorobenzene 4.56E-05 2.00E-04

Hexane 6.84E-02 3.00E-01

Naphthalene 2.32E-05 1.02E-04

Toluene 1.29E-04 5.66E-04

Arsenic 7.60E-06 3.33E-05

Beryllium 4.56E-07 2.00E-06

Cadmium 4.18E-05 1.83E-04

Chromium 5.32E-05 2.33E-04

Cobalt 3.19E-06 1.40E-05

Manganese 1.44E-05 6.32E-05

Mercury 9.88E-06 4.33E-05

Nickel 7.98E-05 3.50E-04

Selenium 9.12E-07 3.99E-06

POM 3.35E-06 1.47E-05

Total HAPs 4.49E+00 1.97E+01

Dual Path Kiln No. 1

(DPK-1)

Planer Mill Cyclofilter

(PM-1)

Dual Path Kiln No. 2

(DPK-2)
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

lb/hr tpyPollutant

Proposed Permit Limits

Description

PM 0.07 0.4

PM10 0.07 0.4

PM2.5 0.07 0.4

SO2 0.0024 0.011

CO 0.4 1.5

NOx 0.4 1.8

Lead 2.00E-06 8.60E-06

Methanol 9.10E-03 4.00E-02

VOC as C 2.20E-02 9.60E-02

Benzene 8.30E-06 3.70E-05

Formaldehyde 3.00E-04 1.30E-03

Dichlorobenzene 4.80E-06 2.10E-05

Hexane 7.10E-03 3.10E-02

Naphthalene 2.40E-06 1.10E-05

Toluene 1.40E-05 5.90E-05

Arsenic 7.90E-07 3.50E-06

Beryllium 4.80E-08 2.10E-07

Cadmium 4.40E-06 1.90E-05

Chromium 5.50E-06 2.50E-05

Cobalt 3.30E-07 1.50E-06

Manganese 1.50E-06 6.60E-06

Mercury 1.10E-06 4.50E-06

Nickel 8.30E-06 3.70E-05

Selenium 9.50E-08 4.20E-07

POM 3.50E-07 1.60E-06

Total HAPs 3.90E-02 2.00E-01

PM 0.07 0.4

PM10 0.07 0.4

PM2.5 0.07 0.4

SO2 0.0024 0.011

CO 0.4 1.5

NOx 0.4 1.8

Lead 2.00E-06 8.60E-06

Methanol 9.10E-03 4.00E-02

VOC as C 2.20E-02 9.60E-02

Benzene 8.30E-06 3.70E-05

Formaldehyde 3.00E-04 1.30E-03

Dichlorobenzene 4.80E-06 2.10E-05

Hexane 7.10E-03 3.10E-02

Naphthalene 2.40E-06 1.10E-05

Toluene 1.40E-05 5.90E-05

Arsenic 7.90E-07 3.50E-06

Beryllium 4.80E-08 2.10E-07

Cadmium 4.40E-06 1.90E-05

Chromium 5.50E-06 2.50E-05

Cobalt 3.30E-07 1.50E-06

Manganese 1.50E-06 6.60E-06

Mercury 1.10E-06 4.50E-06

Nickel 8.30E-06 3.70E-05

Selenium 9.50E-08 4.20E-07

POM 3.50E-07 1.60E-06

Total HAPs 3.90E-02 2.00E-01

Kiln Condensate Evaporator No. 2

(CE-2)

Kiln Condensate Evaporator No. 1

(CE-1)
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

EMISSION SUMMARY

lb/hr tpy

PM 17.52 74.26

PM10 10.73 46.85

PM2.5 6.16 26.66

SO2 0.05 0.22

VOC as C 117.24 512.99

VOC (WPP1) 146.20 640.00

CO 7.20 31.00

NOX 4.60 20.40

Methanol 6.14E+00 2.69E+01

Lead 4.20E-05 1.85E-04

Phenol 3.08E-01 1.35E+00

Acetaldehyde 1.60E+00 7.02E+00

Acrolein 2.32E-01 1.01E+00

Benzene 1.76E-04 7.74E-04

Formaldehyde 5.71E-01 2.50E+00

Dichlorobenzene 1.01E-04 4.42E-04

Hexane 1.51E-01 6.62E-01

Naphthalene 5.12E-05 2.26E-04

Toluene 2.86E-04 1.25E-03

Arsenic 1.68E-05 7.36E-05

Beryllium 1.01E-06 4.42E-06

Cadmium 9.24E-05 4.04E-04

Chromium 1.17E-04 5.16E-04

Cobalt 7.04E-06 3.10E-05

Manganese 3.18E-05 1.40E-04

Mercury 2.20E-05 9.56E-05

Nickel 1.76E-04 7.74E-04

Selenium 2.01E-06 8.82E-06

POM 7.40E-06 3.26E-05

Total HAPs 9.06E+00 3.980E+01

PM 0.00 0.00

PM10 0.00 0.00

PM2.5 0.00 0.00

PM 1.26 5.60

PM10 0.63 2.80

PM2.5 0.32 1.40

PM 0.04 0.20

PM10 0.02 0.09

PM2.5 0.01 0.04

PM 0.08 0.40

PM10 0.04 0.20

PM2.5 0.02 0.09

PM 12.60 55.200

PM10 7.20 31.600

PM2.5 3.60 15.800

PM 0.048 0.300

PM10 0.048 0.300

PM2.5 0.048 0.300

PM 0.2 0.2

PM10 0.015 0.018

PM2.5 0.0072 0.009

PM 0.3 0.3

PM10 0.019 0.023

PM2.5 0.0092 0.012

PM 0.2 0.2

PM10 0.013 0.016

PM2.5 0.0062 0.0077

PM 0.048 0.06

PM10 0.0039 0.0049

PM2.5 0.002 0.0025

Bark Storage Bin

(BSB-1)

Sawdust Storage Bin

(SDSB-1)

Shavings Storage Bin

(SSB-1)

Log Processing Debarker

(LD-1)

Planer Mill Cyclofilter

(PM-1)

Chip Storage Bin

(CSB-1)

Sawmill Chipper

(SC-1)

Sawmill

(SM-1)

Log Bucking

(LB-1)

Bark Hog

(BH-1)

Description Pollutant

Proposed Permit Limits

Total  Criteria Pollutant Emissions

Total HAP Emissions
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

lb/hr tpyDescription Pollutant

Proposed Permit Limits

PM 1.30 5.50

PM10 1.30 5.50

PM2.5 1.00 4.10

SO2 0.02 0.10

VOC as C 58.60 256.40

VOC (WPP1) 73.10 320.00

CO 3.20 14.00

NOx 1.90 8.40

Lead 1.90E-05 8.40E-05

Methanol 3.06E+00 1.34E+01

Phenol 1.54E-01 6.75E-01

Acetaldehyde 8.01E-01 3.51E+00

Acrolein 1.16E-01 5.06E-01

Benzene 7.98E-05 3.50E-04

Formaldehyde 2.85E-01 1.25E+00

Dichlorobenzene 4.56E-05 2.00E-04

Hexane 6.84E-02 3.00E-01

Naphthalene 2.32E-05 1.02E-04

Toluene 1.29E-04 5.66E-04

Arsenic 7.60E-06 3.33E-05

Beryllium 4.56E-07 2.00E-06

Cadmium 4.18E-05 1.83E-04

Chromium 5.32E-05 2.33E-04

Cobalt 3.19E-06 1.40E-05

Manganese 1.44E-05 6.32E-05

Mercury 9.88E-06 4.33E-05

Nickel 7.98E-05 3.50E-04

Selenium 9.12E-07 3.99E-06

POM 3.35E-06 1.47E-05

Total HAPs 4.49E+00 1.97E+01

PM 1.30 5.50

PM10 1.30 5.50

PM2.5 1.00 4.10

SO2 0.02 0.10

VOC as C 58.60 256.4

VOC (WPP1) 73.10 320.0

CO 3.20 14.0

NOx 1.90 8.40

Lead 1.90E-05 8.40E-05

Methanol 3.06E+00 1.34E+01

Phenol 1.54E-01 6.75E-01

Acetaldehyde 8.01E-01 3.51E+00

Acrolein 1.16E-01 5.06E-01

Benzene 7.98E-05 3.50E-04

Formaldehyde 2.85E-01 1.25E+00

Dichlorobenzene 4.56E-05 2.00E-04

Hexane 6.84E-02 3.00E-01

Naphthalene 2.32E-05 1.02E-04

Toluene 1.29E-04 5.66E-04

Arsenic 7.60E-06 3.33E-05

Beryllium 4.56E-07 2.00E-06

Cadmium 4.18E-05 1.83E-04

Chromium 5.32E-05 2.33E-04

Cobalt 3.19E-06 1.40E-05

Manganese 1.44E-05 6.32E-05

Mercury 9.88E-06 4.33E-05

Nickel 7.98E-05 3.50E-04

Selenium 9.12E-07 3.99E-06

POM 3.35E-06 1.47E-05

Total HAPs 4.49E+00 1.97E+01

Dual Path Kiln No. 2

(DPK-2)

Dual Path Kiln No. 1

(DPK-1)
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculation Summary

By: CWR

Chkd: SLS  

lb/hr tpyDescription Pollutant

Proposed Permit Limits

PM 0.07 0.4

PM10 0.07 0.4

PM2.5 0.07 0.4

SO2 0.0024 0.011

CO 0.4 1.5

NOx 0.4 1.8

Lead 2.00E-06 8.60E-06

Methanol 9.10E-03 4.00E-02

VOC as C 2.20E-02 9.60E-02

Benzene 8.30E-06 3.70E-05

Formaldehyde 3.00E-04 1.30E-03

Dichlorobenzene 4.80E-06 2.10E-05

Hexane 7.10E-03 3.10E-02

Naphthalene 2.40E-06 1.10E-05

Toluene 1.40E-05 5.90E-05

Arsenic 7.90E-07 3.50E-06

Beryllium 4.80E-08 2.10E-07

Cadmium 4.40E-06 1.90E-05

Chromium 5.50E-06 2.50E-05

Cobalt 3.30E-07 1.50E-06

Manganese 1.50E-06 6.60E-06

Mercury 1.10E-06 4.50E-06

Nickel 8.30E-06 3.70E-05

Selenium 9.50E-08 4.20E-07

POM 3.50E-07 1.60E-06

Total HAPs 3.90E-02 2.00E-01

PM 0.07 0.4

PM10 0.07 0.4

PM2.5 0.07 0.4

SO2 0.0024 0.011

CO 0.4 1.5

NOx 0.4 1.8

Lead 2.00E-06 8.60E-06

Methanol 9.10E-03 4.00E-02

VOC as C 2.20E-02 9.60E-02

Benzene 8.30E-06 3.70E-05

Formaldehyde 3.00E-04 1.30E-03

Dichlorobenzene 4.80E-06 2.10E-05

Hexane 7.10E-03 3.10E-02

Naphthalene 2.40E-06 1.10E-05

Toluene 1.40E-05 5.90E-05

Arsenic 7.90E-07 3.50E-06

Beryllium 4.80E-08 2.10E-07

Cadmium 4.40E-06 1.90E-05

Chromium 5.50E-06 2.50E-05

Cobalt 3.30E-07 1.50E-06

Manganese 1.50E-06 6.60E-06

Mercury 1.10E-06 4.50E-06

Nickel 8.30E-06 3.70E-05

Selenium 9.50E-08 4.20E-07

POM 3.50E-07 1.60E-06

Total HAPs 3.90E-02 2.00E-01

Kiln Condensate Evaporator No. 2

(CE-2)

Kiln Condensate Evaporator No. 1

(CE-1)
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Emission Calculations 
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations

Log Process Debarking 

By: CWR

Chkd: SLS

Log Debarking Throughput:

Operating Parameters
Sawmill 

Throughputs
Units

Max Annual Throughput 3,153,600 ton log/yr

Max Hourly Throughput 360 ton log/hr

Emission Factors

Operation Pollutant Emission Factor Units

PM 0.024

PM10 0.0110

PM2.5 0.0060

Requested Debarking Emissions

Control

lb/hr ton/yr Efficiency
A

lb/hr ton/yr

PM 8.64 37.84 100% 0.00 0.00

PM10 3.96 17.34 100% 0.00 0.00

PM2.5 2.16 9.46 100% 0.00 0.00

Example Calculations

Total Hourly Debarking Emissions = hourly production (ton/hr) x emission factor (lb/ton) x (1 - building enclosure control)

Total Annual Debarking Emissions = annual production (ton/yr) x emission factor (lb/ton) x ton/2000 lb x (1 - building enclosure control)

Annual production is based on ADEM guidance of applying the maximum hourly production 

rate for 8,760 hr/yr. This is not an accurate representation of the actual annual production. 

Projected maximum hourly throughput through the sawmill process. 

Log Process Debarking (Proposed Insignificant Activity/Emission Point Reference No. LD-1)

Pollutant

Emission Factor References

Requested Permit Limits

Controlled Emissions

Debarker lb/ton log processed

The facility performs the debarking operation within a building, therefore the debarker is a totally enclosed unit except for the log inlet and outlet.   To estimate the 

emissions for debarking, Two Rivers Lumber proposes using log throughput and the Texas Commission on Environmental Quality Wood Industry Emission Factors 

document for PM, and PM10, provided as Appendix A1.  As indicated within this document for "Log Debarking (sawmills)", we use the emission factors provided and the 

control efficiency for a building enclosure of "Enclosure, total".  Emissions of PM2.5 are assumed to be half that of PM10. Bark from the debarker and bark hog are 

mechanically conveyed to the storage bins; emissions for conveyance are accounted for on the wood waste by-product storage bin section. This unit as proposed meets the 

criteria to be proposed as a Section 2 Trivial & Insignificant Activity.

Uncontrolled Emissions

A
TCEQ Wood Industry Pre-Control Emission Factors for Log Debarking 

(Appendix A1); Building Enclosure = 100% Post Control

B
PM2.5 assumed to be 50% of PM10

Comments
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations

Log Bucking

By: CWR

Chkd:  SLS

Log Bucking Throughput:

Operating Parameters
Sawmill 

Throughputs
Units

Max Annual Throughput 3,153,600 ton log/yr

Max Hourly Throughput 360 ton log/hr

Emission Factors

Operation Pollutant Emission Factor Units

PM 0.035

PM10 0.0175

PM2.5 0.00875

Log Bucking Emissions

Building Control

lb/hr ton/yr
B

Efficiency
A

lb/hr ton/yr
B

TSP or PM 12.60 55.19 90% 1.26 5.52

PM10 6.30 27.59 90% 0.63 2.76

PM2.5 3.15 13.80 90% 0.32 1.38

Notes:
A 

TCEQ Wood Industry Post Control Factors for Log Sawing (Appendix A1); Enclosed by Building = 90% Post-Control 

Example Calculations

Total Hourly Bucking Emissions = hourly production (ton/hr) x emission factor (lb/ton) x (1 - building enclosure control)

Total Annual Bucking Emissions = annual production (ton/yr) x emission factor (lb/ton) x ton/2000 lb x (1 - building enclosure control)

Log Bucking (Proposed Insignificant Activity/Emission Point Reference No. LB-1)

The facility performs log bucking within an enclosed building.  Log bucking involves cutting the logs to the desired length and is part of the general debarking log 

preparation process. To estimate the emissions for log bucking,  Two Rivers Lumber  proposes using log throughput and the  EPA Region 10 Memo on Particulate 

Matter Potential to Emit Emission Factors for Activities at Sawmills, provided as Appendix A5. The Texas Commission on Environmental Quality Wood Industry 

Emission Factors document, provided as Appendix A1, under "Sawing", the control factors for building enclosure "Enclosed by building" were used to estimate 

control efficiencies for log bucking.  Emissions of PM2.5 are assumed to be half that of PM10. This unit as proposed meets the criteria to qualify as Section 2 Trivial & 

Insignificant Activity.

Comments

Annual production is based on ADEM guidance of applying the maximum hourly 

production rate for 8,760 hr/yr. This is not an accurate representation of the actual 

annual production. 

Projected maximum hourly throughput through the sawmill process. 

B
 Annual emissions are based on an annual production that is based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. The 

calculated annual emissions are not an accurate representation of the actual emissions. 

Emission Factor Reference

Log Bucking
lb/ton log 

processed

EPA Region 10 Sawmill Memo Pre-Control Emission Factors 

(Appendix A5). 

PM2.5 assumed to be 50% of PM10

Pollutant

Uncontrolled Emissions

Requested Permit Limits

Controlled Emissions
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations 

Hogging and Chipping

By: CWR

Chkd:  SLS

ton/hr ton/yr 

BH-1 Bark Hog 36 315,360

SC-1 Sawmill Chipper 70 613,200

PM-1 Planer Hog 4 30,660

Notes

Emission Factors

Operation Pollutant Emission Factor Units

PM 0.024

PM10 0.0110

PM2.5 0.0055

Material Hogging/Chipping Emissions

Control

lb/hr ton/yr
C

Partial Building 

Enclosure
A

lb/hr ton/yr
C

PM 0.86 3.78 95% 0.04 0.19

PM10 0.40 1.73 95% 0.02 0.09

PM2.5 0.20 0.87 95% 0.01 0.04

PM 1.68 7.36 95% 0.08 0.37

PM10 0.77 3.37 95% 0.04 0.17

PM2.5 0.39 1.69 95% 0.02 0.08

Notes:

Example Calculations

Total Hourly PM Emissions = Hourly Material Throughput (ton/hr) x PM Emission Factor (lb/ton) x (1 - Partial Building Enclosure Control)

Total Annual PM Emissions = Annual Material Throughput (ton/yr) x PM Emission Factor (lb/ton) x ton/2000 lb x (1 - Partial Building Enclosure Control) 

C
 Annual emissions are based on an annual production that is based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. The calculated 

annual emissions are not an accurate representation of the actual emissions. 

The facility performs the hogging and chipping operations within partially enclosed buildings.  To estimate the emissions for  hogging and chipping, Two Rivers Lumber 

proposes using log throughput and the Texas Commission on Environmental Quality Wood Industry Emission Factors document for PM and PM10, provided as Appendix 

A1.  As indicated within this document for "Chipping Operation", we use the emission factors provided and control from "Partial Enclosure".  Emissions of PM2.5 are 

assumed to be half that of PM10. Bark from the bark hog and chips from the chipper are mechanically conveyed to the storage bins, whereas planer hog shavings are 

pneumatically conveyed from the Planer Mill to the cyclofilter then the large shavings are mechanically conveyed to the storage bin. Emissions from the Planer Hog are 

routed through the cyclofilter and are accounted for in the planer mill emissions section. Emissions for all other conveyance operations are accounted on the wood waste 

by-product storage bin section. As proposed, the bark hog and sawmill chipper meet the criteria to be requested as Section 2 Trivial & Insignificant Activities.

Hogging/ Chipping lb/ton log

Comments

Emissions controlled by Cyclofilter. See Planer Mill calculations.

Emissions controlled by partial building enclosure

Emissions controlled by partial building enclosure

Annual Material 

Throughput
1

Hourly Material 

Throughput

Material Hogging/Chipping Throughput

Emission Factor Reference

1
 Annual production is based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. This is not an accurate representation of the actual 

annual production. 

Hogging and Chipping (Proposed Insignificant Activities/Emission Point Reference No. BH-1 Bark Hog, No. SC-1 Sawmill Chipper)

Sawmill Chipper

Bark Hog

Emission Point Reference No.

Emission Point Reference No.

BH-1

SC-1

Process Description

Requested Permit Limits

Controlled Emissions

Process Description Pollutant

A
 TCEQ Wood Industry Pre-Control Emission Factors for Chipping 

Operations (Appendix A1); Partial Enclosure = 95% Post Control
B
 PM2.5 assumed to be 50% of PM10

Uncontrolled Emissions
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations

Sawmill 

By: CWR

Chkd:  SLS

Sawmill Throughput

Operating Parameters
Sawmill 

Throughputs
Units

Max Annual Log Throughput 3,153,600 ton log/yr

Max Hourly Log Throughput 360 ton log/hr

Max Annual Sawdust and Chip Throughput 360,000 ton log/yr

Max Hourly Sawdust and Chip Throughput 41.10 ton log/hr

Emission Factors

Operation Pollutant Emission Factor Units

PM 0.35

PM10 0.20

PM2.5 0.10

Sawmill Emissions

Building Control

lb/hr ton/yr
C

Efficiency
A

lb/hr ton/yr
C

PM 126.00 551.88 90% 12.60 55.19

PM10 72.00 315.36 90% 7.20 31.54

PM2.5 36.00 157.68 90% 3.60 15.77

Notes:

Example Calculations

Total Hourly Sawing Emissions = 'hourly production (ton/hr) x emission factor (lb/ton) x (1 - building enclosure control)

Total Annual Sawing Emissions = 'annual production (ton/yr) x emission factor (lb/ton) x ton/2000 lb x  (1 - building enclosure control)

Sawmill  (Emission Point Reference No. SM-1)

Emission Factor Reference

Sawmill
lb/ton log 

processed

A 
TCEQ Wood Industry Pre-Control Emission Factors for Log Sawing 

(Appendix A1); Enclosed by Building = 90% Post-Control 

B
 PM2.5 assumed to be 50% of PM10

Comments

Annual production is based on ADEM guidance of applying the maximum hourly production 

rate for 8,760 hr/yr. This is not an accurate representation of the actual annual production. 

Projected maximum hourly throughput through the sawmill process. 

Projected maximum annual throughput through the sawmill process. 

Projected maximum hourly throughput through the sawmill process. 

C 
Annual emissions are based on an annual production that is based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. The calculated annual emissions 

are not an accurate representation of the actual emissions. 

The facility performs sawing within a building.  The saws within the sawmill are individually totally enclosed except for log inlet and outlet. To estimate the emissions for the sawmill, Two 

Rivers Lumber  proposes using log throughput and the Texas Commission on Environmental Quality Wood Industry Emission Factors document for PM and PM10, provided as Appendix 

A1.  As indicated within this document for "Sawing (cross-cut/rip saws)", we use the emission factors provided and  control from building enclosure "Enclosed by Building".  Emissions of 

PM2.5 are assumed to be half that of PM10. Sawdust from the sawmill is mechanically conveyed to the sawdust storage bin; emissions for conveyance are accounted for on the wood 

waste by-product storage bin section.

Pollutant

Requested Permit Limits

Controlled EmissionsUncontrolled Emissions
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations 

Lumber Drying Kilns

By: CWR

Chkd:  SLS

Throughput of kilns are listed below:

Emission Point 

Reference No. Description

Hourly 

Natural Gas 

Usage

(MCF/hr)
1

Hourly 

Natural Gas 

Usage
1 

(MMBtu/hr)

Hourly 

Production
2 

(MBF/hr)

Hourly 

Production 

(ton/hr)

Annual Total 

Production
3 

(MBF/yr)

DPK-1 Dual Path Kiln No. 1 38 38.76 15.4 34.7 134,904

DPK-2 Dual Path Kiln No. 2 38 38.76 15.4 34.7 134,904

Requested Kiln Emissions 

DPK No. 1

(lb/hr)

DPK No. 1
3

(tpy)

DPK No. 2

(lb/hr)

DPK No. 2
3

(tpy)

VOC as C 3.80 lb/MBF 58.52 256.32 58.52 256.32

VOC (WPP1) 4.74 lb/MBF 73.04 319.92 73.04 319.92

Methanol 0.199 lb/MBF 3.06 13.42 3.06 13.42

Phenol 0.01 lb/MBF 0.15 0.67 0.15 0.67

Formaldehyde 0.0183 lb/MBF 0.28 1.23 0.28 1.23

Acetaldehyde 0.052 lb/MBF 0.80 3.51 0.80 3.51

Acrolein 0.0075 lb/MBF 0.12 0.51 0.12 0.51

PM total 0.022 lb/MBF 0.34 1.48 0.34 1.48

PM10 0.022 lb/MBF 0.34 1.48 0.34 1.48

PM2.5 0.011 lb/MBF 0.17 0.74 0.17 0.74

PM total 7.6 lb/MMscf 2.89E-01 1.26E+00 2.89E-01 1.26E+00

PM10 7.6 lb/MMscf 2.89E-01 1.26E+00 2.89E-01 1.26E+00

PM2.5 7.6 lb/MMscf 2.89E-01 1.26E+00 2.89E-01 1.26E+00

SO2 0.6 lb/MMscf 2.28E-02 9.99E-02 2.28E-02 9.99E-02

CO 84 lb/MMscf 3.19E+00 1.40E+01 3.19E+00 1.40E+01

NOx 50 lb/MMscf 1.90E+00 8.32E+00 1.90E+00 8.32E+00

Lead 5.00E-04 lb/MMscf 1.90E-05 8.32E-05 1.90E-05 8.32E-05

Benzene 2.10E-03 lb/MMscf 7.98E-05 3.50E-04 7.98E-05 3.50E-04

Formaldehyde 7.50E-02 lb/MMscf 2.85E-03 1.25E-02 2.85E-03 1.25E-02

Dichlorobenzene 1.20E-03 lb/MMscf 4.56E-05 2.00E-04 4.56E-05 2.00E-04

Hexane 1.80E+00 lb/MMscf 6.84E-02 3.00E-01 6.84E-02 3.00E-01

Naphthalene 6.10E-04 lb/MMscf 2.32E-05 1.02E-04 2.32E-05 1.02E-04

Toluene 3.40E-03 lb/MMscf 1.29E-04 5.66E-04 1.29E-04 5.66E-04

Arsenic 2.00E-04 lb/MMscf 7.60E-06 3.33E-05 7.60E-06 3.33E-05

Beryllium 1.20E-05 lb/MMscf 4.56E-07 2.00E-06 4.56E-07 2.00E-06

Cadmium 1.10E-03 lb/MMscf 4.18E-05 1.83E-04 4.18E-05 1.83E-04

Chromium 1.40E-03 lb/MMscf 5.32E-05 2.33E-04 5.32E-05 2.33E-04

Cobalt 8.40E-05 lb/MMscf 3.19E-06 1.40E-05 3.19E-06 1.40E-05

Manganese 3.80E-04 lb/MMscf 1.44E-05 6.32E-05 1.44E-05 6.32E-05

Mercury 2.60E-04 lb/MMscf 9.88E-06 4.33E-05 9.88E-06 4.33E-05

Nickel 2.10E-03 lb/MMscf 7.98E-05 3.50E-04 7.98E-05 3.50E-04

Selenium 2.40E-05 lb/MMscf 9.12E-07 3.99E-06 9.12E-07 3.99E-06

POM 8.82E-05 lb/MMscf 3.35E-06 1.47E-05 3.35E-06 1.47E-05

PM total
4,5 -- -- 1.26 5.50 1.26 5.50

PM10
4,5 -- -- 1.26 5.50 1.26 5.50

PM2.5
4,5 -- -- 0.92 4.01 0.92 4.01

SO2 -- -- 0.02 0.10 0.02 0.10

VOC as C -- -- 58.52 256.32 58.52 256.32

VOC (WPP1) -- -- 73.04 319.92 73.04 319.92

CO -- -- 3.19 13.98 3.19 13.98

NOx -- -- 1.90 8.32 1.90 8.32

Lead -- -- 1.900E-05 8.322E-05 1.900E-05 8.322E-05

Methanol -- -- 3.065E+00 1.342E+01 3.065E+00 1.342E+01

Phenol -- -- 1.540E-01 6.745E-01 1.540E-01 6.745E-01

Acetaldehyde -- -- 8.008E-01 3.508E+00 8.008E-01 3.508E+00

Acrolein -- -- 1.155E-01 5.059E-01 1.155E-01 5.059E-01

Benzene -- -- 7.980E-05 3.495E-04 7.980E-05 3.495E-04

Formaldehyde -- -- 2.847E-01 1.247E+00 2.847E-01 1.247E+00

Dichlorobenzene -- -- 4.560E-05 1.997E-04 4.560E-05 1.997E-04

Hexane -- -- 6.840E-02 2.996E-01 6.840E-02 2.996E-01

Naphthalene -- -- 2.318E-05 1.015E-04 2.318E-05 1.015E-04

Toluene -- -- 1.292E-04 5.659E-04 1.292E-04 5.659E-04

Arsenic -- -- 7.600E-06 3.329E-05 7.600E-06 3.329E-05

Beryllium -- -- 4.560E-07 1.997E-06 4.560E-07 1.997E-06

Cadmium -- -- 4.180E-05 1.831E-04 4.180E-05 1.831E-04

Chromium -- -- 5.320E-05 2.330E-04 5.320E-05 2.330E-04

Cobalt -- -- 3.192E-06 1.398E-05 3.192E-06 1.398E-05

Manganese -- -- 1.444E-05 6.325E-05 1.444E-05 6.325E-05

Mercury -- -- 9.880E-06 4.327E-05 9.880E-06 4.327E-05

Nickel -- -- 7.980E-05 3.495E-04 7.980E-05 3.495E-04

Selenium -- -- 9.120E-07 3.995E-06 9.120E-07 3.995E-06

POM -- -- 3.352E-06 1.468E-05 3.352E-06 1.468E-05

Total HAPs -- -- 4.488E+00 1.966E+01 4.488E+00 1.966E+01

Notes:
1 

Hourly natural gas usage is conservatively based on the design rating of each kiln's burner. Converted to MMBtu/hr using 1 MMscf = 1,020 MMBtu.
2
 Hourly production based on kiln design capacity assuming product mix with greatest possible hourly production rate.

Lumber Drying Example Calculations 

Total Hourly Kiln Emissions = Hourly Production (MBF/hr) x Emission Factor (lb/MBF)

Total Annual Combined Kiln Emissions = Annual Total Production (MBF/yr) x Emission Factor (lb/MBF) x ton/2000 lb

Natural Gas Combustion Example Calculations 

Total Hourly Kiln Emissions = Sum of Natural Gas Usage for both kilns (MMBtu/hr) / 1,020 (MMBtu/MMscf) x Emission Factor (lb/MMscf) 

Total Annual Combined Kiln Emissions = Hourly Emissions for both kilns (lb/hr) x 8,760 (hrs/yr) x ton/2000 lb

Pollutant Contribution From Both Drying and Fuel Combustion Example Calculations 

Total Hourly Kiln Emissions = summation of natural gas combustion and lumber drying emissions

Total Annual Combined Kiln Emissions = summation of natural gas combustion and lumber drying emissions for all kilns

4
 Total requested particulate emission permit limits have been multiplied by a 200% safety factor. 

3 
Annual emissions are based on an annual production that is based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. The calculated annual emissions are not an accurate 

representation of the actual emissions. 

5
 Emission factors for wood-fired kilns overestimate emissions expected from the facility's kilns.  For this reason, emissions were calculated for softwood lumber drying and natural gas combustion with the 

results summed.  

Lumber Drying Kilns: (Emission Point Reference No. DPK-1 & DPK-2)

Factor Units

From the Sawmill, the green lumber is stacked and stored.  The lumber is then dried in one of the two kilns. The kilns utilize heat from natural gas burners on each kiln.  Emissions from the kilns include lumber 

drying as well as natural gas combustion where appropriate.  The emission factor sources are indicated below and included in the appendices as referenced.

Appendix A3- Assumed same as PM

Appendix A3- Assumed 50% of PM10

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Emission Source

Natural Gas 

Combustion

Softwood Lumber 

Drying

Pollutant

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Emissions from fuel combustion 

Total emissions from fuel combustion and lumber drying

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Total emissions from fuel combustion and lumber drying

Emissions from fuel combustion 

WPP1 VOC is an acronym for Wood Products Protocol 1 VOC 

and is calculated using the following eqn: [VOC as C x 1.225 + 

(1-0.65) x Methanol + Formaldehyde].

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Emissions from fuel combustion 

Total emissions from fuel combustion and lumber drying

Total emissions from fuel combustion and lumber drying

Total emissions from fuel combustion and lumber drying

Emissions from fuel combustion 

WPP1 VOC is an acronym for Wood Products Protocol 1 VOC 

and is calculated using the following eqn: [VOC as C x 1.225 + 

(1-0.65) x Methanol + Formaldehyde].

Total emissions are conservatively based on direct fired kiln 

emissions that take into account from fuel combustion and 

lumber drying.

Emissions from fuel combustion 

Emissions from fuel combustion 

Requested Permit Limits

Factor Reference

Appendix A3- NCDENR Wood Kiln Emission Calculator Factor 

Sheet for Softwood Steam Heated

Emissions from lumber drying

Emissions from fuel combustion 

Emissions from lumber drying

Emissions from lumber drying

Emissions from lumber drying

Total Emissions
4,5

Appendix A4- ADEQ Lumber Kiln Memo, dated October 31, 

2014

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-1 (7/98)

Appendix A6- AP42 Table 1.4-1 (7/98) Low NOx burner 

equippedAppendix A6- AP42 Table 1.4-2 (7/98)
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations 

Lumber Drying Kilns Condensate Evaporators

By: CWR

Chkd:  SLS

Throughput of evaporators are listed below:

Emission Point 

Reference No. Description

Hourly Natural 

Gas Usage

(MCF/hr)
1

Hourly Heat 

Capacity

(MMBtu/hr)

Hourly 

Production
2 

(MBF/hr)

Annual Total 

Production
2

(MBF/yr)

Hourly 

Condensate 

Production
3 

(gal/hr)

Annual 

Condensate 

Production
4 

(gal/yr)

CE-1
Condensate 

Evaporator No. 1
3.922 4.000 15.4 134,904 279 2,444,040

CE-2
Condensate 

Evaporator No. 2
3.922 4.000 15.4 134,904 279 2,444,040

Note:
1 

Hourly natural gas usage is conservatively based on the design rating of each kiln's burner. Converted to MMBtu/hr using 1 MMscf = 1,020 MMBtu.
2 

The condensate production is based on the hourly and annual production capacity of the dual path kilns.
3
 Hourly production based on estimated condensate from the kiln at maximum production capacity. 

4
 Annual production is based the maximum hourly production rate for 8,760 hr/yr.

Evaporator Emissions

Evaporator

No. 1

(lb/hr)

Evaporator

No. 1

(tpy)

Evaporator

No. 2

(lb/hr)

Evaporator

No. 2

(tpy)

PM total 7.6 lb/MMscf 2.98E-02 1.31E-01 2.98E-02 1.31E-01

PM10 7.6 lb/MMscf 2.98E-02 1.31E-01 2.98E-02 1.31E-01

PM2.5 7.6 lb/MMscf 2.98E-02 1.31E-01 2.98E-02 1.31E-01

SO2 0.6 lb/MMscf 2.35E-03 1.03E-02 2.35E-03 1.03E-02

CO 84 lb/MMscf 3.29E-01 1.44E+00 3.29E-01 1.44E+00

NOx 100 lb/MMscf 3.92E-01 1.72E+00 3.92E-01 1.72E+00

Lead 0.0005 lb/MMscf 1.96E-06 8.59E-06 1.96E-06 8.59E-06

Methanol 2.3 lb/MMscf 9.02E-03 3.95E-02 9.02E-03 3.95E-02

VOC as C 5.5 lb/MMscf 2.16E-02 9.45E-02 2.16E-02 9.45E-02

Benzene 2.10E-03 lb/MMscf 8.24E-06 3.61E-05 8.24E-06 3.61E-05

Formaldehyde 7.50E-02 lb/MMscf 2.94E-04 1.29E-03 2.94E-04 1.29E-03

Dichlorobenzene 1.20E-03 lb/MMscf 4.71E-06 2.06E-05 4.71E-06 2.06E-05

Hexane 1.80E+00 lb/MMscf 7.06E-03 3.09E-02 7.06E-03 3.09E-02

Naphthalene 6.10E-04 lb/MMscf 2.39E-06 1.05E-05 2.39E-06 1.05E-05

Toluene 3.40E-03 lb/MMscf 1.33E-05 5.84E-05 1.33E-05 5.84E-05

Arsenic 2.00E-04 lb/MMscf 7.84E-07 3.44E-06 7.84E-07 3.44E-06

Beryllium 1.20E-05 lb/MMscf 4.71E-08 2.06E-07 4.71E-08 2.06E-07

Cadmium 1.10E-03 lb/MMscf 4.31E-06 1.89E-05 4.31E-06 1.89E-05

Chromium 1.40E-03 lb/MMscf 5.49E-06 2.40E-05 5.49E-06 2.40E-05

Cobalt 8.40E-05 lb/MMscf 3.29E-07 1.44E-06 3.29E-07 1.44E-06

Manganese 3.80E-04 lb/MMscf 1.49E-06 6.53E-06 1.49E-06 6.53E-06

Mercury 2.60E-04 lb/MMscf 1.02E-06 4.47E-06 1.02E-06 4.47E-06

Nickel 2.10E-03 lb/MMscf 8.24E-06 3.61E-05 8.24E-06 3.61E-05

Selenium 2.40E-05 lb/MMscf 9.41E-08 4.12E-07 9.41E-08 4.12E-07

POM 8.82E-05 lb/MMscf 3.46E-07 1.51E-06 3.46E-07 1.51E-06

VOC as C 6.01745E-07 lb/gal 1.68E-04 7.35E-04 0.00017 7.35E-04

PM 1.68589E-05 lb/gal 4.70E-03 2.06E-02 4.70E-03 2.06E-02

PM10 1.68589E-05 lb/gal 4.70E-03 2.06E-02 4.70E-03 2.06E-02

PM2.5 1.68589E-05 lb/gal 4.70E-03 2.06E-02 4.70E-03 2.06E-02

Requested Permit Limits

Hourly 

Emissions

Annual 

Emissions

Hourly 

Emissions

Annual 

Emissions

Evaporator

No. 1

(lb/hr)

Evaporator

No. 1

(tpy)

Evaporator

No. 2

(lb/hr)

Evaporator

No. 2

(tpy)

PM
1 6.90E-02 3.02E-01 6.90E-02 3.02E-01

PM10
1 6.90E-02 3.02E-01 6.90E-02 3.02E-01

PM2.5
1 6.90E-02 3.02E-01 6.90E-02 3.02E-01

SO2 2.35E-03 1.03E-02 2.35E-03 1.03E-02

CO 3.29E-01 1.44E+00 3.29E-01 1.44E+00

NOx 3.92E-01 1.72E+00 3.92E-01 1.72E+00

Lead 1.96E-06 8.59E-06 1.96E-06 8.59E-06

Methanol 9.02E-03 3.95E-02 9.02E-03 3.95E-02

VOC as C 2.17E-02 9.52E-02 2.17E-02 9.52E-02

Benzene 8.24E-06 3.61E-05 8.24E-06 3.61E-05

Formaldehyde 2.94E-04 1.29E-03 2.94E-04 1.29E-03

Dichlorobenzene 4.71E-06 2.06E-05 4.71E-06 2.06E-05

Hexane 7.06E-03 3.09E-02 7.06E-03 3.09E-02

Naphthalene 2.39E-06 1.05E-05 2.39E-06 1.05E-05

Toluene 1.33E-05 5.84E-05 1.33E-05 5.84E-05

Arsenic 7.84E-07 3.44E-06 7.84E-07 3.44E-06

Beryllium 4.71E-08 2.06E-07 4.71E-08 2.06E-07

Cadmium 4.31E-06 1.89E-05 4.31E-06 1.89E-05

Chromium 5.49E-06 2.40E-05 5.49E-06 2.40E-05

Cobalt 3.29E-07 1.44E-06 3.29E-07 1.44E-06

Manganese 1.49E-06 6.53E-06 1.49E-06 6.53E-06

Mercury 1.02E-06 4.47E-06 1.02E-06 4.47E-06

Nickel 8.24E-06 3.61E-05 8.24E-06 3.61E-05

Selenium 9.41E-08 4.12E-07 9.41E-08 4.12E-07

POM 3.46E-07 1.51E-06 3.46E-07 1.51E-06

Total HAPs 3.816E-02 1.671E-01 3.816E-02 1.671E-01

Note:

Natural Gas Combustion Example Calculations 

Total Hourly Emissions = Sum of Natural Gas Usage for both evaporators (MMscf/hr) x Emission Factor (lb/MMscf) 

Total Annual Emissions = Hourly Emissions for both evaporators (lb/hr) x 8,760 (hrs/yr) x ton/2000 lb

Evaporator Emission Example Calculations 

Total Hourly Emissions = Sum of kiln condensate produced (9.3 gpm) * 60 min/hr * Pollutant concentration in condensate (mg/m
3
) * conversion factor (8.3454e-9 lb/gal / mg/m

3
)

Total Annual Emissions = Hourly Emissions for both evaporators (lb/hr) x 8,760 (hrs/yr) x ton/2000 lb

1
 Total requested particulate emission permit limits have been multiplied by a 200% safety factor. 

Total Evaporator 

emissions
1

Kiln Condensate 

Evaporation

Natural Gas 

Combustion

Emission Source Pollutant

The lumber drying kiln condensate evaporators are proposed to prevent kiln condensate from being discharged to waters of the state to adhere to the general stormwater permit. The VOC concentration in the 

condensate is estimated at 72.1 mg/m3 at a flow of 9.3 gallons per minute. Therefore, the emissions from the condensate evaporate are assumed to be minimal. 

Appendix A6- AP42 Table 1.4-2 (7/98)

PM10 is assumed equal to PM 

Lumber Drying Kilns Condensate Evaporators: (Emission Point Reference No. CE-1 & CE-2)

Emission Source Pollutant Factor Units

PM2.5 is assumed equal to PM 

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-1 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Estimated Emissions

Appendix A6- AP42 Table 1.4-2 (7/98)

Based on the maximum TDS concentration of 2020 mg/l in a yellow 

southern pine kiln condensate pollutant profile from similar facilities (see 

Appendix A7) and the site specific estimated condensate produced from the 

lumber drying kilns of 9.3 gpm. Assumed equal to PM.

Factor Reference

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Based on the maximum total VOC concentration of 72.1 mg/m
3 

from a peer 

reviewed analytical report of kiln condensate from pine lumber (see 

Appendix A7) and the site specific estimated condensate produced from the 

lumber drying kilns of 9.3 gpm.

Based on the maximum TDS concentration of 2020 mg/l in a yellow 

southern pine kiln condensate pollutant profile from similar facilities (see 

Appendix A7) and the site specific estimated condensate produced from the 

lumber drying kilns of 9.3 gpm.

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-1 (7/98)

Based on the maximum TDS concentration of 2020 mg/l in a yellow 

southern pine kiln condensate pollutant profile from similar facilities (see 

Appendix A7) and the site specific estimated condensate produced from the 

lumber drying kilns of 9.3 gpm. Assumed equal to PM.

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-4 (7/98)

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-2 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)

Appendix A6- AP42 Table 1.4-3 (7/98)
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations

Planer Mill 

By: CWR

Chkd:  SLS

Planer Mill Throughput

Operating Parameters
Planer Mill 

Throughputs
Units

Max Hourly Planer Production 106 tons lumber/hr

Max Annual Planer Production 620,558 tons lumber/yr

Max Annual Planer Production 269,808 MBF/yr

Max Hourly Shavings Production 14.4 tons shavings/hr

Max Annual Shavings Production 48,565 tons shavings/yr

Uncontrolled Emission Calculations

Uncontrolled Emission Factors

Operation Pollutant Emission Factor Units

PM 2.25 lb/ton

PM10 0.90 lb/ton

PM2.5 0.45 lb/ton

Uncontrolled Emissions

lb/hr ton/yr
1

PM generated from Planer Mill 239 1,049

PM10 generated from Planer Mill 96 419

PM2.5 generated from Planer Mill 48 210

Controlled Emission Calculations

Control Efficiency Factors

Control Device Pollutant Control Efficiency

Cyclofilter PM 99.99%

Planer Mill Emissions

lb/hr
1

ton/yr
1,2

PM 0.0480 0.2097

PM10 0.0478 0.2087

PM2.5 0.0475 0.2076

Note:

Example Calculations:

Hourly PM Emissions = Max PM Loading to Cyclofilter (lb PM/ton) * Maximum Planer Production (ton/hr) * (1 - Cyclofilter Efficiency, 99.99%) * (200% safety factor)

Annual PM Emissions = Max PM Loading to Cyclofilter (lb PM/ton) * Maximum Planer Production (ton/yr) * (1 - Cyclofilter Efficiency, 99.99%) * (200% safety factor)

1
 Total requested permit limits have been multiplied by a 200% safety factor. 

Vendor guarantee for PM and ODEQ PM2.5 speciation factor for baghouses of 99%, Appendix A2

Vendor guarantee (Appendix B)

Vendor guarantee for PM and ODEQ PM10 speciation factor for baghouses of 99.5%, Appendix 

A2

Due to the planer mill only processing dried lumber, the dual path kiln becomes the bottleneck and therefore 

limits the maximum capacity of the planer mill to the design capacity of the dual path kilns. Therefore, annual 

shavings production is based on the design capacity of the dual path kilns. However, this is not an accurate 

representation of the actual annual production. 

Projected maximum annual throughput through the Planer Mill. 

Planer Mill (Emission Point Reference No. PM-1)

The rough, dry lumber is finished in the planer mill building or sent to the lumber storage/shipping area. Planer shavings and hogged planer trim are pneumatically conveyed from the Planer 

Mill through an air seal into the Cyclofilter. The large particles then are dropped out and mechanically conveyed to the shavings storage bin. Emissions for all other conveyance operations are 

accounted on the wood waste by-product storage bin section.

Pollutant

A
 TCEQ Wood Industry Pre-Control Emission Factors for Planing (Appendix A1)

Annual planer mill production is based on the design capacity of the dual path kilns. The standard conversion 

from board feet to tonnage is 2.3 tons/MBF. The calculated emissions are based on a lumber tonage throughput, 

however, the compliance tracking is proposed to be based on the amount of lumber sold in board footage (BF) as 

that is the industry standard for tracking finished lumber.

Factor Reference

Comments

Annual production is based on the design capacity of the dual path kilns. Due to the planer mill only processing 

dried lumber, the dual path kiln becomes the bottleneck and therefore limits the maximum capacity of the planer 

mill to the design capacity of the dual path kilns. However, this is not an accurate representation of the actual 

annual production. 

Projected maximum hourly throughput through the Planer Mill.

Pollutant

Factor Reference

Planing, Trimming and Hogging 

within the Planer Mill
B
 PM2.5 assumed to be 50% of PM10

Uncontrolled Emissions

Operation

Planer Mill

Requested Permit Limits

Controlled Emissions

Comments

Vendor guarantee

2 
Annual emissions are based on an annual design capacity of the dual path kilns based on ADEM guidance of applying the maximum hourly production rate for 8,760 hr/yr. The calculated 

annual emissions are not an accurate representation of the actual emissions. 
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Two Rivers Lumber Co., LLC

 Potential to Emit Calculations 

Storage Bins

By: CWR

Chkd: SLS

Equipment

Emission Point 

Reference No.

Hourly 

Throughput

(tons/hr)

Annual 

Throughput

(tons/yr)
1

Moisture 

Content

Hourly 

Throughput

(BDT/hr)
2

Annual 

Throughput

(BDT/yr)
2

Chip Storage Bin CSB-1 120 1,051,200 51% 59 515,088

Bark  Storage Bin BSB-1 36 315,360 51% 18 154,526

Sawdust Storage Bin SDSB-1 24 210,240 51% 12 103,018

Shavings Storage Bin SSB-1 6 48,565 15% 5 41,281

8,760 hr/yr

2 per material

2 per material

Emission Factors

Pollutant

Wet Material 

Conveyance Drop 

Emission Factor

Dry Material 

Conveyance Drop 

Emission Factor Unit

PM 0.00075 0.0015
lb/bdt 

material

PM10 0.00035 0.0007
lb/bdt 

material

PM2.5 0.00005 0.0001
lb/bdt 

material

Requested Permit Limits

lb/hr tpy
1

lb/hr tpy
1

lb/hr tpy
1

CSB-1 0.088 0.386 0.041 0.180 0.006 0.026

BSB-1 0.026 0.116 0.012 0.054 0.002 0.008

SDSB-1 0.018 0.077 0.008 0.036 0.001 0.005

SSB-1 0.014 0.062 0.007 0.029 0.001 0.004

Example Calculations

Hourly  Emissions = hourly throughput (BDT/hr) x emission factor (lb/BDT) x drop points

Annual Emissions = annual throughput (BDT/hr) x emission factor (lb/BDT) x drop points / 2,000 lb/ton

Notes:

Emissions are generated by the collection of byproducts from the debarker, sawmill, and planer mill into storage bins and from loading 

of byproducts into vehicles for shipping off site.  Emissions are estimated using  emission factors from EPA Region 10 emission factors 

for PM, PM10, and PM2.5, provided as Appendix A5.  As these emission factors are on a bonedry basis, corrections for moisture content 

are included below. The chips, bark, and sawdust are considered wet while shavings from the planer mill are considered dry.  As 

conveyance of the byproducts is by belt within an enclosed tube, emissions are generated by the dropping the material into the bins 

and then dropping into the vehicle for shipping.  

Dry Material Drop points

1 
Annual emissions are based on an annual production that is based on ADEM guidance of applying the maximum hourly production 

rate for 8,760 hr/yr. The calculated annual emissions are not an accurate representation of the actual emissions. 

2
 Bone Dried Ton (BDT) assumes wet material has 51% MC and dry material has 15% MC in accordance with EPA Region 10 Memo.

Wood Waste By-Product Storage Bins (Emission Point Reference No.  CSB-1, BSB-1, SDSB-1, SSB-1)

PM PM10

Operating Hours for hourly estimate

PM2.5

Factor Reference

Appendix A5- EPA Region 10 Particulate 

Matter Potential to Emit Emission 

Factors for Activities at Sawmills, 

Excluding Boilers, Located in Pacific 

Northwest Indian Country, May 2014.

Wet Woodwaste

Dry Woodwaste

Wet Material Drop points

Equipment
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Two Rivers Lumber Co., LLC 

 Potential to Emit Calculations 

Greenhouse Gas 

By: CWR 

Chkd:  JPP

Greenhouse Gas Emission Calculations:

Natural Gas 53.06 1.00E-03 1.00E-04

Heat Capacity of Natural Gas: 1,026 Btu/scf

Potential Heat Input

Natural Gas Sources MCF/hr scf/hr MMBtu/hr MMBtu/yr

Dual Path Kiln No. 1 (DPK-1) 38.0 38000 39.0 341534.9

Dual Path Kiln No. 2 (DPK-2) 38.0 38000 39.0 341534.9

Condensate Evaporator No. 1 (CE-1) 3.922 3921.6 4.0 35246.1

Condensate Evaporator No. 2 (CE-2) 3.922 3921.6 4.0 35246.1

GHG Emissions

DPK-1 DPK-2 CE-1 CE-2

Total GHG 

Emissions

(ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr)

CO2 19,976 19,976 2,061 2,061 44,075

CH4 0.38 0.38 0.04 0.04 1

CH4 - CO2e 9.41 9.41 0.97 0.97 21

N2O 0.04 0.04 0.004 0.004 0

N2O - CO2e 11 11 1 1 25

Total CO2e 19,997 19,997 2,064 2,064 44,120

Example Calculations

Annual Emission Rate of Pollutant (metric ton) = Annual Potential Heat Input x EF x 2.2046 lb/kg / 2000 lb/ton

CO2e (TPY)= CO2 + (25 x CH4) + (298 x N2O)

Notes:

1. CO2 Emission Factor from Part 98 Subpart C Table C-1 

2. CH4 and N2O Emission Factor from Part 98 Subpart C Table C-2

3. High Heat Values (HHV) from Part 98 Subpart C Table C-1 

Pollutant
3

HHV and Emission Factors

Fuel

CO2
1

(kg CO2/MMBtu)

CH4
2

(kg CH4/MMBtu)

N2O
2

(kg N2O/MMBtu)
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Proposed Monitoring and Recordkeeping Requirements 
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PROPOSED MONITORING AND RECORDKEEPING 
 

The facility is to demonstrate compliance for all process emission estimates through 
recordkeeping of the lumber and byproduct materials sold offsite. Records should be updated 
monthly and maintained on site.  
 
Proper maintenance and operation of all wood working equipment can effectively reduce PM 
emissions. Proper maintenance and operation of lumber drying kilns and condensate evaporators 
can effectively reduce VOC emissions. Routine maintenance should also be completed on all 
equipment based on manufacturer’s recommendations and records of maintenance should be 
maintained on site at the facility.   
 

Emission Source 

Description 

Emission 

Point ID 
Proposed Compliance Requirements 

Sawmill SM-1 
Compliance is proposed to be demonstrated through 

recordkeeping of raw logs processed (3,153,600 tpy on a 12 
month rolling avg. basis). 

Dual Path Kiln No. 1,  
Dual Path Kiln No. 2 

DPK-1, 
DPK-2 

Compliance is proposed to be demonstrated through monthly 
recordkeeping of lumber produced (269,808 MBF/yr on a 12 
month rolling avg. basis) and records of proper operation and 

maintenance.  A maintenance and operating plan is 
proposed for ADEM review within 6 months of kiln startup. 

Condensate Evaporator No. 1, 
Condensate Evaporator No. 2 

CE-1, 
CE-2 

Compliance is demonstrated by maintaining records of 
proper operation and maintenance. A maintenance and 

operating plan is proposed for ADEM review within 6 months 
of kiln startup. 

Planer Mill PM-1 
Compliance is proposed to be demonstrated through 

recordkeeping of lumber produced (269,808 MBF/yr on a 12 
month rolling avg. basis). 

Chip Storage Bin CSB-1 
Compliance is proposed to be demonstrated through 

recordkeeping of chips produced (1,051,200 tpy on a 12 
month rolling avg. basis). 

Bark  Storage Bin BSB-1 
Compliance is proposed to be demonstrated through 

recordkeeping of bark produced (315,360 tpy on a 12 month 
rolling avg. basis). 

Sawdust Storage Bin SDSB-1 
Compliance is proposed to be demonstrated through 

recordkeeping of sawdust produced (210,240 tpy on a 12 
month rolling avg. basis). 

Shavings Storage Bin SSB-1 
Compliance is proposed to be demonstrated through 

recordkeeping of shavings produced (48,565 tpy on a 12 
month rolling avg. basis). 

Log Processing Debarker,  
Log Bucking 

LD-1, 
LB-1 

Proposed Insignificant Activities. If deemed a significant 
emission source, compliance is proposed to be 

demonstrated through recordkeeping of raw logs processed 
(3,153,600 tpy on a 12 month rolling avg. basis). 

Bark Hog BH-1 

Proposed Insignificant Activity. If deemed a significant 
emission source, compliance is proposed to be 

demonstrated through recordkeeping of bark produced 
(315,360 tpy on a 12 month rolling avg. basis). 

Sawmill Chipper SC-1 

Proposed Insignificant Activity. If deemed a significant 
emission source, compliance is proposed to be 

demonstrated through recordkeeping of chips produced 
(613,200 tpy on a 12 month rolling avg. basis). 
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Appendix A 

Emission Factor Supporting Documentation 



Appendix A1 

TCEQ Wood Industries Emission Factors 





























Appendix A2 

ODEQ Wood Products Particulate Fraction  



EMISSION FACTORS 

WOOD PRODUCTS – PM10/PM2.5 FRACTION AQ-EF03 

Oregon Department of Environmental Quality Page 1 

Air Contaminant Discharge Permit Application Revised 08/01/11 

Type of Control 

PM10  Fraction
1
 of Total Particulate Matter (PM)

2
 

Boilers 
Veneer 

Dryers 

Particle 

Dryers 
Press Vents 

Cyclones 

and Process 

Equipment 

Uncontrolled 50 100 75 85  

Bag filter system     99.5 

Cyclone – high efficiency     95 

Cyclone – medium efficiency     85 

Scrubber – Ceilcote 100 100 100   

Wet scrubber –high efficiency 99 99 99   

Wet scrubber – medium efficiency 95 95 95   

Wet scrubber – low pressure 90 90 90   

ESP – both wet and dry 99.5 99.5 99.5   

Multiclone – high pressure 95  95   

Multiclone – low pressure 50  50   

 

 

 

Type of Control 

 

 

PM2.5  Fraction
3
 of Total Particulate Matter (PM)

4
 

Boilers 
Veneer 

Dryers 

Particle 

Dryers 
Press Vents 

Cyclones 

and Process 

Equipment 

Uncontrolled  100 75 85  

Bag filter system 99    99 

Cyclone – high efficiency     80 

Cyclone – medium efficiency     50 

Scrubber – Venturi 90 90 90   

Wet scrubber – high efficiency 90 90 90   

Wet scrubber – medium efficiency 25 25 25   

Wet scrubber – low efficiency 20 20 20   

ESP – both wet and dry 95 95 95   

Multiclone – high pressure 80  80   

Multiclone – low pressure 50  50   

 

                                                           
1 PM10 fraction as a percent of total particulate matter for different types of control equipment. 
2 These PM10 fractions should be used for guidance only when better information is not available. 
3 PM2.5 fraction as a percent of total particulate matter for different types of control equipment. 
4 These PM2.5 fractions should be used for guidance only when better information is not available. 

JHindman
Highlight

JHindman
Highlight



Appendix A3 

NCDENR Wood Kiln Emission Factor Sheet for Softwood Steam 
Heated 



FACTORS:

Hardwood toxics - there are no HAP/TAPS from hardwood kilns reported on this spreadsheet

Softwood: VOC, toxics, and PM from Wallace Pitts (DAQ-RCO) analysis of NCASI/EPA data summarized below (see full spreadsheet on DAQ website for factor documentation):

Note: NCASI data is based on shorter kiln cycles than for lumber kiln cycles at typical wood furniture manufacturing facilities.  The emission factors may not be applicable.

(1)

PRODUCT FIRING TYPE MILLS/UNITS/RUNSRATIO OF NON-DETECTS UNITS

RANGE MEDIAN MEAN

Southern Pine LumberSteam Heated  3/3/16 0/16 nd 2.00E-03 to 1.70E-01 9.30E-03 2.20E-02 lb/MBF

Southern Pine LumberDirect Fired  6/7/24 0/24 nd 2.30E-02 to 1.30E+00 3.20E-01 3.70E-01 lb/MBF

Steam heated

Suspension 

burner Gasifier

PM 0.022 (1) 0.40 (2) 0.14 (3)

PM10 ~ ~ ~

Kiln 1K181 

Suspension 

Burner Run M 5 lb/MBF Production Cycle time, hrs

VOC 1K181 1 0.4170 133 20.3

as carbon 3.61 (4) 3.83 (5) 3.83 (5) 1K181 2 0.3480 133 20.3

as VOC (pinene) 4.09 4.34 4.34 1K181 1 0.4800 131 20

Methanol 0.199 (6) 0.161 (7) 0.161 (7) 1K181 2 0.4100 131 20

Phenol 0.01(8) 0.01 (8) 0.01 (8) 1K181 3 0.3600 131 20

Formaldehyde 0.0183 (9) 0.103 (10) 0.103 (10) 0.40 131.80 20.12

Acetaldehyde (11) 0.052 0.052 0.052

Acrolein (12) 0.0075 0.0075 0.0075

Steam heated

Suspension 

burner Gasifier

Kiln 098 DF 

Gasifier Run M 5 lb/MBF Production Cycle time, hrs

Acetaldehyde 0.00377 (13) 0.00377 0.00377 1K098 1 0.2670 130 26.45

Acrolein 0.00051 (14) 0.00051 0.00051 1K098 2 0.2010 130 26.45

formaldehyde 0.0014 (15) 0.01185 (16) 0.01185 (16) 1K098 3 0.2260 130 26.45

2K098 1 0.1520 128 17.52

2K098 2 0.1810 128 17.52

2K098 3 0.0980 128 17.52

2K098 1 0.0640 104.5 17.25

2K098 2 0.0548 104.5 17.25

2K098 3 0.0466 104.5 17.25

0.143 120.83 20.41

(4) NCASI Technical Bulletin 845 Table 8.2 Steam heated average of all kilns

Hardwood VOC factor changed from 0.34 to 0.409 to maintain 10% of softwood factor  (REF: Kiln Factors per June 1999 DAQ letter to AFMA - posted on DAQ website)

emission factor, pounds per MBF-hour (3) personal Communication, D Word, NCASI, May 31, 2005

For TAPs, the emissions on an hourly basis are given by                                     

(Charge in 1000 board feet)* (emission factor)                                                        

Example: 140,000 BF kiln charge =  (140)*(0.00140) = 0.196 lb 

formaldehyde per hour

Note: for hourly emissions of phenol, use emission factor in lb/MBF.

REFERENCES
Revised, references

Southern Yellow Pine Emission Factors

MBF is 1000 board feet

emission factor, pounds per MBF

(2) personal Communication, D Word, NCASI, May 31, 2005

(16) NCASI Technical Bulletin 845 Appendix Y1 FSK DF2 run # 6, Y2 FSK DF5 run # 6

(5) NCASI Technical Bulletin 845 Table 8.1 Direct fired (gasifier) full scale kiln only

(6) NCASI Technical Bulletin 845 Table 9.6 Steam heated all kilns

(7) NCASI Technical Bulletin 845 Table 9.4 Direct fired (gasifier) full scale kiln 

(8) Table 2A to Appendix B  Emission factors for Plywood and Composite Wood Product MACT (Subpart DDDD)

(15) NCASI Technical Bulletin 845 Appendix Y7 FSK INDF1 run # 9, BB6 FSK INDF3 run # 10, App Y9 OSU INDF1 run # 4, BB7 OSU INDF3 run # 5 

(12) NCASI Technical Bulletin 845 Appendix BB6 FSK INDF3 and BB7 OSU INDF3

(13) NCASI Technical Bulletin 845 Appendix BB6 FSK INDF3 run # 10 and BB7 OSU INDF3 Run # 2

(14) NCASI Technical Bulletin 845 Appendix BB6 FSK INDF3 run # 10 and BB7 OSU INDF3 Run # 2

(9) NCASI Technical Bulletin 845 Table 9.5 steam heated full scale kiln  and OSU small scale runs.  MSU not used. See spreadsheet tab for statistical test

(10) NCASI Technical Bulletin 845 Table 9.3 Direct fired full scale kiln only

(11) NCASI Technical Bulletin 845 Appendix BB6 FSK INDF3 and BB7 OSU INDF3
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Appendix A4 

ADEQ Memo for Lumber Kiln VOC Emissions 



Memorandum 
 
To:  ADEQ Air Permit Engineers 
From: Thomas Rheaume, Permit Branch Manager 
Date: October 31, 2014 
RE: VOC emissions from Lumber Drying Kilns 
 
 
This guidance is to provide some consistency to the evaluation, limits and testing of VOC emissions from 
lumber kilns.  It addresses VOC emissions only and not other emissions such those resulting from fuel 
use;  except that VOC from fuel use is included in the case of direct fired kilns.  
 
Summary 
 
Since: 

• The inherent design and function of kilns presents difficulty in testing accurately,  
• VOC emissions are not subject to any control by the facility, 
• NCASI and ADEQ data shows VOC emissions are consistently in the same emission factor range, 
• No benefit is derived by requiring VOC testing on uncontrolled sources if acceptable values are 

used in permitting analysis, including  
o Emission Rates 
o BACT determinations 
o PSD Determinations/Netting 

 
This memo establishes guidance that any permit that uses an uncontrolled emission factor of 3.5 and 3.8 
lbVOC /MBF* average, for indirect and direct fired kilns respectively, is acceptable without additional 
testing conditions and extends this to PSD issues as listed above.  This is a long term average (lb/batch or 
tons per rolling 12 month) and facilities may request higher short term (lb/hr) rates.  Other values can 
be considered on a case by case basis with or without testing required. 
 
This applies to the emission factor and is not a determination of BACT emission controls.  A BACT 
determination is still required for applicable PSD permits (these factors can be used in the analysis) and 
if the final permit rates and limits are based on these factors without add on controls, then no testing is 
necessary. 
 
 
*MBF is defined as 1000 board-feet of lumber 
 
Discussion 
 
Currently there are 4 types of lumber drying kilns found in Arkansas consisting of combinations of batch 
and continuous kilns and direct fired (wood or natural gas) and indirect (steam heated).   These kilns 
primarily dry southern yellow pine, though on occasion hardwood may be dried.  
 
Emissions result from the drying of the lumber and also in the combustion of the fuel in the case of 
direct fired kilns.  These kilns do not employ any air pollution control equipment. 
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The kilns are constructed with multiple stacks or vents. For direct fired kilns, the combustion process 
contains a blower creating a flow of exhaust gasses.  In an indirect kiln, there is no active fan or exhaust.    
 
Stack testing of direct fired kilns has been done in the past by estimating total flow rates based on 
combustion gasses generated and testing of one vent for emissions, based on the assumption that all 
vents will have equal concentrations. 
 
Emission data for VOC comes primarily from NCASI data and testing in Arkansas.  These are summarized 
in the table below: 
 
Type of Kiln NCASI Factor 

lb/MBF 
NCASI VOC Data1 
lb/MBF 

ADEQ VOC Factor 
lb/MBF5 

AR Test results 

Batch Direct 3.8 3.38 lb/MBF mean2 
5.16 lb/MBF max 

3.8 lb/MBF 2.05 lb/hr6 

Batch Indirect 3.5 3.5 lb/MBF 22.69 lb/hr6 
Continuous Direct 3.8 3.22 lb/MBF mean 

4.59 lb/MBF max 
3.8 lb/MBF 3.61 & 2.38 lb/MBF3 

 2.9 lb/MBF4 
Continuous Indirect 3.5 N/A 3.5 lb/MBF  None 
1Data from the latest NCASI data collection.  NCASI cautions against setting limits based solely on the 
mean.   
2Southern Yellow Pine Mix, less than 50% Hardwood – NCASI did not specify if they were DF or IDF, 
indicated factors are good for both types.  
3 Anthony Forest Products 
4 Bibler Brothers  
5Value used in permits 
6 Deltic, unknown lb/MBF conversion 
 
BACT determinations for lumber kilns are attached, as of the date of this memorandum..  Many are not 
listed in lb/MBF but of those listed as such, limits range from 3.5 up to 7 lb/MBF.  The most common 
limits are in the 3.5 to 5.2 range.   
 



LUMBER KILN BACT DETERMINATIONS AS OF 10-31-2014 

 
RBLCID FACILITY_NAME 

FACILI
TY_ST
ATE PROCESS_NAME PRIMARY_FUEL TESTMETHOD 

EMISSION
_LIMIT_1 

EMISSION_LI
MIT_1_UNIT 

EMISSION
_LIMIT_2 

EMISSION_LIMIT_2_
UNIT 

AL-
0235 

ALBERTVILLE 
SAWMILL AL 

TWO 182.14 MBF, STEAM-HEADED 
LUMBER DRY KILNS (NORTH &amp; 
SOUTH - K100/K101) 

 
Unspecified 7 LB/MBF 0 

 
AL-
0257 

WEST FRASER-
OPELIKA LUMBER 
MILL AL 

Two(2) 87.5 MMBF/YR Continuous 
kilns with a 35 MMBtu/hr direct-fired 
wood burner Wood Shavings Unspecified 3.76 LB/MBF 175 K/12 MONTHS 

AL-
0258 

WEST FRASER, INC. - 
MAPLESWILE MILL AL 

Two(2) 100 MMBF/Y Continuous 
direct fired kiln Wood Residuals Unspecified 3.76 LB/MBF 0 

 
AL-
0259 

THE WESTERVELT 
COMPANY AL 

Three (3) 93 MMBF/Y Continous, Dual 
path, indirect fired kilns 

Steam (Indirect 
heat) Unspecified 4.57 LB/MMBF 0 

 
AL-
0260 

THE WESTERVELT 
COMPANY AL 

Two (2) 125 MMBtu/Hr. Wood-fired 
Boilers Wood Residuals Unspecified 0.5 LB/MMBTU 0.5 LB/MMBTU 

AR-
0080 WALDO AR 

STEAM HEATED LUMBER DRYING 
KILNS 

 
Unspecified 3.5 LB/MBF 0 

 

AR-
0083 

POTLATCH 
CORPORATION - OZAN 
UNIT AR WOOD FIRED BOILER WOOD CHIPS Unspecified 0.034 LB/MMBTU 6 LB/H 

AR-
0083 

POTLATCH 
CORPORATION - OZAN 
UNIT AR KILNS 1-4 STEAM HEATED Unspecified 3.5 LB/MMBF 119 LB/H 

AR-
0084 

POTLATCH 
CORPORATION - OZAN 
UNIT AR WOOD FIRED BOILER WOOD CHIPS Unspecified 0.034 LB/MMBTU 6 LB/H 

AR-
0084 

POTLATCH 
CORPORATION - OZAN 
UNIT AR KILNS 1-4 STEAM HEATED Unspecified 3.5 LB/MMBF 119 LB/H 

AR-
0101 

BIBLER BROTHERS 
LUMBER COMPANY AR 

SN-07G AND SN-13G CONTINOUS 
OPERATING KILNS WOOD RESIDUE Unspecified 3.8 LB/MBF VOC 46.5 LB VOC/H/KILN 

*AR-
0102 

ANTHONY 
TIMBERLANDS, INC. AR KILN #3 INDIRECT-FIRED NONE Unspecified 3.5 LB/MBF 350 T/YR 

*AR-
0102 

ANTHONY 
TIMBERLANDS, INC. AR KILN #4 INDIRECT-FIRED NONE Unspecified 3.5 LB/MBF 350 T/YR 



 
RBLCID FACILITY_NAME 

FACILI
TY_ST
ATE PROCESS_NAME PRIMARY_FUEL TESTMETHOD 

EMISSION
_LIMIT_1 

EMISSION_LI
MIT_1_UNIT 

EMISSION
_LIMIT_2 

EMISSION_LIMIT_2_
UNIT 

*AR-
0102 

ANTHONY 
TIMBERLANDS, INC. AR KILN #5 INDIRECT-FIRED NONE Unspecified 3.5 LB/MBF 350 T/YR 

FL-0315 

NORTH FLORIDA 
LUMBER/BRISTOL 
SAW MILL FL Wood lumber kiln steam heated Unspecified 116.93 T/YR 0 

 

GA-
0146 

SIMPSON LUMBER CO, 
LLC MELDRIM 
OPERATIONS GA KILN 3 WASTE WOOD Unspecified 3.83 LB/MBF 0 

 

GA-
0146 

SIMPSON LUMBER CO, 
LLC MELDRIM 
OPERATIONS GA KILN 4 WASTE WOOD Unspecified 3.93 LB/MBF 0 

 LA-
0180 JOYCE MILL LA 

WOOD LUMBER KILNS (INDIRECT 
FIRED) N/A Unspecified 367.77 LB/H 750 T/YR 

LA-
0181 COUSHATTA SAWMILL LA 

WOOD LUMBER KILNS (INDIRECT 
FIRED) N/A Unspecified 28 LB/H 122.6 T/YR 

LA-
0252 JOYCE MILL LA Kipper Boiler No. 1 and No. 2 wood residue 

EPA/OAR Mthd 
10 105.52 LB/H 0 

 
LA-
0252 JOYCE MILL LA McBurney Boiler No. 4 wood residue 

EPA/OAR Mthd 
10 279.1 LB/H 0 

 LA-
0252 JOYCE MILL LA Lumber kilns 

 
Unspecified 930 T/YR 0 

 OK-
0113 

WRIGHT CITY 
COMPLEX OK PLANER MILL 

 
Unspecified 0 

 
0 

 OK-
0113 

WRIGHT CITY 
COMPLEX OK LUMBER KILNS 

 
Unspecified 4.8 LB/MBF 0 

 OR-
0049 GILCHRIST FACILITY OR LUMBER DRY KILNS 

 
Unspecified 1.69 LB/MBF 0 

 
SC-
0085 

ELLIOT SAWMILLING 
COMPANY SC LUMBER DRYING KILN WOOD WASTE Unspecified 4.5 LB/1000 BF 0 

 

*SC-
0135 

NEW SOUTH 
COMPANIES, INC. - 
CONWAY PLANT SC LUMBER KILNS 

 

None selected 
in SAE 799.18 T/YR 4.2 LB/MBF 

SC-
0136 

SIMPSON LUMBER 
COMPANY, LLC SC 

DIRECT-FIRED LUMBER DRYING KILN 
NO. 4 

DRY WOOD 
WASTE Unspecified 104 T/YR 3.8 LB/MBF 



 
RBLCID FACILITY_NAME 

FACILI
TY_ST
ATE PROCESS_NAME PRIMARY_FUEL TESTMETHOD 

EMISSION
_LIMIT_1 

EMISSION_LI
MIT_1_UNIT 

EMISSION
_LIMIT_2 

EMISSION_LIMIT_2_
UNIT 

SC-
0137 

ELLIOTT SAWMILLING 
COMPANY SC 

DIRECT-FIRED LUMBER-DRYING KILN 
NO. 4 SAWDUST Unspecified 122 T/YR 4.5 LB/MBF 

SC-
0138 

ELLIOTT SAWMILLING 
COMPANY SC 

DIRECT FIRED LUMBER DRYING KILN 
NO.5 SAWDUST Unspecified 119 T/YR 4.5 LB/MBF 

SC-
0149 

KLAUSNER HOLDING 
USA, INC SC BIOMASS BOILER EU001 

WET  BARK, 
WOOD Unspecified 0.017 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC BIOMASS BOILER EU002 

WET BARK, 
WOOD Unspecified 0.017 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC NATURAL GAS BOILER EU003 NATURAL GAS Unspecified 0.003 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC NATURAL GAS BOILER EU004 NATURAL GAS Unspecified 0.003 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC NATURAL GAS BOILER EU005 NATURAL GAS Unspecified 0.003 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC NATURAL GAS BOILER EU006 NATURAL GAS Unspecified 0.003 LB/MMBTU 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC LUMBER DRYING KILNS EU007 

 
Unspecified 3.5 LB/MBF 0 

 
SC-
0149 

KLAUSNER HOLDING 
USA, INC SC COLORS, INKS, LACQUERS EU013 

 
Unspecified 0.03 LB/MBF 0 

 

*SC-
0151 

WEST FRASER - 
NEWBERRY LUMBER 
MILL SC 

TWO - 35 MMBTU/H DUAL PATH, 
DIRECT FIRED, CONTINUOUS LUMBER 
KILNS, 15 THOUSAND BF/H, EACH SAWDUST Unspecified 3.76 LB/MBF 376 T/YR 

SC-
0155 

NEW SOUTH LUMBER, 
INC. - CAMDEN PLANT SC WOOD PRODUCTS INDUSTRIES 

VIRGIN WOOD 
WASTE Unspecified 0 

 
0 

 
TX-
0483 

TEMPLE-INLAND 
DIBOLL OPERATIONS TX EAST LUMBER KILNS 1&amp;2 (4) 

 
Unspecified 30.6 LB/H 85.35 T/YR 

TX-
0483 

TEMPLE-INLAND 
DIBOLL OPERATIONS TX WEST LUMBER KILNS 1&amp;2 (4) 

 
Unspecified 30.6 LB/H 85.35 T/YR 



 
RBLCID FACILITY_NAME 

FACILI
TY_ST
ATE PROCESS_NAME PRIMARY_FUEL TESTMETHOD 

EMISSION
_LIMIT_1 

EMISSION_LI
MIT_1_UNIT 

EMISSION
_LIMIT_2 

EMISSION_LIMIT_2_
UNIT 

TX-
0584 

TEMPLE INLAND 
PINELAND 
MANUFACTURING 
COMPLEX TX Dry studmill kilns 1 and 2 wood 

EPA/OAR Mthd 
25 2.49 

LB VOC/1000 
BOARDFEE 0 

 
WA-
0327 

SKAGIT COUNTY 
LUMBER MILL WA WOOD-FIRED COGENERATION UNIT 

BARK & WASTE 
WOOD Unspecified 0.019 LB/MMBTU 35.8 T/YR 

WA-
0327 

SKAGIT COUNTY 
LUMBER MILL WA 7. DRY KILNS 

 
Unspecified 54 T/YR 0 

 
WA-
0327 

SKAGIT COUNTY 
LUMBER MILL WA ANTI-MOLD SPRAY SYSTEM 

 
Unspecified 9 T/YR 0 

  



Appendix A5 

EPA Region 10 Memo on Sawmill Emissions 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 


1200 Sixth Avenue, Suite 900 
Seattle, WA 98101-3140 

OFFICE OF 

AIR, WASTE, AND TOXICS 


MAY 08 2014 

MEMORANDUM 

SUBJECT: Particulate Matter Potential to Emit Emission Factors for Activities at Sawmills, 
Excluding Boilers, Located in Pacific Northwest Indian Country 

FROM: Dan Meyer, Environmental Engineer"~ \• A 
Air Permits & Diesel Unit c.::..LJ ....... '-.._ 

THRU: Donald A. Dossett, P.E., Manager Q:;.J 
Air Permits & Diesel Unit 

TO: Permit File 

EPA Region 10 has compiled the attached list ofpmticulate matter (PM- CAA § Ill pollutant, 
PMw and PM2.s- criteria pollutants) emission factors ("EFs") for use in determining the 
potential emissions, more commonly referred to as potential to emit ("PTE"), for activities at 
sawmills, excluding boilers, located in Pacific Northwest Indian Country. 1 The EFs are presented 

. in units appropriate for the particular activity. PTE generally represents the maximum capacity of 
a source to emit a pollutant under its physical and operational design taking into consideration 
restrictions that are federally enforceable. While PM, PMto and PM2.s PTE are all used to 
determine applicability of the Compliance Assurance Monitoring program and Prevention of 
Significant Deterioration construction permit program, only PMw and PM2.s are employed to 
determine applicability of the Title V operating permit progrmn.2 

The Federal Air Rules for Reservations ("F ARR") limit particulate matter emissions from 
applicable activities at sawmills. The rules and the rationale for not employing them to determine 
PTE are as follows: (a) 20 percent opacity limit (40 CFR § 49.124) -lack of a correlation 
between opacity and particulate matter emissions, (b) requirements for limiting fugitive 
emissions ( 40 CFR § 49 .126) - lack of a correlation between compliance with requirements and 
particulate matter emissions, (c) non-combustion stack 0.1 grain per dry standard cubic foot PM 
emission limit (40 CFR § 49.125)- resultant PTE would be unrealistically high as we assume 
that an unreasonable amount of wood residue is exhausted to atmosphere rather than recovered 
for sale or combustion in on-site boiler. 

There are no other federal regulations beyond the F ARR that limit particulate matter emissions 
from activities addressed by this memorandum. Under the circumstances, it is appropriate to 
employ the EFs presented in the attachment to estimate PTE, unless a more representative (e.g. 
site-specific) EF is available. 

1 Activities include log bucking and debarking, sawing, lumber drying, mechanical and pneumatic conveyance of 

wood residue, wind erosion of wood residue piles and traffic along paved and unpaved roads. 

2 October 16, 1995 EPA memorandum entitled, "Definition of Regulated Pollutant for Particulate Matter for 

Purposes of Title V" 




 

 
 
 

 

 
 
 

 

 

 

 

 

 

    

 

 

 

EPA Region 10 Particulate Matter Potential to Emit Emission Factors for Activities at Sawmills, Excluding Boilers, Located in Pacific Northwest 

Indian Country, May 2014 

EF 

Reference 

No. 

Emissions Generating Activity
1 

PM
2 

EF 

PM10 

% of PM 

PM10 

EF 

PM2.5 

% of PM 

PM2.5 

EF 
Units 

1, 2, 3, 4 Log Bucking3 0.035 50 0.0175 25 0.00875 lb/ton log 
1, 2, 3, 5 Log Debarking3 0.024 50 0.012 25 0.006 lb/ton log 
1, 2, 3, 6 Sawing3 0.350 50 0.175 25 0.0875 lb/ton log 
1, 3, 7 Lumber Drying - Resinous Softwood Species4 0.02 100 0.02 100 0.02 lb/mbf 
1, 3, 7 Lumber Drying - Non-Resinous Softwood Species5 0.05 100 0.05 100 0.05 lb/mbf 

1, 2, 3, 8 

"Drop" of "wet" material5 from one surface to another 
including, but not limited to, (a) each mechanical 
conveyance drop between point of generation and storage 
bin (but not including bin unless open to atmosphere) (b) 
loadout from storage bin into a truck bed or railcar and (c) 
drop onto a pile. Apply EF to each "drop." 

0.00075 N/A 0.00035 N/A 0.00005 lb/bdt 
material 

1, 2, 3, 8 

"Drop" of "dry" material5 from one surface to another 
including, but not limited to, (a) each mechanical 
conveyance drop between point of generation and storage 
bin (but not including bin unless open to atmosphere) (b) 
loadout from storage bin into a truck bed or railcar and (c) 
drop onto a pile. Apply EF to each "drop." 

0.0015  N/A 0.0007 N/A 0.0001 lb/bdt 
material 

1, 3, 9 Pneumatically convey material6 through medium 
efficiency cyclone to bin 

0.5 85 0.425 50 0.25 lb/bdt 
material 

1, 3, 9 Pneumatically convey material6 through high efficiency 
cyclone to bin 

0.2 95 0.19 80 0.16 lb/bdt 
material 

1, 3, 9 Pneumatically convey material6 through cyclone to bin. 
Exhaust routed through baghouse. 

0.001 99.5 0.000995 99 0.00099 lb/bdt 
material 

1, 3, 9 Pneumatically convey material6 into target box 0.1 85 0.085 50 0.05 lb/bdt 
material 

1, 2, 10 Wind Erosion of Pile 0.38 50 0.19 25 0.095 ton/acre-yr 
1, 2, 11 Paved Roads Emission factors based upon site-specific parameters. lb/VMT 
1, 2, 12 Unpaved Roads Emission factors based upon site-specific parameters. lb/VMT 

Acronyms 
bdt: bone dry ton 

mbf: 1000 board foot lumber 
VMT: vehicle mile traveled 

1 If any activity occurs within a building, reduce the PM, PM10 and PM2.5 emission factor ("EF") by 100 percent (engineering judgement) as 
emissions struggle to escape through doorways and other openings. If an activity's by-products are evacuated pneumatically to a target box, 
cyclone or bag filter system, then only the associated downstream conveyance emissions are counted. 

2 PM refers to the CAA § 111 pollutant generally measured using EPA Reference Method 5 to determine the filterable fraction of particulate 
matter. "Particulate matter” is a term used to define an air pollutant that consists of a mixture of 
solid particles and liquid droplets found in the ambient air. PM does not include a condensable fraction. 

3 EF for log bucking, debarking and sawing are expressed in units of "lb/ton log" in the table above. The EF can be expressed in units of 
"lb/mbf" lumber as follows: 

lb/mbf = (lb PM/ton log) X (ton/2000 lb) X (LD lb/ft3) X (LRF bf lumber/ft3 log) X (1000 bf/mbf) 
where "LD" stands for log density and "LRF" stands for log recovery factor 
• LD values are species-specific and are provided by The Engineering ToolBox and are listed at http://www.engineeringtoolbox.com/weigt-
wood-d_821.html  

• LRF value of 6.33 bf/ft3 log is specific to softwood species of the Pacific Coast East. See Section 2 of Appendix D to Forest Products 
Measurements and Conversion Factors with Special Emphasis on the U.S. Pacific Northwest. College of Forest Resources, University of 
Washington. 1994. See http://www.ruraltech.org/projects/conversions/briggs_conversions/briggs_append2/appendix02_combined.pdf 

4 Douglas Fir, Engelmann Spruce, Larch, Lodgepole Pine, Ponderosa Pine and Western White Pine 
5 White Fir, Western Hemlock and Western Red Cedar 
6 The "material" in this entry refers to bark, hogged fuel, green chips, dry chips, green sawdust, dry sawdust, shavings and any other woody by-

product of lumber production. 
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No. 

1 

2 

3 

Although this activity may be subject to the FARR visible emissions limit of 20% opacity (40 CFR § 124(d)), the limit was not further 
considered in deriving an emission factor due to the lack of a correlation between opacity and particulate matter emissions. 

Although this activity may be subject to the FARR stack PM emission limit of 0.1 gr/dscf (40 CFR § 125(d)(3)), that limit was not further 
considered in deriving an emission factor because the resultant PTE would be unrealistically high. 

EF Reference 

Although this activity may be subject to the FARR requirements for limiting fugitive particulate matter emissions (40 CFR §126), those 
requirements were not further considered in deriving an emission factor due to lack of a correlation between compliance with requirements 
and particulate matter emissions. 

4 

For PM, PM10, and PM2.5 EF, apply engineering judgement to estimate that log bucking emissions are one-tenth sawing emissions. EPA has 
stated that log bucking is normally a negligible source of fugitive PM emissions. See page 2-125 of Assessment of Fugitive Particulate 
Emission Factor for Industrial Processes, EPA-450/3-78-107, September 1978. The document can be downloaded from internet at 
http://nepis.epa.gov/Simple.html by entering EPA publication number. For sawing emissions details, see Reference No. 3 below. 

5 

• For PM EF, see Table 2-47 of Assessment of Fugitive Particulate Emission Factor for Industrial Processes, EPA-450/3-78-107, September 
1978. See also Table 2-59 of Technical Guidance for Controls of Industrial Process Fugitive Particulate Emissions, EPA-450/3-77-010, 
March 1977. Both documents can be downloaded from internet at http://nepis.epa.gov/Simple.html by entering EPA publication number. 
EPA revoked the PM EF from WebFIRE on January 1, 2002. See detailed search results for SCC 3-07-008-01 (include revoked factors) at 
http://cfpub.epa.gov/webfire/index.cfm?action=fire.detailedSearch 

• For PM10 and PM2.5 EF, apply engineering judgement to estimate that (a) PM10 emissions are one-half PM emissions and (b) PM2.5 

emissions are one-half PM10 emissions. 

• Sawing consists of the following cummulative activities: breaking the log into cants and flitches with a smooth edge, breaking cant further 
down into multiple flitches and/or boards, taking the flitch and trim off all irregular edges to leave four-sided lumber and trimming to square 
the ends. 

7 

6 

• For PM10 and PM2.5 EF, apply engineering judgement to estimate that all PM emitted is organic aerosols and fully PM10 and PM2.5 

emissions. 

• For PM EF, see ODEQ ACDP Application Guidance AQ-EF02 (4/25/00). Douglas fir is a resinous softwood species and western hemlock 
is a non-resinous softwood species. 

• For PM EF, see Table 2-47 of Assessment of Fugitive Particulate Emission Factor for Industrial Processes, EPA-450/3-78-107, September 
1978. See also Table 2-59 of Technical Guidance for Controls of Industrial Process Fugitive Particulate Emissions, EPA-450/3-77-010, 
March 1977. Both documents can be downloaded from internet at http://nepis.epa.gov/Simple.html by entering EPA publication number. 
EPA revoked the PM EF from WebFIRE on January 1, 2002. See detailed search results for SCC 3-07-008-01 (include revoked factors) at 
http://cfpub.epa.gov/webfire/index.cfm?action=fire.detailedSearch 

• For PM10 and PM2.5 EF, apply engineering judgement to estimate that (a) PM10 emissions are one-half PM emissions and (b) PM2.5 

emissions are one-half PM10 emissions. 

• See Section 13.2.4 of EPA's AP-42, November 2006 at http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s0204.pdf. Apply Equation 1 on 
page 13.2.4-4 to estimate emissions resulting from material drops as follows: E [lb PM/ton] = (k) X (0.0032) X (U/5)1.3 / (M/2)1.4 

Wet Material Drop 

PM 
PM10 

PM2.5 

The following conservative assumptions were made in 
applying Equation 1: 

Mean wind speed (U) = 
(U/5)1.3 = 

Material moisture content (M) = 
(M/2)1.4 = 

Particulate 

0.74 
0.35 
0.053 

15 
6.66930 

34 
21.05520 

k 

miles per hour 

percent. Value based upon observations 

(M/2)1.4 0.0032 (U/5)1.3 

0.0032 6.6693 21.0552 

lb PM 
ton 

0.00075 
0.00035 
0.00005 

Note: • Mean wind speed of 15 mph is a reasonable upper bounder estimate. 

MCD = MCW / (1-MCW); where 
MCD: moisture content dry basis 
MCW: moisture content wet basis 

• Moisture content of 34 percent for "wet" material is based upon observation that 
average moisture content (dry basis) of green douglas fir lumber (common to the 
Pacific Northwest) is 51 percent as recorded prior to lab scale kiln VOC 
emissions testing conducting by Oregon State University's Mike Milota and 
organized in Microsoft Excel workbook entitled, "EPA Region 10 HAP and VOC 
Emission Factors for Lumber Drying, December 2012." 51 percent moisture 
content (dry basis) is equivalent to 34 percent moisture content (wet basis) as 
illustrated below: 

8 

0.51 = MCW / (1 - MCW) 
0.51 - (0.51)(MCW) = MCW 
(1.51)(MCW) = 0.51 
MCW = 0.34, or 34 percent 
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Dry Material Drop 
lb PM 

ton 
PM 0.74 0.0015 

PM10 0.35 0.0007 
PM2.5 0.053 0.0001 

The following conservative assumptions were made in 
applying Equation 1: 

Mean wind speed (U) = 15 miles per hour 
(U/5)1.3 = 6.6693 

Material moisture content (M) = 13 percent 
(M/2)1.4 = 10.5552 

Note: • Mean wind speed of 15 mph is a reasonable upper bounder estimate. 

MCD = MCW / (1-MCW); where 
MCD: moisture content dry basis 
MCW: moisture content wet basis 

0.15 = MCW / (1 - MCW) 
0.15 - (0.15)(MCW) = MCW 
(1.15)(MCW) = 0.15 
MCW = 0.13, or 13 percent 

11 

12 

Particulate k 0.0032 (U/5)1.3 (M/2)1.4 

See Equation 1 on page 13.2.1-4 of Chapter 13.2.1 of AP-42, January 2011 at http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s0201.pdf 

See Equation 1a on page 13.2.2-4 of Chapter 13.2.2 of AP-42, November 2006 at http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s0204.pdf 

• Moisture content of 13 percent for "dry" material is based upon observation that 
typical moisture content (dry basis) of kiln-dried lumber is 15 percent as recorded 
during lab scale kiln emissions testing conducting by Oregon State University's 
Mike Milota and organized in Microsoft Excel workbook entitled, "EPA Region 10 
HAP and VOC Emission Factors for Lumber Drying, December 2012." 15 percent 
moisture content (dry basis) is equivalent to 13 percent moisture content (wet 
basis) as illustrated below: 

9 

• For PM EF, see Oregon Department of Environmental Quality (ODEQ) Wood Products Emission Factors, AQ-EF02 Revised 08/01/11. 
http://www.deq.state.or.us/aq/permit/acdp/docs/AQ-EF02.pdf 

• For PM10 and PM2.5 EF, see ODEQ Wood Products Emission Factors - PM10/PM2.5 Fractions, AQ-EF03 Revised 08/01/11. 
http://www.deq.state.or.us/aq/permit/acdp/docs/AQ-EF03.pdf 

10 

• For PM EF, see last row of Table 11.9-4 on page 11.9-11 of Section 11.9 of EPA's AP-42, July 1998 at 
http://www.epa.gov/ttn/chief/ap42/ch11/final/c11s09.pdf. 

• For PM10 and PM2.5 EF, apply engineering judgement to estimate that (a) PM10 emissions are one-half PM emissions and (b) PM2.5 

emissions are one-half PM10 emissions. 

0.0032 6.6693 10.5552 
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Appendix A6 

AP-42 Section 1.4 Natural Gas Combustion 



     
1.4 Natural Gas Combustion 
 
1.4.1      General1-2 
 

Natural gas is one of the major combustion fuels used throughout the country.  It is mainly used 
to generate industrial and utility electric power, produce industrial process steam and heat, and heat  
residential and commercial space.  Natural gas consists of a high percentage of methane (generally above 
85 percent) and varying amounts of ethane, propane, butane, and inerts (typically nitrogen, carbon 
dioxide, and helium).  The average gross heating value of natural gas is approximately 1,020 British 
thermal units per standard cubic foot (Btu/scf), usually varying from 950 to 1,050 Btu/scf. 
 
1.4.2     Firing Practices3-5 
 

 There are three major types of boilers used for natural gas combustion in commercial, industrial, 
and utility applications:  watertube, firetube, and cast iron.  Watertube boilers are designed to pass water 
through the inside of heat transfer tubes while the outside of the tubes is heated by direct contact with the 
hot combustion gases and through radiant heat transfer.  The watertube design is the most common in 
utility and large industrial boilers.  Watertube boilers are used for a variety of applications, ranging from 
providing large amounts of process steam, to providing hot water or steam for space heating, to 
generating high-temperature, high-pressure steam for producing electricity.  Furthermore, watertube 
boilers can be distinguished either as field erected units or packaged units.   
 

Field erected boilers are boilers that are constructed on site and comprise the larger sized 
watertube boilers.  Generally, boilers with heat input levels greater than 100 MMBtu/hr, are field erected.  
Field erected units usually have multiple burners and, given the customized nature of their construction, 
also have greater operational flexibility and NOx control options.  Field erected units can also be further 
categorized as wall-fired or tangential-fired.  Wall-fired units are characterized by multiple individual 
burners located on a single wall or on opposing walls of the furnace while tangential units have several 
rows of air and fuel nozzles located in each of the four corners of the boiler.   
 

Package units are constructed off-site and shipped to the location where they are needed.  While 
the heat input levels of packaged units may range up to 250 MMBtu/hr, the physical size of these units are 
constrained by shipping considerations and generally have heat input levels less than 100 MMBtu/hr.  
Packaged units are always wall-fired units with one or more individual burners.  Given the size 
limitations imposed on packaged boilers, they have limited operational flexibility and cannot feasibly 
incorporate some NOx control options.    
 

Firetube boilers are designed such that the hot combustion gases flow through tubes, which heat 
the water circulating outside of the tubes.  These boilers are used primarily for space heating systems, 
industrial process steam, and portable power boilers.  Firetube boilers are almost exclusively packaged 
units.  The two major types of firetube units are Scotch Marine boilers and the older firebox boilers.  In 
cast iron boilers, as in firetube boilers, the hot gases are contained inside the tubes and the water being 
heated circulates outside the tubes.  However, the units are constructed of cast iron rather than steel.  
Virtually all cast iron boilers are constructed as package boilers.  These boilers are used to produce either 
low-pressure steam or hot water, and are most commonly used in small commercial applications. 
 

Natural gas is also combusted in residential boilers and furnaces.  Residential boilers and 
furnaces generally resemble firetube boilers with flue gas traveling through several channels or tubes with 
water or air circulated outside the channels or tubes. 
1.4.3  Emissions3-4 
 



The emissions from natural gas-fired boilers and furnaces include nitrogen oxides (NOx), carbon 
monoxide (CO), and carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), volatile organic 
compounds (VOCs), trace amounts of sulfur dioxide (SO2), and particulate matter (PM). 
 
Nitrogen Oxides - 

Nitrogen oxides formation occurs by three fundamentally different mechanisms.  The principal 
mechanism of NOx formation in natural gas combustion is thermal NOx.  The thermal NOx mechanism 
occurs through the thermal dissociation and subsequent reaction of nitrogen (N2) and oxygen (O2) 
molecules in the combustion air.  Most NOx formed through the thermal NOx mechanism occurs in the 
high temperature flame zone near the burners.  The formation of thermal NOx is affected by three 
furnace-zone factors:  (1) oxygen concentration, (2) peak temperature, and (3) time of exposure at peak 
temperature.  As these three factors increase, NOx emission levels increase.  The emission trends due to 
changes in these factors are fairly consistent for all types of natural gas-fired boilers and furnaces.  
Emission levels vary considerably with the type and size of combustor and with operating conditions 
(e.g., combustion air temperature, volumetric heat release rate, load, and excess oxygen level). 
 

The second mechanism of NOx formation, called prompt NOx, occurs through early reactions of 
nitrogen molecules in the combustion air and hydrocarbon radicals from the fuel.  Prompt NOx reactions 
occur within the flame and are usually negligible when compared to the amount of NOx formed through 
the thermal NOx mechanism.  However, prompt NOx levels may become significant with ultra-low-NOx 
burners.   
 

The third mechanism of NOx formation, called fuel NOx, stems from the evolution and reaction of 
fuel-bound nitrogen compounds with oxygen.  Due to the characteristically low fuel nitrogen content of 
natural gas, NOx formation through the fuel NOx mechanism is insignificant.  
 
Carbon Monoxide - 

The rate of CO emissions from boilers depends on the efficiency of natural gas combustion.   
Improperly tuned boilers and boilers operating at off-design levels decrease combustion efficiency 
resulting in increased CO emissions.  In some cases, the addition of NOx control systems such as low 
NOx burners and flue gas recirculation (FGR) may also reduce combustion efficiency, resulting in higher 
CO emissions relative to uncontrolled boilers. 
 
Volatile Organic Compounds - 

The rate of VOC emissions from boilers and furnaces also depends on combustion efficiency.  
VOC emissions are minimized by combustion practices that promote high combustion temperatures, long 
residence times at those temperatures, and turbulent mixing of fuel and combustion air.  Trace amounts 
of VOC species in the natural gas fuel (e.g., formaldehyde and benzene) may also contribute to VOC 
emissions if they are not completely combusted in the boiler. 
 
Sulfur Oxides - 

Emissions of SO2 from natural gas-fired boilers are low because pipeline quality natural gas 
typically has sulfur levels of 2,000 grains per million cubic feet.  However, sulfur-containing odorants 
are added to natural gas for detecting leaks, leading to small amounts of SO2 emissions.  Boilers 
combusting unprocessed natural gas may have higher SO2 emissions due to higher levels of sulfur in the  
natural gas.  For these units, a sulfur mass balance should be used to determine SO2 emissions. 
 
Particulate Matter - 
 

Because natural gas is a gaseous fuel, filterable PM emissions are typically low.  Particulate 
matter from natural gas combustion has been estimated to be less than 1 micrometer in size and has 
filterable and condensable fractions.  Particulate matter in natural gas combustion are usually larger 
molecular weight hydrocarbons that are not fully combusted.  Increased PM emissions may result from 
poor air/fuel mixing or maintenance problems.  



 
Greenhouse Gases -6-9 

CO2, CH4, and N2O emissions are all produced during natural gas combustion.  In properly tuned 
boilers, nearly all of the fuel carbon (99.9 percent) in natural gas is converted to CO2 during the 
combustion process.  This conversion is relatively independent of boiler or combustor type.  Fuel carbon 
not converted to CO2 results in CH4, CO, and/or VOC emissions and is due to incomplete combustion.  
Even in boilers operating with poor combustion efficiency, the amount of CH4, CO, and VOC produced is 
insignificant compared to CO2 levels. 
 

Formation of N2O during the combustion process is affected by two furnace-zone factors.  N2O 
emissions are minimized when combustion temperatures are kept high (above 1475oF) and excess oxygen 
is kept to a minimum (less than 1 percent).  
 

Methane emissions are highest during low-temperature combustion or incomplete combustion, 
such as the start-up or shut-down cycle for boilers.  Typically, conditions that favor formation of N2O 
also favor emissions of methane. 
 
1.4.4  Controls4,10 
 
NOx Controls - 

Currently, the two most prevalent combustion control techniques used to reduce NOx emissions 
from natural gas-fired boilers are flue gas recirculation (FGR) and low NOx burners.  In an FGR system, 
a portion of the flue gas is recycled from the stack to the burner windbox.  Upon entering the windbox, 
the recirculated gas is mixed with combustion air prior to being fed to the burner.  The recycled flue gas 
consists of combustion products which act as inerts during combustion of the fuel/air mixture.  The FGR 
system reduces NOx emissions by two mechanisms.  Primarily, the recirculated gas acts as a dilutent to 
reduce combustion temperatures, thus suppressing the thermal NOx mechanism.  To a lesser extent, FGR 
also reduces NOx formation by lowering the oxygen concentration in the primary flame zone.  The 
amount of recirculated flue gas is a key operating parameter influencing NOx emission rates for these 
systems.  An FGR system is normally used in combination with specially designed low NOx burners 
capable of sustaining a stable flame with the increased inert gas flow resulting from the use of FGR.  
When low NOx burners and FGR are used in combination, these techniques are capable of reducing NOx 
emissions by 60 to 90 percent. 
 

Low NOx burners reduce NOx by accomplishing the combustion process in stages.  Staging 
partially delays the combustion process, resulting in a cooler flame which suppresses thermal NOx 
formation.  The two most common types of low NOx burners being applied to natural gas-fired boilers 
are staged air burners and staged fuel burners.  NOx emission reductions of 40 to 85 percent (relative to 
uncontrolled emission levels) have been observed with low NOx burners.   
 

Other combustion control techniques used to reduce NOx emissions include staged combustion 
and gas reburning.  In staged combustion (e.g., burners-out-of-service and overfire air), the degree of 
staging is a key operating parameter influencing NOx emission rates.  Gas reburning is similar to the use 
of overfire in the use of combustion staging.  However, gas reburning injects additional amounts of 
natural gas in the upper furnace, just before the overfire air ports, to provide increased reduction of NOx 
to NO2. 
 

Two postcombustion technologies that may be applied to natural gas-fired boilers to reduce NOx 
emissions are selective noncatalytic reduction (SNCR) and selective catalytic reduction (SCR).  The 
SNCR system injects ammonia (NH3) or urea into combustion flue gases (in a specific temperature zone) 
to reduce NOx emission.  The Alternative Control Techniques (ACT) document for NOx emissions from 
utility boilers, maximum SNCR performance was estimated to range from 25 to 40 percent for natural 
gas-fired boilers.12  Performance data available from several natural gas fired utility boilers with SNCR 
show a 24 percent reduction in NOx for applications on wall-fired boilers and a 13 percent reduction in 



NOx for applications on tangential-fired boilers.11 In many situations, a boiler may have an SNCR system 
installed to trim NOx emissions to meet permitted levels.  In these cases, the SNCR system may not be 
operated to achieve maximum NOx  reduction.  The SCR system involves injecting NH3 into the flue gas 
in the presence of a catalyst to reduce NOx emissions.  No data were available on SCR performance on 
natural gas fired boilers at the time of this publication.  However, the ACT Document for utility boilers 
estimates NOx reduction efficiencies for SCR control ranging from 80 to 90 percent.12 
 

Emission factors for natural gas combustion in boilers and furnaces are presented in Tables 1.4-1, 
1.4-2, 1.4-3, and 1.4-4.11  Tables in this section present emission factors on a volume basis (lb/106 scf).  
To convert to an energy basis (lb/MMBtu), divide by a heating value of 1,020 MMBtu/106 scf.  For the 
purposes of developing emission factors, natural gas combustors have been organized into three general 
categories:  large wall-fired boilers with greater than 100 MMBtu/hr of heat input, boilers and residential 
furnaces with less than 100 MMBtu/hr of heat input, and tangential-fired boilers.  Boilers within these 
categories share the same general design and operating characteristics and hence have similar emission 
characteristics when combusting natural gas.  
 

Emission factors are rated from A to E to provide the user with an indication of how “good” the 
factor is, with “A” being excellent and “E” being poor.  The criteria that are used to determine a rating 
for an emission factor can be found in the Emission Factor Documentation for AP-42 Section 1.4 and in 
the introduction to the AP-42 document. 
 
1.4.5 Updates Since the Fifth Edition 
 

The Fifth Edition was released in January 1995.  Revisions to this section are summarized below.  
For further detail, consult the Emission Factor Documentation for this section.  These and other 
documents can be found on the Emission Factor and Inventory Group (EFIG) home page 
(http://www.epa.gov/ttn/chief). 
 
Supplement D, March 1998 
 
 Text was revised concerning Firing Practices, Emissions, and Controls. 
 
 All emission factors were updated based on 482 data points taken from 151 source tests.  Many 

new emission factors have been added for speciated organic compounds, including hazardous air 
pollutants.  

 
July 1998 - minor changes 
 
 Footnote D was added to table 1.4-3 to explain why the sum of individual HAP may exceed VOC 

or TOC, the web address was updated, and the references were reordered. 



Table 1.4-1.  EMISSION FACTORS FOR NITROGEN OXIDES (NOx) AND CARBON MONOXIDE (CO) 
FROM NATURAL GAS COMBUSTIONa 

 

 
Combustor Type 

(MMBtu/hr Heat Input) 
[SCC] 

NOx
b CO 

Emission Factor 
(lb/106 scf) 

Emission 
 Factor 
 Rating 

Emission Factor 
(lb/106 scf) 

Emission  
Factor 
Rating 

 
Large Wall-Fired Boilers 
 (>100) 
 [1-01-006-01, 1-02-006-01, 1-03-006-01] 

   

 
     Uncontrolled (Pre-NSPS)c 280 A 84 B
 
     Uncontrolled (Post-NSPS)c 190 A 84 B 
     Controlled - Low NOx burners 140 A 84 B
 
     Controlled - Flue gas recirculation 100 D 84 B
 
Small Boilers 
(<100) 
 [1-01-006-02, 1-02-006-02, 1-03-006-02,  1-03-006-03]

   

 
Uncontrolled 100 B 84 B

 
Controlled - Low NOx burners 50 D 84 B

 
Controlled - Low  NOx burners/Flue gas recirculation 32 C 84 B

 
Tangential-Fired Boilers  
(All Sizes) 
[1-01-006-04] 

   

 
Uncontrolled 170 A 24 C

 
Controlled - Flue gas recirculation 76 D 98 D 

 
Residential Furnaces 
(<0.3) 
[No SCC] 

   

 
Uncontrolled 94 B 40 B

 

a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  To convert from lb/10 6 scf to kg/106 m3, multiply by 16.  
Emission factors are based on an average natural gas higher heating value of 1,020 Btu/scf.  To convert from 1b/10 6 scf to lb/MMBtu, divide by 1,020.  The 
emission factors in this table may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified heating 
value to this average heating value. SCC = Source Classification Code.  ND = no data.  NA = not applicable.   

b Expressed as NO2.  For large and small wall fired boilers with SNCR control, apply a 24 percent reduction to the appropriate NO X emission factor.  For 
tangential-fired boilers with SNCR control, apply a 13 percent reduction to the appropriate NO X emission factor. 

c NSPS=New Source Performance Standard as defined in 40 CFR 60 Subparts D and Db.  Post-NSPS units are boilers with greater than 250 MMBtu/hr of heat 
input that commenced construction modification, or reconstruction after August 17, 1971, and units with heat input capacities between 100 and 250 MMBtu/hr 
that commenced construction modification, or reconstruction after June 19, 1984. 

 



TABLE 1.4-2.  EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE 
GASES FROM NATURAL GAS COMBUSTIONa 

 

 
Pollutant 

 
Emission Factor 

(lb/106 scf) 

 
 

Emission Factor Rating 

 
CO2

b 120,000 A 
 
Lead 0.0005 D 
 
N2O (Uncontrolled) 2.2 E 
 
N2O (Controlled-low-NOX burner) 0.64 E 
 
PM (Total)c 7.6 D 
 
PM (Condensable)c 5.7 D 
 
PM (Filterable)c 1.9 B 
 
SO2

d 0.6 A 
 
TOC 11 B 
 
Methane 2.3 B 
 
VOC 5.5 C 

 
a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  

Data are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 
16.  To convert from lb/106 scf to 1b/MMBtu, divide by 1,020.  The emission factors in this table may 
be converted to other natural gas heating values by multiplying the given emission factor by the ratio of 
the specified heating value to this average heating value.  TOC = Total Organic Compounds.  
VOC = Volatile Organic Compounds.     

b Based on approximately 100% conversion of fuel carbon to CO2.  CO2[lb/106 scf] = (3.67) (CON) 
(C)(D), where CON = fractional conversion of fuel carbon to CO2, C = carbon content of fuel by weight 
(0.76), and D = density of fuel, 4.2x104 lb/106 scf. 

c All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.  
Therefore, the PM emission factors presented here may be used to estimate PM10, PM2.5 or PM1 
emissions.  Total PM is the sum of the filterable PM and condensible PM.  Condensible PM is the 
particulate matter collected using EPA Method 202 (or equivalent).  Filterable PM is the particulate 
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train. 

d Based on 100% conversion of fuel sulfur to SO2.     
  Assumes sulfur content is natural gas of 2,000 grains/106 scf.  The SO2 emission factor in this table can 

be converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of 
the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf. 

   



TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM 
NATURAL GAS COMBUSTION (Continued) 

 
TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM 

NATURAL GAS COMBUSTIONa 
 
 
CAS No. 

 
Pollutant Emission Factor 

(lb/106 scf) 
 

Emission Factor Rating 
 
91-57-6 

 
 2-Methylnaphthaleneb, c 2.4E-05 D 

 
56-49-5 

 
3-Methylchloranthreneb, c <1.8E-06 E 

 
 

 
7,12-
Dimethylbenz(a)anthraceneb,c 

<1.6E-05 E 

 
83-32-9 

 
Acenaphtheneb,c <1.8E-06 E 

 
203-96-8 

 
Acenaphthyleneb,c <1.8E-06 E 

 
120-12-7 

 
Anthraceneb,c <2.4E-06 E 

 
56-55-3 

 
Benz(a)anthraceneb,c <1.8E-06 E 

 
71-43-2 

 
Benzeneb 2.1E-03 B 

 
50-32-8 

 
Benzo(a)pyreneb,c <1.2E-06 E 

 
205-99-2 

 
Benzo(b)fluorantheneb,c <1.8E-06 E 

 
191-24-2 

 
Benzo(g,h,i)peryleneb,c <1.2E-06 E 

 
207-08-9 

 
Benzo(k)fluorantheneb,c <1.8E-06 E 

 
106-97-8 

 
Butane 2.1E+00 E 

 
218-01-9 

 
Chryseneb,c <1.8E-06 E 

 
53-70-3 

 
Dibenzo(a,h)anthraceneb,c <1.2E-06 E 

 
25321-22-
6 

 
Dichlorobenzeneb 1.2E-03 E 

 
74-84-0 

 
Ethane 3.1E+00 E 

 
206-44-0 

 
Fluorantheneb,c 3.0E-06 E 

 
86-73-7 

 
Fluoreneb,c 2.8E-06 E 

 
50-00-0 

 
Formaldehydeb 7.5E-02 B 

 
110-54-3 

 
Hexaneb 1.8E+00 E 

 
193-39-5 

 
Indeno(1,2,3-cd)pyreneb,c <1.8E-06 E 

 
91-20-3 

 
Naphthaleneb 6.1E-04 E 

 
109-66-0 

 
Pentane 2.6E+00 E 

 
85-01-8 

 
Phenanathreneb,c 1.7E-05 D 

 
74-98-6 

 
Propane 1.6E+00 E 



TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM 
NATURAL GAS COMBUSTION (Continued) 

 
 
CAS No. 

 
Pollutant Emission Factor 

(lb/106 scf) 
 

Emission Factor Rating 
 
129-00-0 

 
Pyreneb, c 5.0E-06 E 

 
108-88-3 

 
Tolueneb 3.4E-03 C 

 
a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  

Data are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply 
by 16.  To convert from 1b/106 scf to lb/MMBtu, divide by 1,020.  Emission Factors preceeded with a 
less-than symbol are based on method detection limits. 

b Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act. 
c HAP because it is Polycyclic Organic Matter (POM).  POM is a HAP as defined by Section 112(b) of 

the Clean Air Act. 
d The sum of individual organic compounds may exceed the VOC and TOC emission factors due to 

differences in test methods and the availability of test data for each pollutant. 



 
TABLE 1.4-4. EMISSION FACTORS FOR METALS FROM NATURAL GAS COMBUSTIONa 

 
 

CAS No. 
 

Pollutant Emission Factor 
(lb/106 scf) 

 
Emission Factor Rating 

 
7440-38-2 

 
Arsenicb 2.0E-04 E 

 
7440-39-3 

 
Barium 4.4E-03 D 

 
7440-41-7 

 
Berylliumb <1.2E-05 E 

 
7440-43-9 

 
Cadmiumb 1.1E-03 D 

 
7440-47-3 

 
Chromiumb 1.4E-03 D 

 
7440-48-4 

 
Cobaltb 8.4E-05 D 

 
7440-50-8 

 
Copper 8.5E-04 C 

 
7439-96-5 

 
Manganeseb 3.8E-04 D 

 
7439-97-6 

 
Mercuryb 2.6E-04 D 

 
7439-98-7 

 
Molybdenum 1.1E-03 D 

 
7440-02-0 

 
Nickelb 2.1E-03 C 

 
7782-49-2 

 
Seleniumb <2.4E-05 E 

 
7440-62-2 

 
Vanadium 2.3E-03 D 

 
7440-66-6 

 
Zinc 2.9E-02 E 

 
a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  

Data are for all natural gas combustion sources.  Emission factors preceeded by a less-than symbol are 
based on method detection limits.  To convert from lb/106 scf to kg/106 m3, multiply by l6.  To convert 
from lb/106 scf to 1b/MMBtu, divide by 1,020.     

b Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act. 
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Cyclofilter Manufacturer Specifications 
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ITEM      DESCRIPTION 
 

SHAVING  COLLECTION  SYSTEM 
 
  Technical specifications : 
  - woods species : Yellow pine 
  - design capacity with 2 x 8 wood size : 
   - wood size before planer : 1.68 x 7.68 
   - wood size after planer : 1.50 x 7.50 
   - planer speed : 2500 ft/min 
  - solid dry wood density : 30 lbs/cu.ft. 
  - shaving density : 2.25 lbs/cu.ft. 
  - planer capacity :  
         - ( 1.68 x 7.68  ÷ 144 ) - ( 1.50 x 7.50 ÷ 144 ) x 2500 x 60 =  1725 ft3/hour solid wood 
         - 1725 ft3/hour x 30 lbs/ft3 =  51750 lbs/hour 
         - shavings volume :  51750 lbs/hour ÷ 2.25 lbs/ft3 = 23000 ft3/hour 
  - planer infeed table :  5 lbs/hour estimated at 12 lbs/ft3 
  - trimmer of planer sorter : 300 lbs/hour  estimated at 12 lbs/ft3 
  - trimmer of sawmill sorter : 300 lbs/hour  estimated at 12 lbs/ft3 
  - hammer hog :  5000 lbs/hour at 12 lbs/ft3 
  - chipper discharge : 75 lbs/hour at 12 lbs/ft3 
  - total maximum capacity : 57430 lbs/hour 
  - total maximum volume capacity : 23474 ft3/hour 
  - Planer top head   Ø 550 mm  15400 cfm 
    bottom head   Ø 475 mm  12500 cfm 
    right side head   Ø 325 mm    5400 cfm 
    left side head   Ø 325 mm    5400 cfm 
  - infeed table ( pineapple rolls )  3 x Ø 160 mm    3000 cfm 
  - trimmer of planer sorter sides hoods 2 x Ø 300 mm    9000 cfm 
      top hoods 2 x Ø 200 mm    3000 cfm 
 
RODRIGUE METAL LTEE    PROPOSAL: FS - 11562 – 1 - 2016 



Division: RODAIR      SHEET:  2  of  6 
____________________________________________________________________________________ 
 
ITEM      DESCRIPTION 
     
 
  - trimmer of sawmill sorter sides hoods 2 x Ø 300 mm    9000 cfm 
      top hoods 2 x Ø 200 mm    3000 cfm 
  - hammer hog     Ø 350 mm    6000 cfm 
  - chipper discharge  top hood Ø 375 mm    5300 cfm 
 
                     Total air volume :   77000 cfm 
  Reference drawings : RM-16769-01, 16769-01A 
     
 
NO.1  ONE  SHAVING  AND  DUST  COLLECTOR, model : CYCLOFILTER  CF-12.5 
  Technical specifications : 
  - air volume : 77000 cfm  
  - filtering area : 10790 sq.ft. 
  - air-to-cloth ratio : 7.1 to 1 
  - compressed air requirement :  45 cfm at 90 psig  
  Walk in service plenum :   
  - fabricated of mild steel 11 ga. 
  - access door with platform 
  - heat detector, model Chubb  CF200-EWT 
  - internal deluge system with ( 4 ) sprinkler heads piped to outside the unit Ø 1 1/2" NPT
  - clean air outlet with fire damper ( fusible link ) 
  - Broken bag detector 
   - model : Dust Alarm Monitor  18-8311-3 
  Pulsed-air cleaning system : 
  -  compressed air headers c/w :  
   - inlet pipe Ø 2" NPT  with ball valve 
   - pressure gauge 
   - drain Ø 3/4"  with ball valve 
   - outlet pipes Ø 1 1/2" and 2″ NPT  
  - ( 10 ) Goyen double-diaphragm valves Ø 1½"  
  - ( 16 ) Goyen double-diaphragm valves Ø 2"      
  - ( 4 ) Enclosure Goyen solenoid valves  RCA3-8V-7000 AC 
  - ( 10 ) shut-off valves Ø 1½" 
  - ( 16 ) shut-off valves Ø 2" 
  - ( 10 ) blow pipes Ø1½" assembly with quick-couplings 
  - ( 16 ) blow pipes Ø 2" assembly with quick-couplings 
  - Dwyer Controller Nema  4 
   - timer controller 
   - pressure module 
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  Filtering section :  
  - fabricated of mild steel 11 ga. 
  - ( 550 ) polyester filters bags Ø 160 x 3700 mm 
   - polyester felt 14.7-17.3 oz/yd2 
   - air permeability 20-40 cfm 
   - finish : heatset, glazed one side 
   - snap band fixations 
   - efficiency 99.9 % based on 1 micron and larger particles    
  - ( 550 ) galvanized steel cages with integrated venturi 
  - explosion vent doors with Brixon latches model 2H, NFPA-68 norms 
  Cyclonic separator section :  
  - fabricated of mild steel 3/16″ thick 
  - twin-body cylindrical shell with vortex breaker 
  - tangential air dust inlet  
  - explosion back draft damper Ø 1400 mm 
   - damper 1/4″ abrasion resistant steel AR-400 
   - NSK flanges bearing 
   - gravity counterweight 
  Conical hopper section : 
  - fabricated of mild steel 3/16″ thick 
  - vortex breaker c/w : 
   - access door 
   - plug-up detector model Monitor KA, 120 V 
  Rotary airlock, model : VR-4.85 
  - opening size : 1200 mm x 1500 mm 
  - height : 1800 mm 
  - ( 8 ) Blades steel rotor with removable rubbers seal 3/8″ thick 
  - removable side for the replacement of the rubbers seal 
  - removable end plate for the replacement of  rotor 
  - Eurodrive gearmotor 25 HP, 480/3/50, TEFC 
  - chain and sprockets drive assembly with guard 
  - zero speed switch  Telemecanique XSAV11801 
  - RPM :18 
  Structural steel support frame  
  - 4000 mm of clearance under discharge rotary airlock 
 
 
 
 
 



 
RODRIGUE METAL LTEE    PROPOSAL: FS - 11562 – 1 - 2016 
Division: RODAIR      SHEET:  4  of  6 
____________________________________________________________________________________ 
 
ITEM      DESCRIPTION 
       
 
  Maintenance platforms : 
  - to the door access at the service plenum 
  - to the explosion vent doors at the filtering section 
  - to the rotary airlock 
  - galvanised steel grating 
  - handrails 
  Access ladders to platforms 
      
 
NO.2     ONE INDUSTRIAL  FAN,  model  RCSB-5185  
  - plug drain 
  - shaft sealer 
  - inspection door 
  - split-housing for access wheel 
  - pulleys and belts 8V, with guard 
  - flanged inlet and outlet 
  - motor and fan common base 
  - sliding motor base 
  - jack shaft drive assembly 
  - Weg electrical motor 400 HP, 1800 rpm, 480/3/50, TEFC, NEMA Premium 
  - Technical specifications : 
   - air volume : 77000 cfm        
   - static pressure : 21" w.g.        
   - rpm : 1000          
   - bhp : 350 
 
 
NO.3  DUCTING  FROM  THE  CYCLOFILTER   TO  THE  FAN    
  - diameter : 1450 mm 
  - fabricated of 11 ga. mild steel  
  - assembly : bolted flanges 
  The supply includes  
  - straight ducts, elbow, transition 
  - inlet box with inspection door  
  - duct supports 
  - bolts, nuts and caulking 
 
 



 
RODRIGUE METAL LTEE    PROPOSAL: FS - 11562 – 1 - 2016 
Division: RODAIR      SHEET:  5  of  6 
____________________________________________________________________________________ 
 
ITEM      DESCRIPTION 
       
 
NO.4  STACK  FOR  THE  EXHAUST  FAN  TO  ATMOSPHERE 
  - diameter : 1450 mm  
  - length : 18202 mm  
  - fabricated of 3/16″ and 11 ga. thick 
  - assembly : bolted flanges 
  The supply includes  
  - transition, straight ducts 
  - silencer 
  - flexible joint 
  - supports 
  - bolts, nuts and caulking 
 
 
NO.5  SHAVING   AND  SAWDUST  COLLECTION  DUCTING 
  - main duct diameter : 1400 mm 
  - fabricated of mild steel 11 ga. and elbows 3/16" thick except : 
   - infeed table, chipper discharge, and trimmers ducting fabricated of   
    mild steel 14 ga. and elbows 11 ga.  
  - assembly: bolted flanges 
  The supply includes:   
  - straight ducts, branches, elbows, transitions, reducers, sliding gates  
  - planer : top head with telescopic duct and side heads with ball joints and telescopic ducts 
  - ( 8 ) inspection doors 
  - duct supports 
  - bolts, nuts and caulking 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
RODRIGUE METAL LTEE    PROPOSAL: FS - 11562 – 1 - 2016 
Division: RODAIR      SHEET:  6  of  6 
____________________________________________________________________________________ 
 
ITEM      DESCRIPTION 
       
 
NO.6  FLAMEX  SPARK  DETECTION  AND  EXTINGUISHING  SYSTEM 
   zone # 1:  detect and extinguish into a Ø 1400 mm duct before the Cyclofilter    
  zone # 2:  detect into a Ø 1400 mm duct before the Cyclofilter and stop the   
    equipment ( rotary airlock, planer …. ) and active visual alarm 
     
  One (1) control panel model: FMZ-5000-MOD-S 
  - main circuit board with central processing unit 24 VDC 3 amp power supply 
  - relay card  

- two (2) 12 VDC 12 AH batteries for standby 
                       - front plate with key pad, main liquid crystal display, and audible alarm and              
                             fire/fault indication per zone. 

- unit mounted within IP65 (NEMA 12) enclosure with clear, hinged door 
- Mod S test module for automatic through-the-lens testing.  
- provide verification of detector response 

  - ( 12 ) spark detectors FUX3001-E complete with mounting hardware 
  - ( 2 ) test lights FTX3000-E complete with mounting hardware  
  - ( 3 ) extinguishing set assembly Ø 1", F180K52 directional sidewall nozzles 
   - cut-off valve, strainers, unions, solenoid valves 24 VDC  ( dust system ) 
  - one ( 1 ) remote alarm 24 VDC 
  - two ( 2 ) sets of installation package  
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Capacity % of particles efficiency KG of material 
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Total reject 0.3237 kg / hre 
 

Emission before control 
 
 

mg / m3/hre 
kg / hre 

 
Emission after control 

 Total reject Factor ( m3 / hre )  
0.3237 1000000 130900 Emission after control 2.473 mg / m3/hre 

kg / hre 
grain/cu.ft. 

 0.3237 
0.0011 

 
Summary of results 
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Appendix C 
Ambient Air Monitoring Station Data in Sumter County 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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Sep. 13, 2016

Note: The * indicates that the mean does

not satisfy summary criteria.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AIR QUALITY SYSTEM

QUICK LOOK REPORT (AMP450)

Page 1 of 3
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Note: The * indicates that the mean does

not satisfy summary criteria.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AIR QUALITY SYSTEM

QUICK LOOK REPORT (AMP450)

Page 2 of 3

Ozone (44201) Alabama Parts per million (007)
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Note: The * indicates that the mean does

not satisfy summary criteria.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AIR QUALITY SYSTEM
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Page 3 of 3

Ozone (44201) Alabama Parts per million (007)
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Note: These reported values do not reflect the combination of 14129 and 85129 and validation substitution tests utilized for Design Value Calculations
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Note: The * indicates that the mean does

not satisfy summary criteria.
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Note: The * indicates that the mean does

not satisfy summary criteria.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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PQAO AGENCY DESCRIPTION

0013 Al Dept Of Env  Mgt
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Note: The * indicates that the mean does

not satisfy summary criteria.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AIR QUALITY SYSTEM

QUICK LOOK REPORT (AMP450 END)

M

N

S

U

X

Y

The monitoring organization has revised data from this monitor since the


most recent certification letter received from the state.

The certifying agency has submitted the certification letter and required


summary reports, but the certifying agency and/or EPA has determined


that issues regarding the quality of the ambient concentration data cannot


be resolved due to data completeness, the lack of performed quality


assurance checks or the results of uncertainty statistics shown in the


AMP255 report or the certification and quality assurance report.

The certifying agency has submitted the certification letter and required


summary reports. A value of "S" conveys no Regional assessment regarding


data quality per se. This flag will remain until the Region provides an "N" or


"Y" concurrence flag.

Uncertified. The certifying agency did not submit a required certification


letter and summary reports for this monitor even though the due date has


passed, or the state's certification letter specifically did not apply the


certification to this monitor.

Certification is not required by 40 CFR 58.15 and no conditions apply to be


the basis for assigning another flag value

The certifying agency has submitted a certification letter, and EPA has no


unresolved reservations about data quality (after reviewing the letter, the


attached summary reports, the amount of quality assurance data


submitted to AQS, the quality statistics, and the highest reported


concentrations).

MEANING

CERTIFICATION EVALUATION AND CONCURRENCE FLAG MEANINGS

FLAG



Appendix D 
RBCL Results for BACT Analysis 

 
 
 
 
 
 
 
 
 



RBLCID FACILITY_NAME PROCESS_NAME PRIMARY_FUEL
EMISSION

_LIMIT_1

EMISSION_LI

MIT_1_UNIT

EMISSION

_LIMIT_2

EMISSION_LI

MIT_2_UNIT
CONTROL_METHOD_DESCRIPTION Batch or Continous

*AL-0305
RESOLUTE FOREST PRODUCTS - 

ALABAMA SAWMILL

Continuous Direct-Fired Lumber Dry 

Kilns with 35 mmbtu/hr Wood Fired 

Burner

Wood 3.76 LB/MBF 0 Continuous 

*AR-0127 DELTIC TIMBER CORPORATION - OLA
DIRECT-FIRED CONTINUOUS KILN 

NO. 5
38.2 LB/H 0

PROPER DRYING SCHEDULE AND A TEMPERATURE BASED ON 

MOISTURE CONTENT OF THE LUMBER TO BE DRIED AND THE 

MANUFACTURER'S SPECIFICATIONS

Continuous 

*AR-0134 OLA MILL SN-04 DIRECT FIRED WOOD KILN WOOD WASTE 3.8 LB /MBFVOC 0 Continuous 

*AR-0134 OLA MILL SN-05 DIRECT FIRED WOOD KILN WOOD WASTE 3.8 LB/MBF VOC 0 Continuous 

*LA-0281
SOUTHWEST LOUISIANA LUMBER 

OPERATIONS
EP-3K -Wood-Fired Dry Kiln No. 1 Wood 29.27 LB/H 2.96 LB/M BF Proper kiln design & operation; annual production limit Batch

*LA-0281
SOUTHWEST LOUISIANA LUMBER 

OPERATIONS
EP-4K â€“ Wood-Fired Dry Kiln No. 2 Wood 29.27 LB/H 2.96 LB/M BF Proper kiln design & operation;  annual production limit Batch

*LA-0281
SOUTHWEST LOUISIANA LUMBER 

OPERATIONS
EP-5K â€“ Wood-Fired Dry Kiln No. 3 Wood 29.27 LB/H 2.96 LB/M BF Proper kiln design & operation; annual production limit Batch

*LA-0281
SOUTHWEST LOUISIANA LUMBER 

OPERATIONS
EP-6K â€“ Wood-Fired Dry Kiln No. 4 Wood 29.27 LB/H 2.96 LB/M BF Proper kiln design & operation; annual production limit Batch

*LA-0293 CHOPIN MILL
Lumber Dry Kilns Nos. 1 &amp; 2 

(EQT 37 &amp; 38)
24.51 LB/HR 53.68 TPY

Good operating practices to limit VOC emissions to 4.29 lb/M bd-ft 

(12-month rolling average).
Unknown

*SC-0162
NEW SOUTH LUMBER COMPANY, INC. 

DARLINGTON PLANT
DKN5 WOOD WASTE 141 T/YR 0 PROPER MAINTENANCE AND OPERATION Continuous 

*SC-0166
NEW SOUTH LUMBER COMPANY - 

DARLINGTON INC.
TWO KILNS - KLN5 AND KLN6 GREEN SAWDUST 0 0 PROPER OPERATION AND MAINTENANCE Continuous 

*SC-0169 CAMDEN PLANT
DKN6 - DIRECT FIRED CONTINUOUS 

LUMBER DRYING KILN
WOOD 150.4 T/YR 0 Continuous 

*SC-0172
NEW SOUTH COMPANIES, INC. - 

CONWAY PLANT
LUMBER KILNS 602 T/YR 4.2 LB/MBF PROPER MAINTENANCE AND OPERATION Continuous 

AL-0257 WEST FRASER-OPELIKA LUMBER MILL

Two(2) 87.5 MMBF/YR Continuous 

kilns with a 35 MMBtu/hr direct-

fired wood burner

Wood Shavings 3.76 LB/MBF 175
K/12 

MONTHS
Continuous 

AL-0258 WEST FRASER, INC. - MAPLESVILE MILL
Two(2) 100 MMBF/Y Continuous 

direct fired kiln
Wood Residuals 3.76 LB/MBF 0 Continuous 

AL-0273 MILLPORT WOOD PRODUCTS FACILITY Continuous direct-lumber dry kiln Green sawdust 4.7 LB 0
Proper maintenance & operaGng pracGce requirements.


Test method information: Method 18/25.
Continuous 

AR-0101 BIBLER BROTHERS LUMBER COMPANY
SN-07G AND SN-13G CONTINOUS 

OPERATING KILNS
WOOD RESIDUE 3.8 LB/MBF VOC 46.5

LB 

VOC/H/KILN
Continuous 

AR-0120 OLA Dry Kiln No. 3 (SN-06) None 33.3 LB/H 0 Continuous 

AR-0120 OLA Drying Kiln No. 4 (SN-12) None 33.2 LB/H 0 Continuous 

FL-0340 PERRY MILL Direct-fired lumber drying kiln Waste wood 3.5
LB/THOUSAN

D BOARD FT
0

At a minimum, the permittee shall operate the kiln in accordance 

with the following best operaGng pracGces (BMP). 


 a.Minimize over-drying the lumber;


 b.Maintain consistent moisture content for the processing lumber 

charge; and


 c.Dry at the minimum temperature.


The permittee shall develop and operate in accordance with a written 

plan to implement the above BMP and any others required by the kiln 

manufacturer.  Ninety days before the initial startup of the kiln, the 

permitted shall submit to the Compliance Authority the BMP plan.  

The Title V air operation permit shall include the submitted BMP plan.

Unknown

Kilns



RBLCID FACILITY_NAME PROCESS_NAME PRIMARY_FUEL
EMISSION

_LIMIT_1

EMISSION_LI

MIT_1_UNIT

EMISSION

_LIMIT_2

EMISSION_LI

MIT_2_UNIT
CONTROL_METHOD_DESCRIPTION Batch or Continous

FL-0343 WHITEHOUSE LUMBER MILL Direct-Fired Continuous Kilns Wood waste 3.76
LB/THOUSAN

D BOARD FT
0

Proper Maintenance and OperaGng Procedures:


 Minimize over-drying the lumber.


Maintain consistent moisture content for the processing lumber 

charge.


Dry the lumber at the minimum temperature.


 Develop a wriLen OperaGon and Maintenance (O&M) plan 

identifying the above practices and the operation and maintenance 

requirements from the kiln manufacturer.


Record and monitor the total monthly amount and 12-month annual 

total of wood dried in each kiln (board-feet).


 Record the calculated monthly and 12-month annual total emissions 

of VOC to demonstrate compliance with the process and emissions 

limits.

Continuous 

GA-0146
SIMPSON LUMBER CO, LLC MELDRIM 

OPERATIONS
KILN 3 WASTE WOOD 3.83 LB/MBF 0 PROPER MAINTENANCE AND OPERATION Continuous 

LA-0252 JOYCE MILL Lumber kilns 930 T/YR 0 properly design and operation Unknown

OR-0049 GILCHRIST FACILITY LUMBER DRY KILNS 1.69 LB/MBF 0 PROPER WORK PRACTICES Unknown

SC-0136 SIMPSON LUMBER COMPANY, LLC
DIRECT-FIRED LUMBER DRYING KILN 

NO. 4
DRY WOOD WASTE 104 T/YR 3.8 LB/MBF WORK PRACTICE STANDARDS Unknown

SC-0137 ELLIOTT SAWMILLING COMPANY
DIRECT-FIRED LUMBER-DRYING 

KILN NO. 4
SAWDUST 122 T/YR 4.5 LB/MBF WORK PRACTICE STANDARDS Unknown

SC-0138 ELLIOTT SAWMILLING COMPANY
DIRECT FIRED LUMBER DRYING KILN 

NO.5
SAWDUST 119 T/YR 4.5 LB/MBF WORK PRACTICE STANDARDS Unknown

SC-0149 KLAUSNER HOLDING USA, INC LUMBER DRYING KILNS EU007 3.5 LB/MBF 0 Unknown

SC-0151
WEST FRASER - NEWBERRY LUMBER 

MILL

TWO - 35 MMBTU/H DUAL PATH, 

DIRECT FIRED, CONTINUOUS 

LUMBER KILNS, 15 THOUSAND 

BF/H, EACH

SAWDUST 3.76 LB/MBF 376 T/YR PROPER OPERATION AND GOOD OPERATING PRACTICES Continuous 

SC-0163
KAPSTONE CHARLESTON KRAFT LLC- 

SUMMERVILLE
LUMBER KILNS 225.6 T/YR 3.76 LB/MBF PROPER MAINTENANCE AND OPERATION Unknown

SC-0164 SIMPSON LUMBER COMPANY, LLC LUMBER KILNS 156 T/YR 3.76 LB/MBF PROPER OPERATION AND MAINTENANCE Continuous 

SC-0165
NEW SOUTH COMPANIES, INC. - 

CONWAY PLANT
LUMBER KILNS 602 T/YR 4.2 LB/MBF PROPER MAINTENANCE AND OPERATION Continuous 

TX-0584
TEMPLE INLAND PINELAND 

MANUFACTURING COMPLEX
Dry studmill kilns 1 and 2 wood 2.49

LB VOC/1000 

BOARDFEE
0 good operating practice and maintenance Unknown

TX-0607 LUMBER MILL Continuous lumber kilns (2) wood 3.5 LB/MBF 0
proper temperature and process management; drying to appropriate 

moisture content
Continuous 

Kilns



RBLCID FACILITY_NAME PROCESS_NAME

PROCCESS

_TYPE PROCESS_NOTES

CONTROL_METHOD_DESCRIPTI

ON

EMISSION_

LIMIT_1

EMISSION_

LIMIT_1_U

NIT

EMISSION_L

IMIT_2

EMISSION_

LIMIT_2_U

NIT

CONTROL_

METHOD_

CODE

AL-0267

GEORGIA PACIFIC 

BRETON LLC

No. 4 Multiple Effect 

Evaporator System 30.219

INCINERATE in No. 4 REC or 

No.3 Lime Kiln 0 0 P

AL-0267

GEORGIA PACIFIC 

BRETON LLC

50% BLS Tank - No.4 Multiple 

Effect Evaporator System 30.219 50% BLS Tank 0.113 LB/H 0.49 TPY N

AL-0267

GEORGIA PACIFIC 

BRETON LLC

73% BLS Tank - No.4 Multiple 

Effect Evaporator System 30.219 73% BLS Tank 0.113 LB/H 0.49 TPY N

AL-0267

GEORGIA PACIFIC 

BRETON LLC

Weak BLS Tank - No.4 Multiples 

Effect Evaporator System 30.219 Weak BLS Tank 4.84 LB/H 21.2 T/YR N

AL-0267

GEORGIA PACIFIC 

BRETON LLC

Stripped Condensate - No.4 

Multple Effect Evaporator 

System 30.219

Stripped 

Condensate 0.187 LB/H 0.82 TPY N

AL-0267

GEORGIA PACIFIC 

BRETON LLC

Condensate A Tank - No.4 

Multiple Effect Evaporator 

System 30.219

Condensate A 

Tank 0.187 LB/H 0.82 TPY N

AL-0267

GEORGIA PACIFIC 

BRETON LLC

Condensate B Tank - No.4 

Multiple Effect Evaporator 

System 30.219

Condensate B 

Tank 0.485 LB/H 4.31 TPY N

IN-0144

ELI LILLY AND COMPANY - 

CLINTON LABS EV101 EVAPORATOR 69.011

RECOVERING 

AMYL ALCOHOL

DIRECTED TO EXISTING 

NARASIN RECOVERY CARBON 

ADSORPTION SYSTEM 98

% CONTROL 

EFFIC* 0 A

NE-0037 CARGILL, INC. STILLAGE EVAPORATOR 64.003 WET SCRUBBER 0.3 LB/H 0 A

Evaporators



RBLCID FACILITY_NAME PROCESS_NAME

PROCCES

S_TYPE

PRIMARY_FUE

L THROUGHPUT

THROUGHPUT_

UNIT PROCESS_NOTES

CONTROL_METHOD_DESCRIPTIO

N

EMISSION_LIMI

T_1

EMISSION_

LIMIT_1_U

NIT

EMISSION_L

IMIT_2

EMISSION_

LIMIT_2_U

NIT

*MD-0042

WILDCAT POINT 

GENERATION FACILITY AUXILLARY BOILER 13.31 NATURAL GAS 45 MMBTU/H

NATURAL GAS FUEL ONLY, OPERATION OF 

ULTRA LOW-NOX BURNER TECHNOLOGY, 

GOOD COMBUSTION PRACTICES, MAX 

HEAT INPUT OF 90,000 MMBUT/HR PER 

12-MONTH ROLLING PERIOD

THE EXCLUSIVE USE OF PIPELINE 

QUALITY NATURAL GAS, LIMITED 

HOURS OF OPERATION, AND 

GOOD COMBUSTION PRACTICES 0.0033 LB/MMBTU 0

*MI-0393

RAY COMPRESSOR 

STATION Auxiliary Boiler 13.31 natural gas 12.25 MMBTU/H Boiler provides building heat. 0.05 LB/H 0

*MI-0393

RAY COMPRESSOR 

STATION

Reboiler (dehydrator with 

reboiler) 13.31 natural gas 4.8 MMBTU/H 4.8 MMBTU/H reboiler Thermal oxidizer 0.0054 LB/MMBTU 0

MI-0406

RENAISSANCE POWER 

LLC

FG-AUXBOILER1-2; Two (2) 

natural gas-fired auxiliary 

boilers. 13.31 natural gas 40 MMBTU/H

Two (2) natural gas-fired auxiliary boilers.  

40 MMBTU/H each.  Fuel restriction = 

360.8 MMSCF/YR total for both units. Good combustion practices. 0.005 LB/MMBTU 0

MI-0410

THETFORD GENERATING 

STATION

FGAUXBOILERS:  Two auxiliary 

boilers &lt; 100 MMBTU/H heat 

input each 13.31 natural gas 100

MMBTU/H heat 

input each

There are two auxiliary boilers each rated 

at less than 100 MMBTU/H heat input.





Fuel usage limited to not more than 416.3 

MMscf of natural gas in each boiler per 12-

month rolling timeperiod as determined 

Efficient combustion; natural gas 

fuel. 0.008 LB/MMBTU 0

PA-0296

BERKS HOLLOW ENERGY 

ASSOC LLC/ONTELAUNEE Auxiliary Boiler 13.31 Natural Gas 40 MMBTU/H 0.14 T/YR 0

TX-0501

TEXSTAR GAS PROCESS 

FACILITY POWER STEAM BOILER 13.31 NATURAL GAS 93 MMBTU/H 0.46 LB/H 0.38 T/YR

NV-0050 MGM MIRAGE

WATER HEATERS - UNITS NY037 

AND NY038 AT NEW YORK - 

NEW YORK 13.31 NATURAL GAS 2 MMBTU/H

THE TWO UNITS ARE IDENTICAL RBI 

FUTURA III WATER HEATERS.THE 

EMISSION LIMITS REPORTED HEREIN ARE 

BASED ON THE ATC PERMIT FOR 

MODIFICATION #9 DATED SEPTEMBER 6, 

2006. EACH UNIT IS ALLOWED TO 

OPERATE 24 HOURS/DAY AND 8,760 

HOURS/YEAR. P

LIMITING THE 

FUEL TO 

NATURAL GAS 

ONLY AND 

GOOD 

COMBUSTION 

PRACTICES 0.0054 0.0108

Process ID: 13.31 Natural Gas Combustion less than 100 MMBtu/hr
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AL-0221

LOUISIANA PACIFIC 

CORPORATION BURNER, START UP/SHUT DOWN, NG 19.6

NATURAL 

GAS 30 MMBtu/h GOOD DESIGN/OPERATION 0.2 LB/H 0.0054 LB/MMBTU

CA-1211 COLUSA GENERATING STATION WATER BATH HEATER 19.6

NATURAL 

GAS 10 MMBTU/H 7 PPMVD 0.027 LB/H

FL-0303

FPL WEST COUNTY ENERGY 

CENTER UNIT 3

TWO NOMINAL 10 MMBTU/H 

NATURAL GAS-FIRED PROCESS 

HEATERS 19.6

NATURAL 

GAS 10 MMBTU/H 2 GS/100 SCF 0

*IN-0239

SUBARU OF INDIANA 

AUTOMOTIVE, INC. BOILER 19.6

NATURAL 

GAS 38 MMBTU/H

MISCELLANEOUS PROCESS HEATERS AND BOILERS 

FROM <1.0 MMBTU/HOUR TO <40 MMBTU/HOUR 0.005 LB/MMBTU 0

*MD-

0042

WILDCAT POINT GENERATION 

FACILITY DEW POINT HEATER 19.6

NATURAL 

GAS 5 MMBTU/H

USE OF EFFICIENT DESIGN OF THE 

HEATER, EXCLUSIVE USE OF 

PIPELINE QUALITY NATURAL GAS 

ONLY, AND APPLICATION OF GOOD 

COMBUSTION PRACTICES 0.005 LB/MMBTU 0

*MI-0393 RAY COMPRESSOR STATION Pipeline heaters 19.6

natural 

gas 18 MMBTU/H Pipeline heaters 0.9 LB/H 0

MI-0406 RENAISSANCE POWER LLC

EU-HEATERSC:  Natural gas-fired fuel 

heater used for heating natural gas 

prior to combustion in the CTGs.  

Misc. boilers, furnaces, and heaters 19.6

Natural 

gas 20 MMBTU/H Fuel restriction = 171.8 MMSCF/YR Good combustion practices 0.05 LB/MMBTU 0

MI-0410

THETFORD GENERATING 

STATION

FG-FUELHTRS:  2 natural gas fuel 

heaters, 12 MMBTU/H each 19.6

Natural 

gas 12

MMBTU/H heat 

input each fuel 

heater

This flexible group consists of two natural gas fuel 

heaters each rated at 12 MMBTU/H heat input 

each.

Efficient combustion; natural gas 

fuel. 0.008 LB/MMBTU 0

NJ-0083

COLONIAL PIPELINE CO LINDEN 

JCT TANK FARM

Transmix Processing Unit with gas-

fired process heaters 19.6

Natural 

Gas 171.8 MMscf/yr

The unit vents VOC emissions to a vapor 

combustion unit (95% control efficiency), controls 

VOC emissions during cleaning operations, and 

meets New Jersey State of the Art Manual 

requirements for boilers and process heaters with 

heat input >= 10 MMBTU/hr but <= 50 MMBTU/hr Vapor Combustion Unit 0.11 LB/H 0.005 LB/MMBTU

*PA-0281

TEXAS EASTERN TRANS 

LP/HOLBROOK STATION

7 MISCELLANEOUS GAS HEATERS 

(&lt;0.5 MMBTU/HR EACH) 19.6

Natural 

Gas 0

Emissions from the turbine fuel gas heater shall not 

exceed 0.45 tons NOx/yr, 0.29 tons CO per year, 

0.03 tons PM10 per


year, and 0.02 tons VOC per year. Compliance with 

this limit shall be demonstrated using fuel 

consumpKon (or hours of


operation) and AP-42 emission factors. 0.02 TPY 0

PA-0288

SUNBURY GENERATION 

LP/SUNBURY SES DEW POINT HEATER 19.6

Natural 

Gas 15 MMBTU/H

Source shall only be fired on pipeline quality 

natural gas.  Source shall not be operated in excess 

of 8,275 hours in any 12 consecutive month period. 0.006 LB/MMBTU 0.34 T/YR

PA-0296

BERKS HOLLOW ENERGY 

ASSOC LLC/ONTELAUNEE Fuel Preheater 19.6

Natural 

Gas 8.5 MMBTU/H 0.05 LB/MMBTU 0

*SC-0142 SHOWA DENKO CARBON, INC. HOT OIL HEATER 19.6

NATURAL 

GAS 5 MMBTU/H

THERE WILL BE A HOT OIL HEATER FOR THE MILL, 

MIX, AND EXTRUSION PROCESS AND A HOT OIL 

HEATER FOR THE PITCH IMPREGNATION PROCESS 

(EACH SIZED AT 5 MMBTU/HR).

GOOD COMBUSTION PRACTICES, 

ANNUAL TUNE UP, LOW NOX 

BURNERS 0.012 LB/MMBTU 0

*SC-0142 SHOWA DENKO CARBON, INC. CARBOTTOM FURNACES 19.6

NATURAL 

GAS 18 MMBTU/H

THERE ARE 15 CARBOTTOM FURNACES BEING 

INSTALLED THAT ARE RATED AT 18 MILLION 

BTU/HR EACH.

THERMAL OXIDIZER, LOW NOX 

BURNERS, GOOD COMBUSTION 

PRACTICES, ANNUAL TUNE-UP, 

PROCESS OPTIMIZATION 17.3 LB/H 0

*SC-0142 SHOWA DENKO CARBON, INC. PITCH IMPREGNATION/PREHEATER 19.6

NATURAL 

GAS 12 MMBTU/H

GOOD COMBUSTION PRACTICES, 

ANNUAL TUNE UP, LOW NOX 

BURNERS 0.011 LB/MMBTU 0

*SC-0170

BP AMOCO CHEMICAL 

COMPANY - COOPER RIVER 

PLANT

#2 OXIDATION UNIT HIGH PRESSURE 

VENT GAS TREATMENT SYSTEM FIRED 

HEATER 19.6 0

GOOD COMBUSUTION PRACTICES, 

NATURAL GAS AS SOLE FUEL, TUNE-

UPS 0.0055 LB/MM BTU 0

TX-0501

TEXSTAR GAS PROCESS 

FACILITY BOTTOM HEATERS (2) 19.6 15 MMBTU/H EMISSIONS ARE PER HEATER 0.09 LB/H 0.39 T/YR

Process ID: 19.6 Misc. Boiler and Furnaces
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AZ-0048 HEXCEL CORPORATION PURGE/CURE OVENS #19, 20, 21 49.999 N/A ELECTRIC

ONLY EMISSIONS FROM THE 

OVENS ARE VOCS, NO 

COMBUSTION.

THERMAL OXIDIZER 95
% 

REDUCTION
0

AZ-0048 HEXCEL CORPORATION PURGE CURE OVENS 26, 27, 28 49.999 NATURAL GAS

EMISSIONS FROM COMBUSTION 

OF NATURAL GAS NOT 

INCLUDED HERE.  ONLY 

VOC/HAPS FROM THE CURING 

OF HONEYCOMB BLOCKS.

2 REGENERATIVE THERMAL OXIDIZERS. 300 T 95
% 

REDUCTION

FL-0318 HIGHLANDS ETHANOL FACILITY
Facility-wide Fugitive VOC 

Equipment Leaks
49.999

Fugitive VOC emissions are 

grouped for the entire process 

and will be minimized by 

implementation of a monthly 

leak detection and repair (LDAR) 

monitoring program.

The most practical method of controlling fugitive VOC 

emissions from HEF is to promptly repair any leaking 

components.  HEF is subject to NSPS 40 CFR 60, 

Subpart VVa - VOC Equipment Leaks in the Synthetic 

Chemical Manufacturing Industry (SOCMI).  NSPS 

Subpart VVa requires a LDAR program.  HEF must 

come in to compliance with Subpart VVA, including 

the LDAR program, no later than 180 days after HEF 

becomes operational.

19.6 T/YR 0

IA-0088
ADM CORN PROCESSING - 

CEDAR RAPIDS

VOC EMISSION FROM 

EQUIPMENT LEAKS
49.999 PERMIT 07-A-592-P.

LEAK DETECTION AND REPAIR (LDAR) MONITORING 

SYSTEM
47.67 T/YR 0

*IN-0247
HONEYWELL INTERNATIONAL, 

INC.

SOIL VAPOR EXTRACTION 

SYSTEM, TANK AND LOADING 
49.999 RESIN ADSORPTION SYSTEM 0.87 LB/H 30 PPMV

*TX-0663 JACKSON COUNTY GAS PLANT Total Fugitives 49.999 28LAER 0 26.08 TON

*TX-0663 JACKSON COUNTY GAS PLANT Loading Rack 49.999

300,000 gallons /yr


Vapor Pressure is below 0.5 psia 

at 95Â° F

Submerged fill 0 0.03 TON

*TX-0663 JACKSON COUNTY GAS PLANT
Blow downs  and starter vent 

openings
49.999 130 tpy VOC Flare 0 2.6 TON

*TX-0676 CORPUS CHRISTI TERMINAL
Crude oil and condensate 

storage and marine loading.
49.999

Crude oil and condensate will be 

stored and marine loaded onto 

barges and ships. Project 

increases of volatile organic 

compounds (VOCs), as 

associated with ozone formation 

triggered the PSD review for 

initial permit No. PSDTX1258.  

VOC emissions are generated 

from marine loading of 

barges/ships, storage tanks, 

vapor combustion unit (VCU), 

and fugitive components.

Barge and ship emissions from the marine loading of 

oil/condensate are routed to a VCU.
0 0

Process ID: 49.999 Other Organic Evaporative Loss Sources
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PRELIMINARY DETERMINATION 
Two Rivers Lumber Company, LLC 

Facility No. 105-S007 
 

Introduction 

On September 29, 2016, GBMc & Associates submitted, on behalf of Two Rivers Lumber Co., 
LLC (TRL), a Prevention of Significant Deterioration (PSD) permit application.  In the 
application, TRL proposes to construct a new sawmill facility at a Greenfield site in Marengo 
County, near Demopolis, Alabama.  An application addendum was received on October 11, 
2016.  Once the two construction phases are completed, the facility would have the capability of 
producing 270 MMBF/yr of dimensional softwood lumber.  Air Permit Nos. X001 through X004 
would be issued for the proposed sawmill pending the resolution of any comments that may be 
received during the public comment period and EPA review.   

Proposed Project 

The proposed sawmill would be constructed in two phases, with a final capacity of 270 MMBF 
of lumber per year.  The initial construction (Phase I) will consist of the construction and 
installation of all the major components of the sawmill, with the exception of one lumber drying 
kiln and one condensate evaporator.  Phase II will consist of the construction of the second kiln 
and condensate evaporator.   

Processes at the facility would consist of log debarking, log bucking, a bark hog, a sawmill, 
sawmill chipper, two (2) 134.9 MMBF/yr dual path continuous kilns with two (2) 38.8 
MMBtu/hr natural gas-fired burners, two (2) condensate evaporators with two (2) 4 MMBtu/hr 
natural gas-fired burners, and a planer mill.  TRL would also install four (4) wood residuals 
storage bins for byproducts to include: bark, chip, and sawdust storage bins, with mechanical 
conveyors for transporting the wood residuals, a shavings storage bin with pneumatic 
conveyance, and a cyclofilter for particulate emission control.   

Incoming logs would be stored on-site prior to processing.  Logs would debarked and then cut to 
length within the log bucking process before being routed through the sawmill.  Bark from the 
debarker would be routed to the bark hog and mechanically conveyed to the bark storage bin.  
Trimmings from the sawmill would be routed to the sawmill chipper and mechanically conveyed 
to the chip storage bin.  Sawdust from the sawmill would be mechanically conveyed to the 
sawdust storage bin.  The end product of this process is rough, green dimensional lumber.  The 
green lumber would be sorted and stacked before being dried in one of two continuous drying 
kilns.  Emissions from the green end processes, sawmill, and the residuals storage bins would be 
fugitive.  Emissions would be minimized by the use of covered belt or drag chain conveyors. 

Continuous kilns allow the awaiting green lumber to be conditioned while more lumber is 
drying.  The kilns would be counter-currently fed in which dimensional wood would enter the 
kiln from both ends.  As the green lumber enters the kiln, it would be slowly heated until it 
reaches the center, where most of the drying would take place.  As the drying lumber moves 
beyond the center area, it would preheat, or “condition,” the green lumber entering the kiln from 
the opposite side.  This process minimizes energy use by heat transfer from exiting newly dried 
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wood to incoming green wood.  The proposed kilns would be direct-fired by two separate natural 
gas burners.  All air emissions would exhaust through the open doorways at each end of the 
kilns.  The condensate from each kiln would be routed to its respective natural gas-fired 
condensate evaporator to eliminate any condensate discharge from the facility.   

The dried lumber would be processed through the planer mill.  Planer shavings and planer hog 
trimmings would be pneumatically conveyed to a cyclofilter before transferring by mechanical 
conveyor to the shavings storage bin.  A cyclofilter is a combined cyclone and baghouse control 
device.  The cyclofilter would be used for the transport and particulate emission control of the 
pneumatically conveyed shavings. 

Applicability: Federal Regulations 

Title V 

Upon the completion of construction, this facility would be considered a major source under 
Title V regulations because potential emissions for volatile organic compounds (VOC) would 
exceed the 100 ton per year (TPY) major source threshold.   

National Emission Standards for Hazardous Air Pollutants (NESHAP) 

NESHAP requires that any facility whose potential emission of hazardous air pollutants (HAPs) 
exceed 10 TPY of a single hazardous air pollutant (HAP) or 25 of combined HAPs must control 
these emissions to the level achievable by the best demonstrated technology as specified in the 
applicable provisions.  The NESHAP standards are established for source categories and 
prescribed based on whether the source is “existing” or “new”.  This facility would be considered 
a “new” source.  The facility would be a major source for HAPs and an affected source under the 
NESHAP Subpart DDDD, Plywood and Composite Wood Products (PWCP MACT).   

The PCWP MACT regulates HAP emissions from activities associated with the manufacture of 
plywood and other composite wood products, including stand-alone lumber kilns, in accordance 
with 40 CFR §63.2232.  Processes that are not subject to the compliance options or work practice 
requirements specified in 40 CFR §63.2240, such as the lumber kilns, are specifically not 
required to comply with the compliance options, work practice requirements, performance 
testing, monitoring, startup/shutdown/maintenance (SSM) plans, and recordkeeping or reporting 
requirements of this subpart, or any other requirements in 40 CFR 63 Subpart A, except the 
initial notification requirements in 40 CFR §63.9(b) in accordance with 40 CFR §63.2252.  The 
application serves as the initial notification of the intention to construct two dual path lumber 
kilns, affected sources under PCWP MACT.  There are no other proposed sources subject to a 
NESHAP. 

New Source Pollutant Standards (NSPS) 

No applicable NSPS has been promulgated for any process at the proposed facility. 
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Prevention of Significant Deterioration (PSD) 

The proposed facility will be located in Marengo County which is currently classified as an 
attainment area for all criteria pollutants.  TRL would not be one of the 28 Major Source 
categories listed in ADEM Admin. Code r. 335-3-14-.04(2)(a)1; therefore, the applicable PSD 
criteria pollutant major source threshold would be 250 TPY.  According to emission calculations, 
the potential VOC emissions from the proposed facility would be greater than the 250 TPY PSD 
major source threshold (640 TPY of VOC).   

In comparing all other criteria pollutants to their respective significance levels, only PM exceeds 
its 25 TPY significance level, due to the PTE based on state allowable process weight.  To avoid 
triggering PSD for PM, TRL requested synthetic minor source limits for each particulate point 
source.   

A major source or major modification (one subject to PSD) must be constructed with Best 
Available Control Technology (BACT) and must have its effect on soils, vegetation, visibility, 
and ambient air quality addressed for each applicable pollutant.  Applicability is determined by 
comparing each regulated pollutant’s potential emission increase to its significant increase value.   
TRL calculated the maximum pollutant emissions based on proposed future potential annual 
emissions (shown in the following table). 

Emissions Summary (TPY) 
 
Proposed Potential Emissions (TPY) PM PM10 PM2.5 CO NOx VOC SO2 
Green End Processes (Fugitive) 6.1 3 1.5     
Sawmill (Fugitive) 55.2 31.5 15.8     
Continuous Kiln #1 * 5.52 5.52 4.03 14 8.3 320 0.1 
Condensate Evaporator #1 * 0.30 0.30 0.30 1.4 1.7 0.001 0.01 
Continuous Kiln #2 * 5.52 5.52 4.03 14 8.3 320 0.1 
Condensate Evaporator #2 * 0.30 0.30 0.30 1.4 1.7 0.001 0.01 
Planer Mill w/ Cyclofilter * 0.21 0.21 0.21     
Wood Waste Storage (Fugitive) 0.06 0.03 0.005     
Total w/ Fugitive Emissions 73.21 46.43 26.15 30.8 20 640 0.22 
   -minus Fugitive Emissions (61.36) (34.58) (17.28)     
Total Proposed Emissions (TPY) 11.85 11.85 8.87 30.8 20 640 0.22 
PSD Significant Emission Rate (TPY) 25 15 10 100 40 40 40 
PSD Triggered? No No No No No Yes No 

* Requested synthetic minor source limits 

Sources subject to PSD must satisfy the following requirements before being allowed to initiate 
construction: 

 

1. Provide opportunity for public participation in the permitting process relative to the air 
quality impact the source would have if it were built. 

2. Obtain a permit which sets forth emission limitations. 
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3. Demonstrate that the emissions from the source would not cause or contribute to a violation 
of the PSD increment or the NAAQS. 

4. Apply the best available control technology (BACT), which is defined in terms of an 
emission limitation, based on the maximum degree of reduction of each pollutant which is 
determined to be technically and economically achievable for that particular source. 

5. Analyze the impairment to visibility, soils, and vegetation that might occur as a result of 
operation of the source. 

6. Analyze the air quality impacts projected due to the growth associated with the facility. 

7. Conduct any ambient air quality monitoring necessary to determine the effect of the 
emissions on air quality. 

Public Participation 
 

In order to satisfy the public participation requirement, a copy of the preliminary determination 
(this engineering analysis) and the permit applications will be sent to public repository (ies) for 
at least 30 days of public review.  Notification will also be made in a local newspaper of general 
circulation.  After the 30-day public comment period and within 5 days of the PSD permit 
issuance, the final determination will be made available at the public repository (ies) for 14 days 
of public review.  The final determination consists of copies of the signed permits, any 
comments received during the public comment period, and any responses made to those 
comments. 

BACT Determination 
 
During a PSD review, new and modified sources must be assessed for Best Available Control 
Technology, or BACT, if their potential emissions increase is significant.  BACT is an emission 
limit based on the maximum pollutant reduction achievable considering energy, economic, and 
environmental impacts.  BACT is determined on a unit by unit, pollutant by pollutant basis.  The 
BACT limit can be no less stringent than any applicable New Source Performance Standard 
(NSPS), National Emission Standard for Hazardous Air Pollutants (NESHAP), or other 
applicable standard.   

For the proposed project, BACT must be determined for VOC emissions from the continuous 
lumber drying kilns.  TRL also provided information regarding BACT for the condensate 
evaporators.  Although considered in the BACT analysis, due to the potential emissions of VOC, 
BACT would not be necessary for the condensate evaporators.  TRL utilized the “top-down” 
approach for the BACT analysis.  This approach considers the most stringent control option 
available and a determination of its technical feasibility for the emission unit in question.  If the 
option is not rejected, the applicant must analyze the option based upon economic, 
environmental, and energy considerations.  Below are the five basic steps of a top-down BACT 
review procedure as identified by the US EPA in the March 15, 1990, Draft BACT Guidelines: 
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Step 1.  Identify all control technologies 

Step 2.  Eliminate technically infeasible options 

Step 3.  Rank remaining control technologies by control effectiveness 

Step 4.  Evaluate most effective controls and document results 

Step 5.  Select BACT 

 
Step 1.  Identify all control technologies: 

TRL examined the feasibility of the following control technologies: regenerative thermal 
oxidation, regenerative catalytic oxidation, carbon adsorption, condensation, biofiltration, web 
scrubbing, and proper maintenance and operating practices. 

Regenerative Thermal Oxidation 
Regenerative Thermal Oxidation (RTO) refers to the complete gas phase combustion of 
VOC to carbon dioxide and water vapor.  Oxidation is achieved by heating the VOC 
exhaust in the presence of oxygen.  Auxiliary fuel (typically natural gas) is almost always 
required to maintain minimum combustion conditions.  RTO units use beds of ceramic 
media to recover and store heat, and typically operate at a final oxidation temperature 
between 1400ºF and 1500ºF.  The exhaust gases from the combustion chamber are used 
to heat another ceramic bed, periodically reversing the air flow to preheat the VOC-laden 
gas stream.  Depending on the system requirements and the characteristics of the 
contaminated stream, an RTO is able to achieve VOC removal efficiency ranges from 95 
to 99%, with lower control efficiencies associated with lower concentration flows.   

Regenerative Catalytic Oxidation 
 Regenerative catalytic oxidizer (RCO) units function similarly to an RTO, except that the 

heat recovery beds in an RCO contain catalytic media.  The catalyst accelerates the rate 
of VOC oxidation and allows for VOC destruction at lower temperatures than in an RTO, 
typically 600°F to 1000°F, which reduces auxiliary fuel usage.  Typical VOC destruction 
efficiency ranges are 90 to 99% for RCO systems.  However, this also depends on system 
requirements and the characteristics of the contaminated stream.   

Carbon Adsorption 
The core component of a carbon adsorption system is an activated carbon bed contained 
in a steel vessel.  The VOC-laden gases pass through the carbon bed and the VOCs are 
adsorbed on the activated carbon.  The cleaned gas is discharged to the atmosphere.  The 
spent carbon is regenerated either at an onsite regeneration facility or by an off-site 
activated carbon supplier.  Steam is used to replace adsorbed organic compounds at high 
temperatures to regenerate the spent carbon.  At proper operating conditions, carbon 
adsorption systems have demonstrated VOC reduction efficiencies of approximately 90 
to 95%.   
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Condensation 
Condensation removes vaporous contaminants from the gas stream by cooling it and 
converting the vapor into a liquid.  In some instances, control of VOC can be 
satisfactorily achieved entirely be condensation.  However, most applications require 
additional control methods.  In such cases, the use of a condensation process reduces the 
concentration load on downstream control equipment.  The two most common type of 
condensation devices are contact or barometric condensers and surface condensers.   

Biofiltration 
Biofiltration is an air pollution control technology in which off-gases containing 
biodegradable organic compounds are vented, under controlled temperature and 
humidity, through a special filter material containing microorganisms.  As exhaust gases 
pass through the biofilter, VOC is absorbed on the filter material, and the microorganisms 
break down the compounds and transform them into CO2 and H2O with varying 
efficiency.   

Wet Scrubbing 
Scrubbing of gas or vapor pollutants from a gas stream is usually accomplished in a 
packed column (or other type of column) where pollutants are absorbed by counter-
current flow of a scrubbing liquid.  A VOC laden gas stream with relatively high water 
solubility is required in order for the wet scrubber to be effective.   

Proper Maintenance and Operating Practices 
Proper maintenance and operation of lumber drying kilns can effectively reduce VOC 
emissions.  Proper maintenance and operating practices are comprised of work practice 
and operational standards and recordkeeping and reporting requirements.  Proper drying 
schedule and temperature should be selected based on moisture content and 
manufacturer’s specifications.  Routine maintenance should also be completed on kilns 
based on the manufacturer’s recommendations.  This method involves no add-on 
pollution controls.   

Step 2.  Eliminate technically infeasible options: 

Regenerative Thermal Oxidation 
Due to the high moisture content and low exit temperature in the exhaust streams, TRL 
has determined RTO would be technically infeasible.  ADEM concurs with this 
determination. 

Regenerative Catalytic Oxidation 
The temperature of the exhaust stream from the lumber drying kilns is not high enough 
for optimal function of the catalytic oxidizer.  Furthermore, additional control equipment 
would be required to prevent the loss of catalytic activity due to fouling by particulate 
matter or suppression or poisoning from other contaminants in the waste gas stream.  
Therefore, this control technology would not be a feasible means of VOC control.  
ADEM concurs with this determination. 
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Carbon Adsorption 
Carbon adsorption is not practical because of the high moisture content of the exhaust 
stream from the lumber drying kilns.  At high moisture contents, the water vapor and 
VOC compounds would compete with each other for the absorption media’s active sites; 
therefore, greatly reducing the capture efficiency of the control device.  Therefore, this 
control technology would not be a feasible means of VOC control.  ADEM concurs with 
this determination. 

Condensation 
Condensation requires that the exhaust leaving the kilns be cooled to a low enough 
temperature to allow for the VOC to go from a gas phase to liquid phase.  The VOC in 
the kilns’ exhaust stream are primarily terpenes; therefore, the temperature at which these 
compounds would start to become liquid is -40°F.  At that temperature, the water vapor 
in the exhaust stream would freeze, which would clog the unit.  Therefore, this control 
technology would not be a feasible means of VOC control.  ADEM concurs with this 
determination. 

Biofiltration 
Most microorganisms used in biofiltration typically can survive and flourish in a 
temperature range of 60-105°F.  The temperature of the exhaust streams of the kilns 
would be approximately 140-200°F.  Furthermore, the primary VOC in the exhaust 
stream is terpenes.  Terpenes are highly viscous and would foul the biofilter.  TRL has 
determined that biofiltration is a technically infeasible option.  ADEM concurs with this 
determination.  

Wet Scrubbing 
The primary VOC emission from the lumber drying kilns would be terpenes.  Terpenes 
are not highly soluble.  Furthermore, terpenes are highly viscous and would foul the 
absorption media of a wet scrubber.  TRL has determination that wet scrubbing is a 
technically infeasible option.  ADEM concurs with this determination.   

Proper Maintenance and Operating Practices 
Proper maintenance and operating practices is a technically feasible option for 
minimizing VOC emissions and is considered further in the BACT determination. 

Step 3 Rank remaining control technologies by control effectiveness: 

Rank Control Technology Potential Control Efficiency 

1 Proper Maintenance and Operating Practices Base Case 

 
Step 4.  Evaluate most effective controls and document results: 

Proper Maintenance and Operating Practices 
No control technology is currently feasible for lumber drying kilns beyond proper 
maintenance and operation.  A search of EPA RACT/BACT/LAER Clearinghouse shows 
other emission factors utilized in permitting emission limits of VOC; there is no 
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information to determine that these factors can be routinely “achieved in practice”.  The 
species of wood dried within the kiln has a distinct impact on the resulting VOC 
emissions.  Proper maintenance and operating practices can effectively minimize VOC 
formation and would be considered BACT for the kilns.  ADEM concurs with this 
determination. 

Step 5. Select BACT: 

TRL proposes the following emission level as BACT: 

Pollutant BACT Determination 
BACT 

Emission Limit 
Equivalent Emissions 

VOC 
Proper Maintenance and 

Operating Practices 
3.80 lb/MBF 

VOC as Carbon * 

513 TPY 
(at max. capacity 270 

MMBF/yr) * 
* This would equate to 4.74 lb/MSF and 640 TPY of VOC as WPP1. 

A search of EPA RACT/BACT/LAER Clearinghouse indicated that no facilities are utilizing 
add-on controls for lumber drying kilns, and the proposed VOC emission limit of 3.80 lb/MBF 
(VOC as Carbon) is similar to other BACT determinations for continuous kilns in the wood 
products industry.  The Air Division concurs that proper maintenance and operating practices 
and an emission limit of 3.80 lb/MBF (VOC as Carbon) represents BACT for the proposed kilns. 

In addition to the BACT emission limit, the following manufacturer recommended maintenance 
and operating practices would be incorporated into the permit as enforceable conditions: 

Proper Maintenance and Operating Practices 
 Within six (6) months of issuance of Temporary Authorization to Operate the continuous 

direct-fired kilns, the Permittee shall develop and submit to the Air Division a site-
specific operating and maintenance plan for the kilns.  The plan shall identify key 
parameters to be monitored which are related to VOC emissions from the kilns and the 
frequency and/or averaging period of the monitoring.  Upon Air Division concurrence 
with the plan, the Permittee shall begin implementation of the proposed monitoring and 
recordkeeping. 

Modeling 

Since the proposed sawmill would be significant for only VOC emissions, no modeling is 
required.  However VOC is recognized as a precursor to ozone, which has an established 
NAAQS.  TRL provided a pre-construction ambient monitoring analysis for ozone emissions 
using existing monitoring stations operated by ADEM and the Mississippi Department of 
Environmental Quality (MDEQ).  The ozone monitoring site that best represents the ozone 
concentration in the region surrounding TRL is located in Ward, Sumter County, Alabama, 
Station 01-119-0003.  The increase in ozone formation from the proposed TRL sawmill is 
expected to be insignificant, representing a less than 1% increase over the 2011 baseline VOC 
emissions.  Based on the Marengo County surrounding area’s low concentration of ozone and 
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attainment status, along with the projected VOC emissions presenting a minor increase in total 
VOC emissions, there is no expected effect on the attainment status of the region.   

Additional Impacts 

Additional impact analyses assess the impacts of air, ground, and water pollution on soils, 
vegetation, and visibility caused by any increase in emissions of any regulated pollutant resulting 
from the modification under review and from associated growth.  The depth of the analysis 
depends on existing air quality, the quantity of emissions, and the sensitivity of local soils, 
vegetation, and visibility in the source's impact area.  TRL addressed the impacts of the proposed 
project with respect to growth, soils and vegetation, and visibility. 

No sensitive aspects of the soil and vegetation surrounding the facility have been identified.  
Since the proposed ambient concentrations of the criteria pollutants after completion of this 
project would be expected to be below the NAAQS and Class II increment, no harmful effects to 
either soil or vegetation would be expected.  Furthermore, the proposed project would not be 
expected to change the status of visibility in the area of the Demopolis facility, based on existing 
visual observations of the area and of similar type facilities in other areas.  The Air Division 
concurs with TRL that the air quality analysis shows insignificant impacts with respect to 
visibility or soils and vegetation. 

The proposed sawmill facility should not have any measurable effect on the surrounding 
population, nor should there be any additional industrial or residential growth attributed to the 
addition of the facility.  Thus, the Air Division concurs that existing levels of air quality would 
not be expected to be affected by any direct or indirect growth which may be attributed to the 
proposed sawmill facility. 

The TRL sawmill would be located over 200 km from any PSD Class I Area and would not be 
expected to significantly impact any such area. 

Emission Testing and Monitoring 

I recommend that no emission testing be required for the proposed kilns at this time since it is 
expected that the kilns would be able to comply with the proposed BACT limitation, testing for 
continuous kilns is not easily conducted, and there are no emission control devices.  I also 
recommend that no emission testing be required for the proposed cyclofilter at this time since 
calculations in the application indicate the capability of complying with the State allowable 
particulate emission rates and Synthetic Minor emission limits.  If emission problems are 
observed in the future from these emission sources, testing may be required at that time. 

To ensure that the maximum capacity of the proposed kilns are not exceeded, TRL would be 
required to calculate the kiln production on a monthly and 12-month rolling total basis, to be 
updated within ten (10) days of the end of each calendar month. 

To ensure proper operation of the green end processes, sawmill, and cyclofilter, minimum 
weekly visual observations would be required, with corrective action required to be initiated as 
soon as practicable but no longer than 24 hours if visible emissions are determined to be greater 
than normal.  Minimum annual physical inspections would be required. 
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Conclusions and Recommendations 

This analysis indicates that this facility would meet the requirements of all applicable federal and 
State rules and regulations.  Therefore, I recommend that TRL be issued Air Permit Nos. 105-
S007-X001 through X004 for the proposed sawmill facility pending any comments received 
during the public comment period.   

 
 
 
 
     
Rachael Broadway 
Chemical Branch 
Air Division 
 
November 10, 2016 
Date 
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Appendix A 
Emission Calculations 



Process PM PM10 PM2.5 CO NO x SO2 VOC as C
VOC as 
WPP1 Methanol Phenol Form. Ace. Acrolein Total HAP

Log Debarking 0.00 0.00 0.00
Log Bucking 5.52 2.76 1.38
Bark Hog 0.19 0.09 0.04
Sawmill Chipper 0.37 0.17 0.08
Sawmill   55.19 31.54 15.77
DPK‐1 5.52 5.52 4.03 13.98 8.32 0.10 256.32 319.72 13.42 0.67 1.25 3.51 0.51 19.36
DPK‐2 5.52 5.52 4.03 13.98 8.32 0.10 256.32 319.72 13.42 0.67 1.25 3.51 0.51 19.36
CE‐1 0.30 0.30 0.30 1.44 1.72 0.01 0.00 0.04 0.00 0.04
CE‐2 0.30 0.30 0.30 1.44 1.72 0.01 0.10 0.04 0.00 0.04
Planer Mill 0.21 0.21 0.21

Bark Bin 0.01 0.01 0.00
Sawdust Bin 0.01 0.00 0.00
Chip Bin 0.04 0.02 0.00
Shavings Bin 0.00 0.00 0.00

Facility totals 73.18 46.43 26.15 30.85 20.08 0.22 512.73 639.44 26.92 1.35 2.50 7.02 1.01 38.80
  ‐ (fugutives) 11.85 11.85 8.87

Wood Waste Storage

Pollutants (TPY)
Fac. No. 105‐S007 Two Rivers Lumber Company, LLC Marengo County

Criteria Individual HAPs
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Appendix B 
Draft Permits 



  

 

AIR PERMIT 

PERMITTEE: TWO RIVERS LUMBER CO., LLC 

FACILITY NAME: TWO RIVERS LUMBER CO., LLC 

LOCATION: DEMOPOLIS, MARENGO COUNTY, ALABAMA 
 
 
 

PERMIT NUMBER  DESCRIPTION OF EQUIPMENT, ARTICLE OR DEVICE 

105-S007-X001 

 

 Sawmill and Green End Operations [SMS], which include: 

 Green End Operations [Log Debarker (LD-1), Log 
Bucking (LB-1), Bark Hog (BH-1), and mechanical 
conveyors to the Bark Storage Bin (BSB-1) 

 Sawmill (SM-1), Sawmill Chipper (SC-1), and 
mechanical conveyors to the Sawdust and Chip 
Storage Bins (SDSB-1 & CSB-1) 

 Truck loadout operations from storage bins (BSB-1, 
SDSB-1, & CSB-1) 

 
In accordance with and subject to the provisions of the Alabama Air Pollution Control Act of 

1971, as amended, Ala. Code §§22-28-1 to 22-28-23 (2006 Rplc. Vol. and 2007 Cum. Supp.) (the 
"AAPCA") and the Alabama Environmental Management Act, as amended, Ala. Code §§22-22A-1 
to 22-22A-15 (2006 Rplc. Vol. and 2007 Cum. Supp.), and rules and regulations adopted there 
under, and subject further to the conditions set forth in this permit, the Permittee is hereby 
authorized to construct, install and use the equipment, device or other article described above. 

ISSUANCE DATE:  DRAFT 

Alabama Department of Environmental Management 
Page 1 of  5 



TWO RIVERS LUMBER CO., LLC 
DEMOPOLIS, ALABAMA 

(PERMIT NO. 105-S007-X001) 
PROVISOS 
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1. This permit is issued on the basis of Rules and Regulations existing on the date of issuance.  
In the event additional Rules and Regulations are adopted, it shall be the permit holder's 
responsibility to comply with such rules. 

2. This permit is not transferable.  Upon sale or legal transfer, the new owner or operator must 
apply for a permit within 30 days. 

3. A new permit application must be made for new sources, replacements, alterations or 
design changes which may result in the issuance of, or an increase in the issuance of, air 
contaminants, or the use of which may eliminate or reduce or control the issuance of air 
contaminants. 

4. The permittee shall keep this permit under file or on display at all times at the site where 
the facility for which the permit is issued is located and shall make the permit readily 
available for inspection by any or all persons who may request to see it. 

5. In the event there is a breakdown of equipment in such a manner as to cause increased 
emission of air contaminants for a period greater than 1 hour, the person responsible for 
such equipment shall notify the Air Division within an additional 24 hours and provide a 
statement giving all pertinent facts, including the duration of the breakdown.  The Air 
Division shall be notified when the breakdown has been corrected. 

6. The process for which this permit is issued shall be maintained and operated at all times in 
a manner so as to minimize the emissions of air contaminants.  Procedures for ensuring 
that the above equipment is properly operated and maintained so as to minimize the 
emission of air contaminants shall be established. 

7. This permit expires and the application is cancelled if construction has not begun within 
24 months of the date of issuance of the permit. 

8. On completion of construction of the device(s) for which this permit is issued, written 
notification of the fact is to be submitted to the Chief of the Air Division.  The notification 
shall indicate whether the device(s) was constructed as proposed in the application.  The 
device(s) shall not be operated until authorization to operate is granted by the Chief of the 
Air Division.  Failure to notify the Chief of the Air Division of completion of construction 
and/or operation without authorization could result in revocation of this permit. 

9. Submittal of other reports regarding monitoring records, fuel analyses, operating rates, and 
equipment malfunctions may be required as authorized in the Department's air pollution 
control rules and regulations.  The Department may require stack emission testing at any 
time. 

10. Additions and revisions to the conditions of this Permit will be made, if necessary, to ensure 
that the Department's air pollution control rules and regulations are not violated. 
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11. Nothing in this permit or conditions thereto shall negate any authority granted to the Air 
Division pursuant to the Alabama Environmental Management Act or regulations issued 
thereunder. 

12. This permit is issued with the condition that, should obnoxious odors arising from the plant 
operations be verified by Air Division inspectors, measures to abate the odorous emissions 
shall be taken upon a determination by the Alabama Department of Environmental 
Management that these measures are technically and economically feasible. 

13. Precautions shall be taken to prevent fugitive dust emanating from plant roads, grounds, 
stockpiles, screens, dryers, hoppers, ductwork, etc. 

Plant or haul roads and grounds will be maintained in the following manner so that dust 
will not become airborne.  A minimum of one, or a combination, of the following methods 
shall be utilized to minimize airborne dust from plant or haul roads and grounds: 

(a) by the application of water any time the surface of the road is sufficiently dry to 
allow the creation of dust emissions by the act of wind or vehicular traffic; 

(b) by reducing the speed of vehicular traffic to a point below that at which dust 
emissions are created; 

(c) by paving; 

(d) by the application of binders to the road surface at any time the road surface is 
found to allow the creation of dust emissions; 

Should one, or a combination, of the above methods fail to adequately reduce airborne dust 
from plant or haul roads and grounds, alternative methods shall be employed, either 
exclusively or in combination with one or all of the above control techniques, so that dust 
will not become airborne.  Alternative methods shall be approved by the Department prior 
to utilization. 

14. Should Air Division personnel make a determination that excessive emissions are 
occurring from this process such that offsite impacts are noted, the permittee shall 
investigate and implement additional emission controls or operational measures to correct 
the problem.  If the permittee would need to install additional emission control equipment 
and/or institute additional permanent operational measures to address the problem, the 
permittee shall notify the Air Division in writing within 10 working days of determining 
that additional controls are needed. 

15. This process shall be operated at all times using the best available operating and 
management practices so that provisions of the Department’s rules and regulations shall 
not be violated. 

16. Precautions shall be taken by the permittee and its personnel to ensure that no person shall 
ignite, cause to be ignited, permit to be ignited, or maintain any open fire in such a manner 
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as to cause the Department’s rules and regulations applicable to open burning to be 
violated. 

17. The issuance of this permit does not convey any property rights of any sort, or any 
exclusive privilege. 

18. The permittee shall not use as a defense in an enforcement action that maintaining 
compliance with conditions of this permit would have required halting or reducing the 
permitted activity. 

Emission Monitoring 

19. While the process is operating, someone familiar with the process shall observe the 
debarker (LD-1), log bucking (LB-1), bark hog (BH-1), mechanical conveyors to the bark 
storage bin (BSB-1), sawmill (SM-1), sawmill chipper (SC-1), mechanical conveyors to 
the sawdust and chip storage bin (SDSB-1/CSB-1), and truck loadout operations from the 
storage bins (BSB-1/SDSB-1/CSB-1) a minimum of once weekly during daylight hours 
for greater than normal emissions as determined by previous observations.  Whenever 
observed emissions are greater than normal, the permittee shall initiate corrective action as 
soon as practicable but no longer than 24 hours from the time of observation, followed by 
an additional observation to confirm that emissions have been reduced to normal.   

Recordkeeping and Reporting Requirements 

20. The permittee shall maintain records, including the dates and times, of all weekly 
observation results, corrective actions taken, and emissions-related maintenance 
performed.  The permittee shall maintain all required records in a permanent form suitable 
for inspection and shall be readily available for inspection upon request.  The permittee 
shall retain each record for a period of five (5) years from the generation of each record. 

21. The Permittee shall submit a Semiannual Monitoring Report for Sawmill and Green End 
Operations to the Air Division, no later than 60 days after the end of each semiannual 
reporting period (January 1st to June 30th and July 1st to December 31st).  This report shall 
certify that the weekly observations were accomplished as required and note the nature and 
date of any episodes of greater-than-normal emissions observed and corrective or 
emissions-related maintenance actions taken.  If a weekly observation was not 
accomplished, describe the date and reason any required action was not accomplished. 

22. The permittee shall submit an Annual Compliance Certification for Sawmill and Green 
End Operations to the Air Division no later than 60 days following the anniversary of the 
issuance of this permit.  This compliance certification shall include the following: 

(a) The identification of each term or condition of this permit that is the basis of the 
certification. 

(b) The compliance status, whether continuous or intermittent. 
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(c) The method(s) used for determining the compliance status of the source, currently 
and over the reporting period. 

(d) Other facts the Department may require to determine the compliance status of the 
source. 

The compliance certification shall contain certification by a responsible official of truth, 
accuracy and completeness.  This certification shall state that, based on information and 
belief formed after reasonable inquiry, the statements and information in the document 
are true, accurate and complete. 
 

   DRAFT 
Date 



  

 

AIR PERMIT 

PERMITTEE: TWO RIVERS LUMBER CO., LLC 

FACILITY NAME: TWO RIVERS LUMBER CO., LLC 

LOCATION: DEMOPOLIS, MARENGO COUNTY, ALABAMA 
 
 
 

PERMIT NUMBER  DESCRIPTION OF EQUIPMENT, ARTICLE OR DEVICE 

105-S007-X002  15.4 MBF/hr Continuous, Dual Path Direct-Fired Lumber 
Dry Kiln (DPK-1) with 38.8 MMBtu/hr Natural Gas-Fired 
Burner and associated 4 MMBtu/hr Natural Gas-Fired Kiln 
Condensate Evaporator (CE-1) 
 

 
In accordance with and subject to the provisions of the Alabama Air Pollution Control Act of 

1971, as amended, Ala. Code §§22-28-1 to 22-28-23 (2006 Rplc. Vol. and 2007 Cum. Supp.) (the 
"AAPCA") and the Alabama Environmental Management Act, as amended, Ala. Code §§22-22A-1 
to 22-22A-15 (2006 Rplc. Vol. and 2007 Cum. Supp.), and rules and regulations adopted there 
under, and subject further to the conditions set forth in this permit, the Permittee is hereby 
authorized to construct, install and use the equipment, device or other article described above. 

ISSUANCE DATE:  DRAFT 

 

Alabama Department of Environmental Management 
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DEMOPOLIS, ALABAMA 

(PERMIT NO. 105-S007-X002) 
PROVISOS 

 
 

Page 2 of 6 

1. This permit is issued on the basis of Rules and Regulations existing on the date of issuance.  
In the event additional Rules and Regulations are adopted, it shall be the permit holder's 
responsibility to comply with such rules. 

2. This permit is not transferable.  Upon sale or legal transfer, the new owner or operator must 
apply for a permit within 30 days. 

3. A new permit application must be made for new sources, replacements, alterations or 
design changes which may result in the issuance of, or an increase in the issuance of, air 
contaminants, or the use of which may eliminate or reduce or control the issuance of air 
contaminants. 

4. The Permittee shall keep this permit under file or on display at all times at the site where 
the facility for which the permit is issued is located and shall make the permit readily 
available for inspection by any or all persons who may request to see it. 

5. Each point of emission, which requires testing, will be provided with sampling ports, 
ladders, platforms, and other safety equipment to facilitate testing performed in accordance 
with procedures established by Part 60 of Title 40 of the Code of Federal Regulations, as 
the same may be amended or revised. 

6. In the event there is a breakdown of equipment in such a manner as to cause increased 
emission of air contaminants for a period greater than 1 hour, the person responsible for 
such equipment shall notify the Air Division within an additional 24 hours and provide a 
statement giving all pertinent facts, including the duration of the breakdown.  The Air 
Division shall be notified when the breakdown has been corrected. 

7. This process, including all air pollution control devices and capture systems for which this 
permit is issued, shall be maintained and operated at all times in a manner so as to minimize 
the emissions of air contaminants.  Procedures for ensuring that the above equipment is 
properly operated and maintained so as to minimize the emission of air contaminants shall 
be established. 

8. This permit expires and the application is cancelled if construction has not begun within 
24 months of the date of issuance of the permit. 

9. On completion of construction of the device(s) for which this permit is issued, written 
notification of the fact is to be submitted to the Chief of the Air Division.  The notification 
shall indicate whether the device(s) was constructed as proposed in the application.  The 
device(s) shall not be operated until authorization to operate is granted by the Chief of the 
Air Division.  Failure to notify the Chief of the Air Division of completion of construction 
and/or operation without authorization could result in revocation of this permit. 
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10. Submittal of other reports regarding monitoring records, fuel analyses, operating rates, and 
equipment malfunctions may be required as authorized in the Department's air pollution 
control rules and regulations.  The Department may require stack emission testing at any 
time. 

11. Additions and revisions to the conditions of this Permit will be made, if necessary, to ensure 
that the Department's air pollution control rules and regulations are not violated. 

12. Nothing in this permit or conditions thereto shall negate any authority granted to the Air 
Division pursuant to the Alabama Environmental Management Act or regulations issued 
thereunder. 

13. The Air Division must be notified in writing at least 10 working days in advance of all 
emission tests to be conducted and submitted as proof of compliance with the Department's 
air pollution control rules and regulations. 

To avoid problems concerning testing methods and procedures, the following shall be 
included with the notification letter: 

(a) The date the test crew is expected to arrive, the date and time anticipated of the start 
of the first run, how many and which sources are to be tested, and the names of the 
persons and/or testing company that will conduct the tests. 

(b) A complete description of each sampling train to be used, including type of media 
used in determining gas stream components, type of probe lining, type of filter 
media, and probe cleaning method and solvent to be used (if test procedure requires 
probe cleaning). 

(c) A description of the process(es) to be tested, including the feed rate, any operating 
parameter used to control or influence the operations, and the rated capacity. 

(d) A sketch or sketches showing sampling point locations and their relative positions 
to the nearest upstream and downstream gas flow disturbances. 

A pretest meeting may be held at the request of the source owner or the Department.  The 
necessity for such a meeting and the required attendees will be determined on a case-by-
case basis. 

All test reports must be submitted to the Air Division within 30 days of the actual 
completion of the test, unless an extension of time is specifically approved by the Air 
Division. 

14. Any performance tests required shall be conducted and data reduced in accordance with 
the test methods and procedures contained in each specific permit condition unless the 
Director (1) specifies or approves, in specific cases, the use of a reference method with 
minor changes in methodology, (2) approves the use of an equivalent method, or (3) 
approves the use of an alternative method, the results of which he has determined to be 
adequate for indicating whether a specific source is in compliance. 
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15. This permit is issued with the condition that, should obnoxious odors arising from the plant 
operations be verified by Air Division inspectors, measures to abate the odorous emissions 
shall be taken upon a determination by the Alabama Department of Environmental 
Management that these measures are technically and economically feasible. 

16. Precautions shall be taken to prevent fugitive dust emanating from plant roads, grounds, 
stockpiles, screens, dryers, hoppers, ductwork, etc. 

Plant or haul roads and grounds will be maintained in the following manner so that dust 
will not become airborne.  A minimum of one, or a combination, of the following methods 
shall be utilized to minimize airborne dust from plant or haul roads and grounds: 

(a) by the application of water any time the surface of the road is sufficiently dry to 
allow the creation of dust emissions by the act of wind or vehicular traffic; 

(b) by reducing the speed of vehicular traffic to a point below that at which dust 
emissions are created; 

(c) by paving; 

(d) by the application of binders to the road surface at any time the road surface is 
found to allow the creation of dust emissions; 

Should one, or a combination, of the above methods fail to adequately reduce airborne dust 
from plant or haul roads and grounds, alternative methods shall be employed, either 
exclusively or in combination with one or all of the above control techniques, so that dust 
will not become airborne.  Alternative methods shall be approved by the Department prior 
to utilization. 

17. Precautions shall be taken by the Permittee and its personnel to ensure that no person shall 
ignite, cause to be ignited, permit to be ignited, or maintain any open fire in such a manner 
as to cause the Department’s rules and regulations applicable to open burning to be 
violated. 

18. The issuance of this permit does not convey any property rights of any sort, or any 
exclusive privilege. 

19. The Permittee shall not use as a defense in an enforcement action that maintaining 
compliance with conditions of this permit would have required halting or reducing the 
permitted activity.  

20. The Permittee shall not cause or allow the emission of particulate matter (as TSP) in any one 
hour from this kiln in excess of the amount determined by the following applicable equation: 

E = 3.59P0.62 (P < 30 TPH) 

E = 17.31P0.16 (P ≥ 30 TPH) 
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where  E = Emissions in pounds per hour 

    P = Process rate in tons per hour 

21. In accordance with ADEM Admin. Code. r. 335-3-4-.03(1), the Permittee shall not cause 
or permit the emission of particulate matter from the natural gas burner associated with the 
kiln condensate evaporator (CE-1) to exceed the amount determined by use of the 
following equation: 

E=1.38H-0.44 

 Where:  E=Emissions in lb/million BTU 

   H=Heat Input in millions of BTU/hr 

22. The Permittee shall not cause or allow these sources of particulate emissions to discharge 
more than one 6-minute average opacity greater than 20% in any 60-minute period.  At no 
time shall these sources discharge a 6-minute average opacity of particulate emissions 
greater than 40%.  Opacity will be determined by 40 CFR Part 60, Appendix A, Method 9. 

PSD Synthetic Minor Source Limitation 

23. The Permittee shall not cause or allow the particulate matter emission rate from the kiln to 
exceed 1.30 lb/hr, as measured in accordance with 40 CFR Part 60, Appendix A, Method 
5.  Alternate test methods may be used provided prior approval by the Air Division is 
granted. 

24. The Permittee shall not cause or allow the particulate matter emission rate from the 
evaporator to exceed 0.07 lb/hr, as measured in accordance with 40 CFR Part 60, Appendix 
A, Method 5.  Alternate test methods may be used provided prior approval by the Air 
Division is granted. 

BACT Requirements 

25. The Permittee shall not cause or allow the VOC emissions from the kiln to exceed 3.80 
lb/MBF, measured as carbon. 

26. Within six (6) months of issuance of Temporary Authorization to Operate this continuous 
direct-fired kiln (CDK), the Permittee shall develop and submit to the Air Division a site-
specific operating and maintenance plan for the CDK.  The plan shall identify key 
parameters to be monitored which are related to VOC emissions from the kiln and the 
frequency and/or averaging period of the monitoring.  Upon Air Division concurrence with 
the plan, the Permittee shall begin implementation of the proposed monitoring and 
recordkeeping. 

Monitoring, Recordkeeping, and Reporting 
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27. The Permittee shall maintain records documenting its compliance with the proper operating 
and maintenance practices required by Proviso 26 of this permit. 

28. If this kiln should exceed an applicable limit at any time, the Permittee shall notify the Air 
Division in writing within two (2) working days of determining that the exceedance 
occurred. 

29. The Permittee shall maintain records of kiln production, including monthly production and 
12-month rolling totals.  Within ten (10) days of the end of each calendar month, records 
of the total throughput for the last calendar month shall be recorded and the rolling 12-
month total updated. 

30. The Permittee shall retain all required records in a permanent form suitable and readily 
available for inspection for a period of five (5) years from the date of generation of each 
record. 

31. The Permittee shall submit a Semiannual Monitoring Report for this kiln to the Air 
Division, no later than 60 days after the end of each semiannual reporting period (January 
1st to June 30th and July 1st to December 31st).  This report shall include a certification that 
all proper operating and maintenance practices were accomplished as required during the 
reporting period, and if not, describe the date and reason any required action was not 
accomplished. 

32. The Permittee shall submit an annual compliance certification to the Air Division no later 
than 60 days following the anniversary of the issuance of this permit.  The compliance 
certification shall include the following: 

(a) The identification of each term or condition of this permit that is the basis of the 
certification. 

(b) The compliance status, whether continuous or intermittent. 

(c) The method(s) used for determining the compliance status of the source, currently 
and over the reporting period. 

(d) Other facts the Department may require to determine the compliance status of the 
source. 

The compliance certification shall contain certification by a responsible official of truth, 
accuracy and completeness.  This certification shall state that, based on information and 
belief formed after reasonable inquiry, the statements and information in the document are 
true, accurate and complete. 

DRAFT 
Date 



  

 

AIR PERMIT 

PERMITTEE: TWO RIVERS LUMBER CO., LLC 

FACILITY NAME: TWO RIVERS LUMBER CO., LLC 

LOCATION: DEMOPOLIS, MARENGO COUNTY, ALABAMA 
 
 
 

PERMIT NUMBER  DESCRIPTION OF EQUIPMENT, ARTICLE OR DEVICE 

105-S007-X003  15.4 MBF/hr Continuous, Dual Path Direct-Fired Lumber 
Dry Kiln (DPK-2) with 38.8 MMBtu/hr Natural Gas-Fired 
Burner and associated 4 MMBtu/hr Natural Gas-Fired Kiln 
Condensate Evaporator (CE-2) 
 

 
In accordance with and subject to the provisions of the Alabama Air Pollution Control Act of 

1971, as amended, Ala. Code §§22-28-1 to 22-28-23 (2006 Rplc. Vol. and 2007 Cum. Supp.) (the 
"AAPCA") and the Alabama Environmental Management Act, as amended, Ala. Code §§22-22A-1 
to 22-22A-15 (2006 Rplc. Vol. and 2007 Cum. Supp.), and rules and regulations adopted there 
under, and subject further to the conditions set forth in this permit, the Permittee is hereby 
authorized to construct, install and use the equipment, device or other article described above. 

ISSUANCE DATE:  DRAFT 
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TWO RIVERS LUMBER CO., LLC 
DEMOPOLIS, ALABAMA 

(PERMIT NO. 105-S007-X003) 
PROVISOS 
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1. This permit is issued on the basis of Rules and Regulations existing on the date of issuance.  
In the event additional Rules and Regulations are adopted, it shall be the permit holder's 
responsibility to comply with such rules. 

2. This permit is not transferable.  Upon sale or legal transfer, the new owner or operator must 
apply for a permit within 30 days. 

3. A new permit application must be made for new sources, replacements, alterations or 
design changes which may result in the issuance of, or an increase in the issuance of, air 
contaminants, or the use of which may eliminate or reduce or control the issuance of air 
contaminants. 

4. The Permittee shall keep this permit under file or on display at all times at the site where 
the facility for which the permit is issued is located and shall make the permit readily 
available for inspection by any or all persons who may request to see it. 

5. Each point of emission, which requires testing, will be provided with sampling ports, 
ladders, platforms, and other safety equipment to facilitate testing performed in accordance 
with procedures established by Part 60 of Title 40 of the Code of Federal Regulations, as 
the same may be amended or revised. 

6. In the event there is a breakdown of equipment in such a manner as to cause increased 
emission of air contaminants for a period greater than 1 hour, the person responsible for 
such equipment shall notify the Air Division within an additional 24 hours and provide a 
statement giving all pertinent facts, including the duration of the breakdown.  The Air 
Division shall be notified when the breakdown has been corrected. 

7. This process, including all air pollution control devices and capture systems for which this 
permit is issued, shall be maintained and operated at all times in a manner so as to minimize 
the emissions of air contaminants.  Procedures for ensuring that the above equipment is 
properly operated and maintained so as to minimize the emission of air contaminants shall 
be established. 

8. This permit expires and the application is cancelled if construction has not begun within 
24 months of the date of issuance of the permit. 

9. On completion of construction of the device(s) for which this permit is issued, written 
notification of the fact is to be submitted to the Chief of the Air Division.  The notification 
shall indicate whether the device(s) was constructed as proposed in the application.  The 
device(s) shall not be operated until authorization to operate is granted by the Chief of the 
Air Division.  Failure to notify the Chief of the Air Division of completion of construction 
and/or operation without authorization could result in revocation of this permit. 
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10. Submittal of other reports regarding monitoring records, fuel analyses, operating rates, and 
equipment malfunctions may be required as authorized in the Department's air pollution 
control rules and regulations.  The Department may require stack emission testing at any 
time. 

11. Additions and revisions to the conditions of this Permit will be made, if necessary, to ensure 
that the Department's air pollution control rules and regulations are not violated. 

12. Nothing in this permit or conditions thereto shall negate any authority granted to the Air 
Division pursuant to the Alabama Environmental Management Act or regulations issued 
thereunder. 

13. The Air Division must be notified in writing at least 10 working days in advance of all 
emission tests to be conducted and submitted as proof of compliance with the Department's 
air pollution control rules and regulations. 

To avoid problems concerning testing methods and procedures, the following shall be 
included with the notification letter: 

(a) The date the test crew is expected to arrive, the date and time anticipated of the start 
of the first run, how many and which sources are to be tested, and the names of the 
persons and/or testing company that will conduct the tests. 

(b) A complete description of each sampling train to be used, including type of media 
used in determining gas stream components, type of probe lining, type of filter 
media, and probe cleaning method and solvent to be used (if test procedure requires 
probe cleaning). 

(c) A description of the process(es) to be tested, including the feed rate, any operating 
parameter used to control or influence the operations, and the rated capacity. 

(d) A sketch or sketches showing sampling point locations and their relative positions 
to the nearest upstream and downstream gas flow disturbances. 

A pretest meeting may be held at the request of the source owner or the Department.  The 
necessity for such a meeting and the required attendees will be determined on a case-by-
case basis. 

All test reports must be submitted to the Air Division within 30 days of the actual 
completion of the test, unless an extension of time is specifically approved by the Air 
Division. 

14. Any performance tests required shall be conducted and data reduced in accordance with 
the test methods and procedures contained in each specific permit condition unless the 
Director (1) specifies or approves, in specific cases, the use of a reference method with 
minor changes in methodology, (2) approves the use of an equivalent method, or (3) 
approves the use of an alternative method, the results of which he has determined to be 
adequate for indicating whether a specific source is in compliance. 
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15. This permit is issued with the condition that, should obnoxious odors arising from the plant 
operations be verified by Air Division inspectors, measures to abate the odorous emissions 
shall be taken upon a determination by the Alabama Department of Environmental 
Management that these measures are technically and economically feasible. 

16. Precautions shall be taken to prevent fugitive dust emanating from plant roads, grounds, 
stockpiles, screens, dryers, hoppers, ductwork, etc. 

Plant or haul roads and grounds will be maintained in the following manner so that dust 
will not become airborne.  A minimum of one, or a combination, of the following methods 
shall be utilized to minimize airborne dust from plant or haul roads and grounds: 

(a) by the application of water any time the surface of the road is sufficiently dry to 
allow the creation of dust emissions by the act of wind or vehicular traffic; 

(b) by reducing the speed of vehicular traffic to a point below that at which dust 
emissions are created; 

(c) by paving; 

(d) by the application of binders to the road surface at any time the road surface is 
found to allow the creation of dust emissions; 

Should one, or a combination, of the above methods fail to adequately reduce airborne dust 
from plant or haul roads and grounds, alternative methods shall be employed, either 
exclusively or in combination with one or all of the above control techniques, so that dust 
will not become airborne.  Alternative methods shall be approved by the Department prior 
to utilization. 

17. Precautions shall be taken by the Permittee and its personnel to ensure that no person shall 
ignite, cause to be ignited, permit to be ignited, or maintain any open fire in such a manner 
as to cause the Department’s rules and regulations applicable to open burning to be 
violated. 

18. The issuance of this permit does not convey any property rights of any sort, or any 
exclusive privilege. 

19. The Permittee shall not use as a defense in an enforcement action that maintaining 
compliance with conditions of this permit would have required halting or reducing the 
permitted activity.  

20. The Permittee shall not cause or allow the emission of particulate matter (as TSP) in any one 
hour from this kiln in excess of the amount determined by the following applicable equation: 

E = 3.59P0.62 (P < 30 TPH) 

E = 17.31P0.16 (P ≥ 30 TPH) 
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where  E = Emissions in pounds per hour 

    P = Process rate in tons per hour 

21. In accordance with ADEM Admin. Code. r. 335-3-4-.03(1), the Permittee shall not cause 
or permit the emission of particulate matter from the natural gas burner associated with the 
kiln condensate evaporator (CE-2) to exceed the amount determined by use of the 
following equation: 

E=1.38H-0.44 

 Where:  E=Emissions in lb/million BTU 

   H=Heat Input in millions of BTU/hr 

22. The Permittee shall not cause or allow these sources of particulate emissions to discharge 
more than one 6-minute average opacity greater than 20% in any 60-minute period.  At no 
time shall these sources discharge a 6-minute average opacity of particulate emissions 
greater than 40%.  Opacity will be determined by 40 CFR Part 60, Appendix A, Method 9. 

PSD Synthetic Minor Source Limitation 

23. The Permittee shall not cause or allow the particulate matter emission rate from the kiln to 
exceed 1.30 lb/hr, as measured in accordance with 40 CFR Part 60, Appendix A, Method 
5.  Alternate test methods may be used provided prior approval by the Air Division is 
granted. 

24. The Permittee shall not cause or allow the particulate matter emission rate from the 
evaporator to exceed 0.07 lb/hr, as measured in accordance with 40 CFR Part 60, Appendix 
A, Method 5.  Alternate test methods may be used provided prior approval by the Air 
Division is granted. 

BACT Requirements 

25. The Permittee shall not cause or allow the VOC emissions from the kiln to exceed 3.80 
lb/MBF, measured as carbon. 

26. Within six (6) months of issuance of Temporary Authorization to Operate this continuous 
direct-fired kiln (CDK), the Permittee shall develop and submit to the Air Division a site-
specific operating and maintenance plan for the CDK.  The plan shall identify key 
parameters to be monitored which are related to VOC emissions from the kiln and the 
frequency and/or averaging period of the monitoring.  Upon Air Division concurrence with 
the plan, the Permittee shall begin implementation of the proposed monitoring and 
recordkeeping. 

Monitoring, Recordkeeping, and Reporting 
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27. The Permittee shall maintain records documenting its compliance with the proper operating 
and maintenance practices required by Proviso 26 of this permit. 

28. If this kiln should exceed an applicable limit at any time, the Permittee shall notify the Air 
Division in writing within two (2) working days of determining that the exceedance 
occurred. 

29. The Permittee shall maintain records of kiln production, including monthly production and 
12-month rolling totals.  Within ten (10) days of the end of each calendar month, records 
of the total throughput for the last calendar month shall be recorded and the rolling 12-
month total updated. 

30. The Permittee shall retain all required records in a permanent form suitable and readily 
available for inspection for a period of five (5) years from the date of generation of each 
record. 

31. The Permittee shall submit a Semiannual Monitoring Report for this kiln to the Air 
Division, no later than 60 days after the end of each semiannual reporting period (January 
1st to June 30th and July 1st to December 31st).  This report shall include a certification that 
all proper operating and maintenance practices were accomplished as required during the 
reporting period, and if not, describe the date and reason any required action was not 
accomplished. 

32. The Permittee shall submit an annual compliance certification to the Air Division no later 
than 60 days following the anniversary of the issuance of this permit.  The compliance 
certification shall include the following: 

(a) The identification of each term or condition of this permit that is the basis of the 
certification. 

(b) The compliance status, whether continuous or intermittent. 

(c) The method(s) used for determining the compliance status of the source, currently 
and over the reporting period. 

(d) Other facts the Department may require to determine the compliance status of the 
source. 

The compliance certification shall contain certification by a responsible official of truth, 
accuracy and completeness.  This certification shall state that, based on information and 
belief formed after reasonable inquiry, the statements and information in the document are 
true, accurate and complete. 

DRAFT 
Date 



  

 

AIR PERMIT 

PERMITTEE: TWO RIVERS LUMBER CO., LLC 

FACILITY NAME: TWO RIVERS LUMBER CO., LLC 

LOCATION: DEMOPOLIS, MARENGO COUNTY, ALABAMA 
 
 
 

PERMIT NUMBER  DESCRIPTION OF EQUIPMENT, ARTICLE OR DEVICE 

105-S007-X004  Planer Mill (PM-1) Operations with a Shavings Storage Bin 
(SSB-1) and a Cyclofilter (CF-1) [SMS] 

 
In accordance with and subject to the provisions of the Alabama Air Pollution Control Act of 

1971, as amended, Ala. Code §§22-28-1 to 22-28-23 (2006 Rplc. Vol. and 2007 Cum. Supp.) (the 
"AAPCA") and the Alabama Environmental Management Act, as amended, Ala. Code §§22-22A-1 
to 22-22A-15 (2006 Rplc. Vol. and 2007 Cum. Supp.), and rules and regulations adopted there 
under, and subject further to the conditions set forth in this permit, the Permittee is hereby 
authorized to construct, install and use the equipment, device or other article described above. 

ISSUANCE DATE:  DRAFT 
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TWO RIVER LUMBER CO., LLC 
DEMOPOLIS, ALABAMA 

(PERMIT NO. 105-S007-X004) 
PROVISOS 
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1. This permit is issued on the basis of Rules and Regulations existing on the date of issuance.  
In the event additional Rules and Regulations are adopted, it shall be the permit holder's 
responsibility to comply with such rules. 

2. This permit is not transferable.  Upon sale or legal transfer, the new owner or operator must 
apply for a permit within 30 days. 

3. A new permit application must be made for new sources, replacements, alterations or 
design changes which may result in the issuance of, or an increase in the issuance of, air 
contaminants, or the use of which may eliminate or reduce or control the issuance of air 
contaminants. 

4. The Permittee shall keep this permit under file or on display at all times at the site where 
the facility for which the permit is issued is located and shall make the permit readily 
available for inspection by any or all persons who may request to see it. 

5. Each point of emission, which requires testing, will be provided with sampling ports, 
ladders, platforms, and other safety equipment to facilitate testing performed in accordance 
with procedures established by Part 60 of Title 40 of the Code of Federal Regulations, as 
the same may be amended or revised. 

6. In the event there is a breakdown of equipment in such a manner as to cause increased 
emission of air contaminants for a period greater than 1 hour, the person responsible for 
such equipment shall notify the Air Division within an additional 24 hours and provide a 
statement giving all pertinent facts, including the duration of the breakdown.  The Air 
Division shall be notified when the breakdown has been corrected. 

7. This process, including all air pollution control devices and capture systems for which this 
permit is issued, shall be maintained and operated at all times in a manner so as to minimize 
the emissions of air contaminants.  Procedures for ensuring that the above equipment is 
properly operated and maintained so as to minimize the emission of air contaminants shall 
be established. 

8. This permit expires and the application is cancelled if construction has not begun within 
24 months of the date of issuance of the permit. 

9. On completion of construction of the device(s) for which this permit is issued, written 
notification of the fact is to be submitted to the Chief of the Air Division.  The notification 
shall indicate whether the device(s) was constructed as proposed in the application.  The 
device(s) shall not be operated until authorization to operate is granted by the Chief of the 
Air Division.  Failure to notify the Chief of the Air Division of completion of construction 
and/or operation without authorization could result in revocation of this permit. 
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10. Submittal of other reports regarding monitoring records, fuel analyses, operating rates, and 
equipment malfunctions may be required as authorized in the Department's air pollution 
control rules and regulations.  The Department may require stack emission testing at any 
time. 

11. Additions and revisions to the conditions of this Permit will be made, if necessary, to ensure 
that the Department's air pollution control rules and regulations are not violated. 

12. Nothing in this permit or conditions thereto shall negate any authority granted to the Air 
Division pursuant to the Alabama Environmental Management Act or regulations issued 
thereunder. 

13. The Air Division must be notified in writing at least 10 working days in advance of all 
emission tests to be conducted and submitted as proof of compliance with the Department's 
air pollution control rules and regulations. 

To avoid problems concerning testing methods and procedures, the following shall be 
included with the notification letter: 

(a) The date the test crew is expected to arrive, the date and time anticipated of the start 
of the first run, how many and which sources are to be tested, and the names of the 
persons and/or testing company that will conduct the tests. 

(b) A complete description of each sampling train to be used, including type of media 
used in determining gas stream components, type of probe lining, type of filter 
media, and probe cleaning method and solvent to be used (if test procedure requires 
probe cleaning). 

(c) A description of the process(es) to be tested, including the feed rate, any operating 
parameter used to control or influence the operations, and the rated capacity. 

(d) A sketch or sketches showing sampling point locations and their relative positions 
to the nearest upstream and downstream gas flow disturbances. 

A pretest meeting may be held at the request of the source owner or the Department.  The 
necessity for such a meeting and the required attendees will be determined on a case-by-
case basis. 

All test reports must be submitted to the Air Division within 30 days of the actual 
completion of the test, unless an extension of time is specifically approved by the Air 
Division. 

14. Any performance tests required shall be conducted and data reduced in accordance with 
the test methods and procedures contained in each specific permit condition unless the 
Director (1) specifies or approves, in specific cases, the use of a reference method with 
minor changes in methodology, (2) approves the use of an equivalent method, or (3) 
approves the use of an alternative method, the results of which he has determined to be 
adequate for indicating whether a specific source is in compliance. 
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15. This permit is issued with the condition that, should obnoxious odors arising from the plant 
operations be verified by Air Division inspectors, measures to abate the odorous emissions 
shall be taken upon a determination by the Alabama Department of Environmental 
Management that these measures are technically and economically feasible. 

16. Precautions shall be taken to prevent fugitive dust emanating from plant roads, grounds, 
stockpiles, screens, dryers, hoppers, ductwork, etc. 

Plant or haul roads and grounds will be maintained in the following manner so that dust 
will not become airborne.  A minimum of one, or a combination, of the following methods 
shall be utilized to minimize airborne dust from plant or haul roads and grounds: 

(a) by the application of water any time the surface of the road is sufficiently dry to 
allow the creation of dust emissions by the act of wind or vehicular traffic; 

(b) by reducing the speed of vehicular traffic to a point below that at which dust 
emissions are created; 

(c) by paving; 

(d) by the application of binders to the road surface at any time the road surface is 
found to allow the creation of dust emissions; 

Should one, or a combination, of the above methods fail to adequately reduce airborne dust 
from plant or haul roads and grounds, alternative methods shall be employed, either 
exclusively or in combination with one or all of the above control techniques, so that dust 
will not become airborne.  Alternative methods shall be approved by the Department prior 
to utilization. 

17. Precautions shall be taken by the Permittee and its personnel to ensure that no person shall 
ignite, cause to be ignited, permit to be ignited, or maintain any open fire in such a manner 
as to cause the Department’s rules and regulations applicable to open burning to be 
violated. 

18. The Permittee shall not cause or permit the emissions of particulate matter in any 1-hour 
period from this process to exceed the amount determined by use of the following equation: 
 E=3.59P0.62 (P < 30 tons per hour) 

    OR 

E=17.31P0.16 (P > 30 tons per hour) 

Where: E=Emissions in pounds per hour 
 P=Process weight in tons per hour 

19. The Permittee shall not cause or allow these sources of particulate emissions to discharge 
more than one 6-minute average opacity greater than 20% in any 60-minute period.  At no 
time shall these sources discharge a 6-minute average opacity of particulate emissions 
greater than 40%.  Opacity will be determined by 40 CFR Part 60, Appendix A, Method 9. 
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20. The issuance of this permit does not convey any property rights of any sort, or any 
exclusive privilege. 

21. The Permittee shall not use as a defense in an enforcement action that maintaining 
compliance with conditions of this permit would have required halting or reducing the 
permitted activity. 

PSD Synthetic Minor Source Limitation 

22. The Permittee shall not cause or allow the particulate matter emission rate from the 
cyclofilter exhaust (CF-1) to exceed 0.048 lb/hr, as measured in accordance with 40 CFR 
Part 60, Appendix A, Method 5.  Alternate test methods may be used provided prior 
approval by the Air Division is granted. 

Emission Monitoring 

23. While the process is operating, someone familiar with the process shall visually observe 
the cyclofilter exhaust (CF-1) at least weekly during daylight hours for the presence of 
visible emissions. 

24. While the process is operating, someone familiar with the process shall visually observe 
the planer mill (PM-1) and the planer shavings storage bin (SSB-1) at least weekly during 
daylight hours for greater than normal emissions as determined by previous observations 
of normal operations. 

25. Whenever observed emissions are greater than normal from the planer mill (PM-1) and/or 
planer shavings storage bin (SSB-1), or if any visible emissions are observed from the 
cyclofilter exhaust (CF-1), corrective action shall be initiated as soon as practicable but no 
longer than 24 hours from the time of observation, followed by an additional observation 
to confirm that emissions have been reduced to normal (PM-1/SSB-1) or eliminated (CF-
1). 

26. The cyclofilter shall be physically inspected for proper operation and cleaned, if needed, 
at least annually, but more frequently if visible emissions are observed. 

Recordkeeping and Reporting Requirements 

27. The Permittee shall maintain records, including dates, times, and results of all visual 
observations; corrective actions taken; and cyclofilter inspections, cleanings, and 
emissions-related maintenance in a permanent form suitable for inspection for a period of 
at least five (5) years from the date of generation of each record.  The records shall be made 
available for inspection upon request. 

28. The Permittee shall submit a Semiannual Monitoring Report for the Planer Mill Operations 
to the Air Division, no later than 60 days after the end of each semiannual reporting period 
(January 1st to June 30th and July 1st to December 31st).  The report shall: 

a) Certify whether the emission monitoring requirements were accomplished as required, 
and if not, describe the date and reason any required monitoring was not accomplished; 
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b) Provide the date, time, and duration of any instance that greater than normal emissions 
were observed from the planer mill or planer shavings storage bin, or any instance of 
the presence of visible emissions from the cyclofilter exhaust; 

c) Provide the nature and date of any corrective actions taken or preventative measures 
adopted following an observation of greater than normal emissions, or the presence of 
visible emissions from the cyclofilter exhaust; and 

d) Provide the dates of any physical inspections and/or cleanings of the cyclofilter 
performed during the reporting period. 

29. The Permittee shall submit an annual compliance certification to the Air Division no later 
than 60 days following the anniversary of the issuance of this permit.  The compliance 
certification shall include the following: 

a) The identification of each term or condition of this permit that is the basis of the 
certification. 

b) The compliance status, whether continuous or intermittent. 

c) The method(s) used for determining the compliance status of the source, currently and 
over the reporting period. 

d) Other facts the Department may require to determine the compliance status of the 
source. 

The compliance certification shall contain certification by a responsible official of truth, 
accuracy and completeness.  This certification shall state that, based on information and 
belief formed after reasonable inquiry, the statements and information in the document are 
true, accurate and complete. 

DRAFT 
Date 



PSD Notification List for Two Rivers Lumber Co, LLC

Organization Documents Transmitted

Chief, Air Permit Section
US EPA, Region 4
Air, Pesticides, and Toxics Management Division
Atlanta Federal Center
61 Forsyth Street, SW
Atlanta, GA 30303-8960

Director
State Health Planning Agency
RSA Union
100 N Union Street, Suite 870
Montgomery, AL 36904

Director
Game and Fish Division
Department of Conservation
64 Union Street
Montgomery, AL 36130

Director
State Parks Division
Department of Conservation
64 Union Street
Montgomery, AL 36130

Legal Notice (via e-mail)
Engineering Analysis (via e-mail)
Application (via e-mail)

Legal Notice

Legal Notice

Legal Notice

Director
State Lands Division
Department of Conservation
64 Union Street
Montgomery, AL 36130

Legal Notice

------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------

Executive Director
Alabama-Tombigbee Regional Planning Commission
107 Broad Street
Camden, AL  36726

Legal Notice

------------------------------------------------------------------------------------------------------------------------------------------------------

Chairman
Marengo County Commission
P O Box 480715
Linden, AL  367480715

Legal Notice

------------------------------------------------------------------------------------------------------------------------------------------------------

City of Demopolis

P.O. Box 580
Demopolis, AL  36732

Legal Notice
Engineering Analysis
Application

Attention: City Clerk

211 N Walnut Street
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------------------------------------------------------------------------------------------------------------------------------------------------------

Two Rivers Lumber Co, LLC
P.O. Box 104
Cuba, AL  36907

Legal NoticeJay McElroy

Demopolis, AL  36732
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